
SENATE No. 292

Commonmcaltl) o f iftassad ju ocits .

S e n a t e , May 17, 1889.

The Joint Special Committee on Mercantile Affairs and 
Cities, to whom was referred the petition of the president 
and secretary of the Citizens’ Association of Boston, for 
legislation providing for the establishment of boards of com
missioners of electrical subways in cities of the Common
wealth, for the purpose of converting the overhead system 
of electrical wires to an underground system ; and the orders 
relative to compelling electric wires to be placed under 
ground ; requiring by further legislation such provisions and 
safeguards as shall better protect life and property from the 
danger of overhead electric wires in cities; and considering 
what further legislation is required to better protect life and 
property by placing electric wires under ground in cities, 
report the accompanying Bill.

For the Committee,

JOH N C. CROSBY.



2 REMOVAL OF POSTS AND W IRES. [May,’89.

Commonrocaltl) of iBassadjusdis.

In the Year One Thousand Eight Hundred and Eighty-nine.

AN  ACT
Providing for the Regulation and Removal of Posts, 

Wires and other Structures in or under Public 
Ways and Places.

Re it enacted by the /Senate and House o f Representatives 
in General Court assembled, and by the authority o f the 
lame, as follows:

1 Section 1. All provisions of law granting
2 to cities and towns authority to regulate tele-
3 graph and telephone lines shall, so far as appli-
4 cable, apply to every corporation, copartnership
5 or person having authority to place posts, wires,
6 structures and other appliances for any purpose
7 in or under public ways or places, and the select-
8 men of towns and the board of aldermen in cities
9 may cause the removal, at the expense of the

10 owner or owners, of any unused posts, wires,
11 structures or other appliances.

1 Sect. 2. This act shall take effect upon its
2 passage.
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FIRST HEARING.

March 26, 1889.

The committee met at 10.30 a .m ., Senator Crosby presiding.
The Ch a irm an . This is a joint special committee, appointed by  

the Legislature to consider some petitions and orders relative to 
the placing of electric wires underground. I think perhaps it 
would be well for me to read the several petitions and orders, that 
it may be known just what is before the committee. The first peti
tion is the petition of Francis A. Osborn, President, and Herbert 
L. Hardiitg, Secretary, of the Citizens’ Association of Boston, and 
is as follows : —

To the Honorable Senate and Howe of Representatives, of the Common
wealth of Massachusetts, in General Court Assembled.

The undersigned petitioners, citizens of Boston, respectfully represent 
that they are the president and secretary of the Citizens’ Association of 
Boston, and have been instructed to petition your honorable body, in 
behalf of the said association, for the enactment of a law providing for 
the establishment of boards of commissioners of electrical subways in 
cities of the Commonwealth, for the purpose of converting the overhead 
system of electrical wires to an underground system.

(Signed) Francis A. Osborn, President.
H erbert L. Harding, Secretary.

The orders are as follows : —
Ordered, That the committee on Cities consider the expediency of 

requiring by further legislation such provisions and safeguards as shall 
better protect life and property from the danger of overhead electric 
wires in cities.

Ordered, That the committee on Mercantile Affairs consider the expe
diency of such legislation as shall compel electric wires to be placed 
underground.

Ordered, That the committee on Mercantile Affairs consider what 
further legislation is required to better protect life and property by 
placing electric wires underground in cities.

The committee are now ready to hear the petitioners, and all 
persons who may appear in support of either of these orders, and 
the committee decide to consider the orders together.
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Mr. H arding . Mr. Chairman and gentlemen: As the petition 
of the Citizens’ Association has first been read, I  venture first to 
address the committee, having the honor to represent that associ
ation. We think, Mr. Chairman and gentlemen, that the time has 
come when some action should be taken to secure an efficient, 
intelligent and comprehensive scheme of management and control 
over the electric wires in this city, and probably in other cities in 
the Commonwealth. The Citizens’ Association of Boston is an 
association which was organized to assist, so far as it may be able 
to do so, in securing an efficient, honest and economical manage
ment of city affairs. Of course it is beyond the scope of our asso
ciation to undertake to interfere with, or to suggest anything with 
reference to, the management of other cities. But, by our consti
tution, it is a part of the work and plan of the association to ask 
for and secure, if possible, legislation which will accomplish the 
general purposes of the association ; and we have therefore intro
duced the petition which the Chairman has just read, for the pur
pose of initiating a movement which we hope will result in securing 
a satisfactory and efficient solution of this very difficult, intricate 
and scientific problem. The plan which we venture to suggest is 
one which includes other cities within its scope; but of course 
what I  wish to say will be directed particularly to the interests of 
the city of Boston, and that is what concerns us, and is that with 
which I am more familiar.

We have asked, Mr. Chairman, for the appointment of a subway 
commission. And I  say at once, in order fairly and properly to 
state our position and views at the outset, we do not, because we 
ask for a subway commission, mean to indicate our opinion that all 
wires can go underground safely, in the present condition of the 
science, or to ask that a commission shall be appointed that will 
compel, or attempt to compel, all wires to be placed underground 
forthwith, whether they can go with safety and convenience, or 
not. That is no part of our purpose nor of our plan. We have 
entitled the commission a subway commission in the petition; 
but the bill which I  shall submit presently calls the commission a 
commission of electrical control, having substantially the same 
purpose in view, because we think that the latter name rather 
more nicely expresses the exact scope and duty of the commission 
than to call it a subway commission.

We recognize, Mr. Chairman and gentlemen, that this matter is 
a matter of very great delicacy, of extreme nicety ; that it involves 
a great many electrical and scientific difficulties ; and that it is by 
no means easy of solution. And we ask to have a commission 
appointed, a commission of experts, fcr that reason, in order that
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some step may be taken, — and a step taken in the right direc
tion, gentlemen, because a step in the wrong direction is worse 
than none, — that a step in the right direction may be taken 
towards a practical and at the same time a scientific solution of 
this whole matter. We believe that in that way, and in that way 
only, can order be brought out of what now is well-nigh chaos.

If you, gentlemen, are familiar, as many of you are, with the 
different parts of our city, you know without auy description from 
me the difficulties which surround our streets to-day, overhang our 
streets and surround them, from the vast number of cables and 
wires which are suspended in all manner of ways and forms and 
shapes and in all directions throughout the city. I t  is our belief 
that a large portion of those wires might to-day come down. We 
believe that a large number of them are utterly useless, that they 
are what are called “ dead,” disused wires, erected in the past for 
temporary purposes, and have outlived their usefulness, but still 
remain in position because they are not worth removing. At least 
one-quarter, gentlemen, and probably one-third or even one-half, 
of all the wires throughout the business portions of the city to-day, 
are useless, disused, dead wires, that serve no purpose whatever, 
except to endanger life and property. That is certainly one part 
of the present trouble that can be remedied at once, without any 
injury to the service of any of the companies, and without any 
trouble or difficulty, except the bare trouble and expense of remov
ing the wires.

We believe, furthermore, that it is possible to-day, in the pres
ent state of electrical science, to place a large number of the 
wires, all but the arc light wires, underground, in one kind or 
another of electrical subway conduits. We believe, therefore, 
that it is possible to-day to solve partially this difficult problem, 
and to remove a large part of the trouble and inconvenience and 
danger which to-day menaces the city, and the lives and the 
property of the citizens.

We believe, furthermore, that it is possible, by an intelligent 
and at the same time a powerful direction,— because this com
mission, or the controlling power, whether it is a city official or 
commission, must have sufficient power to carry out its plans and 
views, — we believe that such a directing and controlling power 
will be able so to group and class the wires, so to arrange them in 
general lanes running in the same directions, that it will very 
largely condense the number and arrangement of wires over the 
streets and house-tops ; and, where it is not feasible or practicable 
to put them underground yet or ever (because it may be necessary 
always for certain distributing wires to be overhead), yet we say
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that the wires which must be overhead can be arranged by blocks, 
as I shall presently describe, or by running them in certain lanes 
and in certain well-defined channels, so that they will be less in 
and over the streets, and will be very much more compact. In 
this way the nuisance will be very much less offensive, the incon
venience to the firemen and therefore the danger to property will 
be very much lessened, and the general appearance of the city will 
be improved.

Those are the three general objects which we desire to have 
secured, and those which we believe a commission, such as we 
desire, will accomplish. I t  will take down all the wires which do 
not to-day need to be up at all, which are unused wires, and it 
will take those down forthwith. That will lessen at one blow the 
mischief one-third or one-quarter, as the case may be. I t will 
put such wires as can go underground, underground, which will 
be a majority of all wires left, after the dead ones are removed. 
I t will then take the wires which must remain overhead, and so 
arrange those wires and dispose of them that they will be much 
less of a nuisance and much less of a menace to life and property.

We shall be told, — I see the array of distinguished counsel 
opposite, — we shall be told, I  presume, before we have gone far, 
that there are practical obstacles and difficulties in the way of 
this general plan which I  have suggested. I  admit there are. But 
it seems to us that the difficulties, such as they are, can be more 
effectually met and overcome, either now or in the near future, 
as the science of electricity progresses, by a board of experts, 
who will act solely for the interest of the public, including the 
electric companies, rather than by leaving the solution of the 
problem to be worked out under the present system of things, in 
which, as you know, there is no directing power. The city under
takes to exercise, and does exercise, under the ordinances, a 
certain control in the matter of granting locations. But it prac
tically ceases after a location is given, and the companies are in 
reality left to work out their own salvation, their own problems, 
in their own way, in their own time, and at their own pleasure. 
Some of the companies are to-day making some efforts to put 
certain classes of wires underground; but those efforts are not 
directed by anything excepting their own personal interest. They, 
as private corporations, must at every point consult the interests 
of their stockholders as much, certainly, as the interests of the 
public; and the result is, that we are having spasmodic, discon
nected, unsystematic attempts, made toward a general goal, it is 
true, but under no scientific, no united, no responsible control.

The statutes of the Commonwealth now provide that regulations
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concerning the erection and maintenance of wires for electrical 
purposes shall be made in cities by ordinance, — that means by the 
city council; which leaves these questions at present to be deter
mined by the whim or the caprice, or by the votes, we will say, 
simply, of each city council. And I  cannot better illustrate, gen
tlemen, the mischief and danger now existing in this direction, 
which we endeavor to have met and removed by this measure we 
now propose, than to state to the committee that which occurred 
last year in the city of Boston. Certain gentlemen petitioned for 
a right to build a subway conduit; and a committee of the board 
of aldermen, an extremely good committee, too, a committee upon 
which were two men of very large experience, presidents of banks 
and of large corporations, men of great business sagacity and 
ability, — that committee of the board of aldermen reported in 
favor of an order, and the order almost passed the board of alc>”- 
men, which would have given to three men and their assigns power 
to build a conduit in the streets of Boston, which every expert in 
this room to-day will tell us would not have contained all the wires 
by any possibility, or, if it would, the wires could not have been 
worked by any possibility. And yet these gentlemen were to be 
given the right to build that conduit, and the right was made exclu
sive for the period of twenty years ; so that, if the conduit had not 
worked, the city of Boston could not have discontinued the con
duits in the streets if they were laid ; no other person or corporation 
could have laid a conduit for any purpose in the streets of Boston 
during those twenty years ; and even the city could not have built 
a subway for itself. We should, therefore, have had this ridiculous 
and dangerous condition of things, — the city of Boston tied for 
twenty years hand and foot, so that no progress could be made at 
all in this direction, unless these three gentlemen and their assigns 
saw fit to make it for their own interests.

That was the measure which almost passed the board of aider- 
men last year. I t  was reported on favorably by the committee, 
and was only stopped at the last moment. And what would have 
been the condition of affairs, gentlemen, if that measure had 
passed? These three gentlemen who obtained this privilege need 
not have struck a spade in the streets of Boston; they need not 
have laid one foot of conduit in the streets of Boston. Their right 
would have become absolute and exclusive for the period of twenty 
years, provided they filed an acceptance of the grant in the office 
of the city clerk within thirty or fifty days. Not one particle of 
power could the city keep over the conduits for their effective con
struction or control. There was no bond to be taken to compel 
these gentlemen to do any work in any way. The city laid itself



8 APPEN D IX .

completely at the mercy of these three men,— very worthy men,
1 have no complaint to make on personal grounds, — but the city 
all but laid itself completely at the mercy of three men and their 
unknown assigns for the period of twenty years. And that, gen
tlemen, illustrates, I  think, fairly and properly, the danger of 
allowing the management of this difficult matter to continue longer 
in the hands of councils, which are never composed of experts.

I t  is perfectly evident, that, if we are going to have the wires 
put underground, they must go underground under some sort of 
general, comprehensive control. There are to-day in Boston 
between twenty-five and thirty different companies running and 
operating electric wires throughout the city, some overhead and 
some underground: and the number, of course, is increasing 
every year. Now, suppose, gentlemen, these twenty-five or 
thirty companies undertook to put their wires underground. The 
ordinances of the city of Boston to-day provide that no company 
shall be compelled to put its wires in the conduit of another 
company. Therefore, under the present system, these twenty-five 
or thirty companies, if they are to put their wires underground, 
must each build their own conduit; and we will have, therefore, 
twenty-five or more different conduits in the streets of Boston. 
Imagine our narrow streets with twenty-five different conduits, or 
one-half or one-quarter of that number of conduits, in addition 
to what we now have, — water pipes, gas, steam-heating pipes, 
sewers, and various other things. There is the absurdity and the 
danger, gentlemen. Unless there is some general power, some 
directing and controlling power, to compel the companies to go 
into some general system, upon some general plan, each company 
will say, and say properly and rightly, — there is no complaint on 
that ground, for they naturally look out for their own interests, — 
fs We will take care of our own wires.” We cannot expect the 
Western Union Telegraph Company to say to the telephone 
people, “ Let us build a conduit together.” There has been no 
attempt of that sort made yet, I  believe, and it is not to be 
expected it will be made in the future. Every company will 
naturally say : “  We can- run our own affairs; we don’t care to 
yoke ourselves to the interests and fortunes, or misfortunes, of 
any other company; we will put our own wires underground 
when we get ready, in our own way.” And, if the wires are to 
go underground, under the present system, what will be the result? 
We shall have, as I  say, ten, fifteen, twenty, more or less, differ
ent conduits; and that, gentlemen, is an absolute impossibility. 
I t  cannot be done. Our streets are not wide enough to accommo
date so many different conduits. Therefore, we think the only
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plan which can safely and advisedly be adopted, is to have some 
sort of a general power and a controlling body that will take hold 
of this matter intelligently, fairly, impartially and under^tand- 
ingly, and will, as fast as the science of electricity will permit, 
devise proper conduits to accommodate, in the best way, regard
ing both the interests of the companies and the interests of the 
public, all the wires which can go underground. If any classes 
of wires, — as we shall be told by experts, I presume, — if any 
classes of wires cannot go underground at all, or cannot go under
ground in a general conduit, then that controlling power will 
devise a separate conduit for such classes of w ires; or, if they 
cannot go in any conduit of any kind, then that controlling power 
will devise some plan for having such wires so maintained over
head as to cause as little danger to life and property, and as little 
inconvenience to the public generally, as possible.

That is our general plan, and that our general object, in asking 
for the legislation which is referred to in the petition. We have 
considered, so far as we could, the progress which has been made 
iu other cities in this direction. The committee may be aware 
that there is a commission in New York, which has been working 
now for several years, a commission similar to the one we desire 
to see created here ; and under that commission, — although there 
has been some friction between the working of the commission 
and the executive department of the city for the last year or 
two, — under the direction of that commission, conduits have been 
established in certain parts of the city, and some progress has 
been made towards putting wires underground. There is also a 
similar commission in the city of Brooklyn, and some progress has 
been made there towards putting wires underground. But more 
progress has been made in the direction of removing dead wires 
from overhead, and in grouping and controlling the construction 
and maintenance of overhead wires in those cities; so that the 
commissions in those cities have actually accomplished something 
in the three general directions. They have also built, and wires 
are now running in, conduits in each of these places to a limited 
extent.

Mr. B ujidett. What kind of wires?
Mr. H a r d in g . All kinds of wires. N o t so many arc light 

wires, of course, as telephone and telegraph; but I  think there 
are some arc light wires, unless I  am mistaken. And in the city 
of Chicago, it is true, — I  make the statement not as an expert, 
hut upon information and belief, — it is true, I  believe, that there 
are conduits there which have been established for years, and in 
which the wires have been run and maintained for years with con-



10 APPEND IX.

siderable success. TLie degree of success, of course, is a matter 
of expert knowledge, and that I  cannot testify t o ; but I  presume 
we shall have testimony before we are through bearing upon that 
question. I only refer to the matter here, to show the committee 
that what we ask for is not merely a theory, but that a system 
should be put in practice here, which is now established and in 
operation in two of the principal cities of the country; and that 
this idea that wires can go underground is not a mere theory, but 
it is an accomplished fact to a limited extent in some places. 
How far they can go underground, and be successfully worked, is, 
of course, a problem depending upon the various conditions exist
ing in the various cities, depending to a great extent upon 
moisture, upon the nature of the soil, upon the nature of the 
underground gases, and so on, found in varying quantities in dif
ferent cities. But I  thihk it can be safely maintained, as a gen
eral proposition, that wires are successfully working in one way 
or another underground in different cities of the country; and that 
commissions similar to the one we advocate here do exist in other 
cities, and are doing good work in their respective cities.

We face two or three inevitable propositions. The gentlemen 
who control and operate electric wires must, it seems to me, take 
one of several positions. Either they must say the present over
head system cannot be improved, and their wires cannot go under
ground and they shall not go underground, or they must admit 
that the system can be improved, and that the wires can and shall 
be put underground as fast as possible ; and, if they say they can 
and will, then it seems to me they concede, practically, all of the 
case which we have to submit to the committee to-day.. Because, 
if the overhead system is to be improved, and if the wires are to 
go underground, there must be some controlling and directing 
power ; and I  think it is not necessary to argue to the good sense 
of this committee that that power must be something other and 
very different from the control of the average city government. 
I t  is a question of extreme nicety and extreme difficulty. There 
are difficult scientific problems to be met at every turn. These 
problems cannot be safely and properly met by persons who are 
not experts. The best city government that ever sat in Boston 
would be wholly incompetent to handle those questions; and, fur
thermore, it is a matter which should be handled by a permanent 
board, able to make their investigations continuous from year to 
year, and not by a changing committee of the different city gov
ernments.

In support of the general proposition that it is wise to place 
matters of this sort in the hands of an expert commission, I need
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only refer to two or three familiar illustrations in the history of 
our own city. When we wanted to have a system of parks, we 
created a commission to devise and carry it out. When we wanted 
to have an improved system of sewage, we selected a special com
mission of experts to devise and carry out a plan. When we were 
unable to build a new court house foi' ourselves, the Legislature 
created a commission to do it for us. When we desired to have 
Stony Brook properly controlled and properly managed, we had to 
resort to a commission of experts to report a plan for doing it. 
Committees of the city government had been handling the question 
for years, and they had spent hundreds and hundreds of thousands 
of dollars in trying to direct the course of Stony Brook so it 
would not cause injury and loss of property to the citizens. But 
it was notipossible for persons who were not experts to properly 
handle the problem; and we have had sad illustrations of the 
result of committee management in that one matter of Stony 
Brook. We have had within the last few months the valuable 
report of a commission ; and the result is, that now work is being 
carried out there which I  think and sincerely hope will effectually 
remedy and remove the difficulties. These few illustrations serve 
to show, I  think, that certainly in the history of our city, when
ever any difficult matter has presented itself, beyond the ordinary 
matters of maintenance and construction which come before every 
city government, when any extraordinary piece of work is to be 
done, it has been in the past, as it should be in the future, given 
into the hands and control of men who are especially qualified to 
manage it.

And that is what we ask to have done now, as to this problem 
of electric wires. If anything is to be done to simplify the present 
confused condition of things, to bring order out of the present 
chaos, I think it must be done by some move in this general 
direction. We are by no means wedded to this particular form of 
bill which I shall present to the committee presently. This em
bodies our ideas at present, and we offer it to the committee, in 
the hope that it may serve as an outline to guide them in their 
consideration of this whole question. I t  has been drawn with 
reference to the commissions in Brooklyn and New York, and I 
think will serve the purpose as well as any instrument or commis
sion which may be created. But, as I  say, it has been drawn 
merely as a suggestion, and we are not inclined to claim that it is 
perfect.

[Mr. Harding then presented the following bill.]
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AN ACT to  p ro v id e  fo r  th e  E s ta b l i s h m e n t  o f B o a rd s  o f  C o m m is
s io n e r s  o f E le c tr ic a l  C o n tro l in  C itie s  o f th e  C o m m o n w e a lth .

Be it enacted by the Senate and Home o f  Representatives in General Court 
assembled, and by the authority o f the same, as follows :

Section 1. In any city in the Commonwealth the city council may 
establish a board of commissioners of electrical control, which shall 
have and exercise the duties and powers hereinafter set forth, for the 
purpose of converting the overhead system of electric wires and cables 
in such city to an underground system, as soon as possible, without 
impairing the efficiency of the service, and with due regard to the 
interests of the public, and for the purpose of controlling the erection 
and maintenance of overhead wdres and cables, and the removal of 
disused or “ dead” wires and cables. The words “ such city” in this 
act shall be construed to mean a city in wThich a commission of electrical 
control has been established under the provisions of this act.

Sect. 2. Said board shall be composed of one electrician, one civil 
engineer and one lawyer, to be appointed by the mayor for the term of 
not less than two years each, the terms to be so arranged that the term 
of only one member shall expire in any one year. Said board shall 
appoint a clerk, who shall be sworn, ivho shall keep a record of all 
proceedings, issue all notices, and attest all such papers and orders and 
attend to such other duties as the board shall direct; whose term of 
office shall be five years, but who may be removed by said board for 
such cause as it shall deem sufficient, and shall assign in its order of 
removal. Every corporation or person owning or operating electric 
wires or cables within the limits of such city, shall at all times, on 
request, furnish to the said board any information required by it con
cerning the condition, management and operation of such wires and 
cables; and also copies of all leases, contracts and agreements relating 
to the management and operation of such wires and cables, to which 
said corporation or person is a party. Said board shall annually make 
to the mayor a detailed report of its doings, including such statements, 
facts and explanations as will disclose the actual w’orking of the system 
of underground electrical communication adopted by them, and such 
suggestions as to its general policy as may seem to it appropriate. The 
term of office and the salary of the members of the board and of the 
clerk, shall be determined by the city council.

Sect. 3. It shall be the duty of said board of commissioners to cause 
to be removed from the surface, and put and maintained underground, 
wherever practicable, all electric wires or cables used or to be used in 
such city, in such manner as to cause the least disturbance with the 
surface of the streets and with sewers, water and gas pipes, and to 
occupy as little space as possible. To this end, it shall be the duty of 
the board to devise, if it is practicable, a general system of subŵ ay 
conduits which will accommodate all electric wires and cables ; and the 
said board is hereby authorized to provide, by contract, grant or other
wise, for the building and construction of such conduits in and under 
such streets, avenues, squares and other localities in such city, as, in the 
opinion of the board, the public necessity requires; under such terms
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and conditions as, in its opinion, will most effectually secure the speedy, 
economical and successful construction and operation of such conduits, 
and will also effectually protect the interest of the public and of the 
persons or corporations who may use the conduits. If the privilege of 
building or maintaining such conduits is granted to any person or 
corporation other than such city itself, the said hoard shall, before grant
ing such privilege, take from such persons or corporation a good and 
sufficient bond, with sureties, to be approved by the corporation counsel 
and city treasurer, to ensure the performance of the work undertaken, 
and the restoration of the streets to their former condition; and also a 
bond to indemnify the city for all damages caused by or arising from 
the performance of such work.

Sect. 4. Whenever, in the opinion of the board, in any street or 
locality of such city, a sufficient construction of conduits or subways 
underground shall have been made ready under the provisions of this 
act, reference being had to the general direction and vicinity of the 
electrical conductors then in use overhead, the said board shall notify 
the owners or operators of the electrical wires and cables above ground 
in such street or locality to make such electrical connections in said 
street or through other streets, localities, or parts of the city with such 
underground conduits or subways so specified as shall be determined 
by the said board, and to place such wires and cables therein, and to 
remove poles, wires and other electric conductors above ground, and 
their supporting fixtures or other devices, from such street or the build
ings thereon, or from such locality, within ninety days after said notice 
shall be given. This provision is made hereby a police regulation; and, 
in case the several owners or operators of such overhead wires or cables, 
and the owners of such poles, fixtures or devices, shall not cause them 
to be removed as required by such notice, it shall be the duty of the 
mayor of such city to cause the same to be removed by the proper 
officers, the expense of such removal to be collected from the respective 
owners or operators, in the manner provided in section eleven of this 
act. No request or advice of the said board shall impair in any manner 
the legal duties and obligations of any corporation or person owning or 
operating electric wires or cables in such city, or their legal liability for 
the consequences of their acts or of the neglect or mismanagement of 
any of their agents or servants.

Sect. 5. If it is a practical impossibility to receive any kind or class 
of wires into the general conduit without impairing the successful work
ing of other wires therein, the said board may construct and maintain, 
or grant authority to the persons or corporation operating such wires 
or cables, or to other persons or corporation, to construct and main
tain, a separate conduit for such wires and cables; or, if the board is 
satisfied that it is not advisable to place such wires and cables under
ground, then the board may authorize the persons or corporations 
operating such wires and cables to maintain the overhead system; but 
in either of these cases the board is hereby given authority to make and 
establish such terms, conditions and regulations as will most effectually 
carry out the purposes of this act.
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Sect. 6. Whenever, in the suburbs or along the streets, avenues or 
squares in sparsely inhabited portions of such city, the public interests 
do not require the electric wires and cables to be placed underground; 
and whenever, in any other locality of such city, it is deemed by said 
board to be for any cause unnecessary or impracticable to construct and 
successfully operate subway conduits, then, and in either of these cases, 
it shall be the duty of said board to examine and grant or refuse the 
application of any persons or corporations to maintain overhead wires 
or cables; but the board shall not grant any such permit unless upon 
investigation it is satisfied that the permit can be properly granted on 
one of the aforesaid grounds, and that such permit will not interfere 
with the successful working of the underground conduits and conduc
tors elsewhere in such city, and will not seriously interfere with the fire
men in their efforts to protect property, and will not otherwise endanger 
life or property. No permit shall be granted except for wires or cables 
needed and actually used; and such wires and cables shall be strung 
and maintained, as far as practicable, in groups running in the same 
direction, and with as few appliances and structures as possible. Any 
such permit to be revocable at any time by said board, and to be subject 
to such conditions and regulations as the board may impose.

Sect. 7. It shall be unlawful, after the passage of this act, for any 
corporation or individual to take up the pavement of the streets in any 
such city or in any city containing according to the latest census fifty 
thousand or more inhabitants, or to excavate in any of said streets for 
the purpose of laying underground any electrical wires, conductors or 
conduits, unless a permit in writing therefor shall have been first 
obtained from a board of commissioners of electrical control, appointed 
as hereinbefore prescribed in said city: provided, that nothing herein 
contained shall affect the right to open any of the streets of the city 
under authority already obtained for that purpose from the city council 
or other proper authorities of said city; and no electrical wires or con
ductors, poles or other devices, shall hereafter be strung or continued, 
constructed, erected or maintained above ground in any part of any city 
having such board of commissioners, without permission first obtained 
from said board; and all poles, structures, cables and wires for which 
permission is not so obtained, shall be removed in the manner provided 
in section four of this act.

Sect. 8. It shall be the dirty of said board to see that all streets 
opened for conduits are properly repaired and restored; and the said 
board may establish, and from time to time may alter, add to, or amend, 
all proper and necessary rules, regulations and provisions concerning 
the opening of streets for the laying of conduits and repairing the same, 
and for the use and management of the electrical conductors, and of the 
conduits or subways constructed under the provisions of this act, and 
may regulate the allotment of spaces, and the tolls to be charged for 
the use of spaces in such conduits and subways; but the board shall 
provide or ensure equal accommodations to the persons or corporations 
using said conduits, in proportion to their several needs, and shall 
impose or allow to be imposed only fair and proportionately equal tolls



A PPEN D IX . 15

No tolls shall be charged to such city, but it shall have accommodations 
free of charge in the conduits for all wires and cables which it may wish 
to place therein.

Sect. 9. Whenever a general conduit or subway shall have been 
laid in any such city, under the provisions of this act, the city may at 
any time purchase of the owners thereof such general conduit or 
subway, and all franchises, property, rights and privileges connected 
therewith, by paying therefor such sum as will reimburse the owners 
thereof to the amount of the actual cost incurred in building the same, 
with a net profit thereon of ten per cent, a year from the time of the 
investment of the amount of said cost, less dividends or income which 
may have been received therefrom. Or the city may at any time take 
and possess such general conduit or subway, and all the franchises, 
property, rights and privileges connected therewith, and shall pay 
therefor such compensation as may be awarded by three commissioners, 
to be appointed by the supreme judicial court, who shall be sworn to 
appraise the same justly and fairly, and shall estimate and determine 
all damages sustained by the owners thereof by such taking And the 
owners thereof, if aggrieved by the determination of said commis
sioners, may have their damages assessed by a jury of the superior 
court, in the same manner as is provided by law with respect to 
damages sustained by reason of the laying out of ways in the city of 
Boston.

Sect. 10. In carrying out the provisions of this act, the said board 
shall not grant to any persons or corporations exclusive rights to build 
or maintain conduits, either by way of contract or otherwise, unless the 
board is satisfied that it is necessary to grant such exclusive right, in 
order to ensure the prompt and satisfactory construction of the conduits; 
and in no case shall any exclusive right or privilege be granted, unless 
such right or privilege is sold to the highest responsible bidder, pay
ment of the consideration to be made in a lump sum, or by some royalty 
or percentage of profits, to be arranged in such manner and under such 
bonds or security as the board shall deem best to protect the interests 
of the city, and to ensure the largest possible return for the rights and 
privileges granted. And no such right or privilege shall be exclusive 
for a term of more than twenty years.

Sect. 11. The commissioners of said board may be removed by the 
mayor for such cause as he shall deem sufficient, and shall assign in his 
order for removal. The annual expenses of the said board, including 
the salaries of the commissioners and clerk, shall be borne by the several 
corporations or persons owning or operating electric wires and cables 
within the limits of such city, to be assessed by said board, conjointly 
with the city treasurer, during the month of May in each year, upon 
said corporations and persons in proportion to the gross number of 
miles of wires and cables owned or operated by them upon the first 
day of May within the limits of such city. The sums so assessed to be 
paid to and collected by the city collector, in the manner to be deter
mined by the city council.

Sect. 12. The supreme judicial court is hereby given jurisdiction,
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at the suit of said board, or of any such city or of any ton citizens 
thereof, to enforce the strict and faithful carrying out of the provisions 
of this act.

Sec t . 13. This act shall take effect upon its passage.

I t  will be seen that we do not attempt by this Act to accomplish 
impossibilities. The gentlemen who represent companies owning 
and operating wires which cannot go underground, need not be 
afraid that they will be forced underground. This commission is 
given the power to examine, in a broad, liberal way, consulting 
both the interests of the public and the interests of the companies, 
the whole question. If it is possible to construct a general 
conduit, and to successfully operate in that conduit the wires of 
all companies, such a conduit will be built. If it is not practic
able to do it, now or ever, the gentlemen need not be afraid that 
the attempt will be made to force their wires underground in such 
a way as either to ruin the service or to impose any unnecessary 
hardship upon the companies or the public. That is no purpose 
of the A c t; and the commissioners will not, in carrying out their 
powers, of course, exercise them in that way.

The bill simply gives the commissioners power to consider this 
wdiole question. If a conduit can be built, it will be. If it cannot 
be built, then the wires will be maintained overhead, but in such 
a way as to inconvenience the public as little as possible.

I  am told that the system which has been partially adopted 
in New York is th is : A cable is conveyed underground to a 
certain block or square. I t  is then carried to a house-top, and 
from that house-top it radiates in different directions to all places 
where it is needed within that block or square. I t  will be stated, 
and truthfully stated, that, where wires must be distributed to 
every office in a certain building, or to every building in a certain 
neighborhood, it is impracticable, perhaps, to have a system of 
conduits to carry those wires. If I  were an expert, I  should sub
mit to the committee that I  see no reason why those wires cannot 
be conveyed to every building as well as water and gas is now 
conveyed to every building. When conduits are laid in the streets, 
a connection can be made with each house that is going to require 
the electric wires for any purpose, in just the same way that 
connection is now made with that house for gas and water. I t is 
only a question of expense. But, waiving that for a moment, 
assuming that the distributing wires must go overhead, either to 
save expense or for any other reason, the system that has been 
adopted in New York, as I  said, is th is : The cable is brought 
to a certain square or block underground. I t is then carried to 
the house-tops, and distributed to all portions of that block or
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square requiring the wires, but always over the roofs of the 
buildings, —.it does not cross the streets. In that way each block 
or square is provided with all the accommodations it requires, and 
there are no cables and no wires across the street. That is one 
method in which this directing and controlling body could exercise 
its power to ftecomplish the purpose in view ; to wit, the freeing of 
our streets of this nuisance and menace of overhanging and 
threatening wires and cables.

Again, it is, I  think, a fact, that in New York they have 
removed a very large number of poles and structures upon house
tops, which were not needed. At present every company obtains 
its permit to run through the streets in its own way, and obtains its 
permits from house owners to put its wires over their houses in 
its own way. There is no power which compels any company to 
respect the wires or the locations of any other company. There 
is no power to compel the Western Union Telegraph Company, 
we will say, to use the structures erected upon house-tops by the 
telephone people, or vice versa. Each company, if it chooses 
to, can, if it can get permission from the owner of a house, erect 
its own structure. We have, therefore, three or five or ten poles 
or structures, whatever they may be called, on the roof of a house, 
when one would answer just as well. That is another matter 
which will be controlled by this board; because, after this Act is 
passed, the wires will be strung and maintained by the permit or 
license of this board, and in the way and manner and under the 
regulations which they shall prescribe. So far as it is possible, 
gentlemen, to control, regulate and direct this matter by an 
intelligent directing power, looking to the interest of the public 
and not solely to the interest, or very largely to the interest, of 
the several capitals invested in the different enterprises, I think 
that this bill, or one fashioned upon this plan, will accomplish it. 
And we submit, therefore, this draft to the committee, in the hope 
that it will serve as a model upon which legislation can be shaped.

I  shall not undertake, Mr. Chairman and gentlemen, to consume 
the time of the committee in introducing any testimony, either to 
show the feasibility of conduits, or the feasibility of grouping 
wires, or the feasibility of taking down dead wires. These latter 
matters are matters of common knowledge and of common sense, 
and I submit them to this committee upon what I  have said, and 
upon what I have left unsaid, but which will suggest itself to the 
committee.

Either the owners of the wires must claim and maintain that the 
wires cannot go underground, and they must maintain that the 
present system is as orderly, as sightly and as safe as any system
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which can be devised; or they must admit that there may be 
some better arrangement, and that somebody should have the 
power to point it out and regulate and control it. There must 
be, it is evident, — but, as it is a matter of law, I  won’t under
take to go into it now, — it is enough to say that there must be 
some legislation obtained, if there is to be any general system 
of conduits authorized and legally constructed. If that matter 
is disputed, I can go into it at some later time. If any general 
system of conduits is to be built here in Boston, some legislation 
must be had to enable it to be done. We think that the best way 
of accomplishing the whole object, authorizing the construction of 
conduits, and, at the same time, providing for the control of the 
overhead wires, will be to adopt some plan similar to the one 
outlined here. And without, as I  say, going into details, and 
without undertaking to show definitely what wires can go under
ground now, I  will leave the matter with the committee; admit
ting, as I  say, that there are difficulties in the way of putting some 
of the wires underground at the present time, but asserting, and 
we think with perfect safety, that a large majority of all wires now 
overhead can be put underground; that, as electrical science is 
advancing rapidly, the time will come in the near future when all 
wires can go underground safely.

I t  seems to me that Boston should be in the lead as far as 
possible, and should be in a position to take advantage of the 
progress of science and the progress of electrical discovery as 
quickly as possible ; and that can be best done if we have a board 
of experts, constantly experimenting and constantly ascertaining 
what progress is made in other cities, and deriving all the benefit 
they can from the experience in other cities, — and all the large 
cities in the world are considering this underground problem in 
one way or another. Such a commission will be in a position to 
make the most of what is now known, and to derive all possible 
advantage from the progress in science and the experience of 
other cities ; and only in that way can these advantages be fully 
secured.

I t  may be, perhaps, not improper for me to say, before closing, 
although I hope it is not necessary for me to say it, that we have no 
possible interest in this matter in any way, excepting the interest 
of the general public. We have no interest in any of the com
panies, and we have no interest against any of the companies. 
As our constitution provides, the purpose of the association is to 
promote, as far as we may, the honest, efficient and economical 
management of our city affairs; and we are authorized by our 
constitution to endeavor to procure legislation necessary or proper
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for carrying out that purpose. And, in order to carry out that 
purpose, — not desiring in any way to affect vested rights or to 
injure vested rights, or to benefit one company or to exclude 
others, but simply for the common benefit of all the citizens in 
our common city, — we ask to have this legislation adopted.

The Ch a irm an . Mr. Harding, I  suppose you would not object 
to having any member of the committee who desires to do so, ask 
you questions, would you ?

Mr. H a r d in g . Oh, certainly not, sir. I  should be very glad 
to answer any questions I  may.

The Ch a irm an . If there is any member of the committee who 
desires to ask Mr. Harding any questions, it seems to me it would 
be well for him to do so at this time.

Mr. M orison . You are aware, Mr. Harding, that there is a 
proposition now before the Legislature for the consolidation of 
various departments in the city of Boston, and the creation of a 
board of public works, are you not?

Mr. H a r d in g . Yes.
Mr. M orison . I s your bill drawn with reference to that possi

bility ? If  not, I  want to ask you whether it would not require 
some modification. Wouldn’t it be a part of the duty of the board 
of public works to attend to this electrical subway matter, or ought 
it not to be a part of their duty ?

Mr. H a r d in g . Well, Mr. Morison, I  should think not, and 
for this reason : I  have only a very general idea, I  confess, of the 
form of the bill asked for, creating a board of public works ; but, 
under that form, as I  understand it, they are given very compre
hensive powers, and very extensive duties are placed upon them. 
I think to adequately and properly handle a question both of this 
magnitude and of this difficulty and of this importance, in which 
so many conflicting interests are at stake,— the interests of all 
companies operating and maintaining electric wires to-day, and 
owning and operating conduits, because there are several conduits 
in the city, I think, to-day ; the interests of the public, and by the 
public I mean the general public ; and also of the property owners 
and insurers,— those interests are very varied, they are conflict
ing : and the problem itself is one of such extreme nicety, of such 
scientific technicality, that I doubt whether an ordinary commission 
could handle it. Such a commission as would be appointed simply 
to have control of paving our streets, of lighting our streets, of 
maintaining our bridges, and of building our sewers, would be 
probably composed of business men, competent to handle the 
ordinary business affairs of the city. This involves questions and 
construction of an extremely nice, delicate and technical character;
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and I  question very much whether any commissioners not specially 
appointed and adapted for this precise purpose would be adequate 
to the task. Your question might be answered in this w ay: It 
would be safe to give the street commissioners the general control, 
their power in this direction to be exercised through some scien
tific expert, who should be subordinate to them. But I see no 
advantage in so limiting it, and in placing the three commissioners 
who are to have special control of the streets also in control of this 
question. I  think it would be much better to put the whole control 
of this question in the hands of three electric commissioners.

Mr. M orison . The reason I  asked you the question, was, that 
I observed this in your b ill: ' “  To this end it shall be the duty of 
the board to devise, if it is practicable, a general system of sub
way conduits which will accommodate all the electric wires and 
cables; and the said board is hereby authorized to provide, by 
contract, grant or otherwise, for the building and construction of 
such conduits in and under such streets, avenues, squares and 
other localities in such city, as, in the opinion of the board, the 
public necessity requires, under such terms and conditions as, in 
its opinion, will most effectually secure the speedy,” etc. Now, as 
you are well aware, one object of the establishment of the board 
of public works was to prevent the indiscriminate digging up of 
the streets by the sewer department and the water department and 
the gas companies ; and, if your board of electrical control are to 
have the power, under this bill, to dig up the streets and put in 
such conduits as they deem proper, it would seem that the bill 
ought to be drawn so as to harmonize with the bill for the estab 
lishment of the board of public works.

Mr. H a r d in g . Of course I  agree that it would be desirable that 
the two boards should co-operate, as far as possible.

Mr. M orison . So, in your opinion, in the case of the city of 
Boston, this bill would require some modification with reference 
to that. I  raised the point because we will have that question up 
before us next week. There is another question I should like to 
have you consider, — it is not necessary for you to answer it 
now, — and that is in regard to section 7. Your bill says : “ Pro
vided, that nothing herein contained shall affect the right to open 
any of the streets of the city under authority already obtained.” 
Of course you would be willing to have it read, “ already obtained 
or hereafter to be obtained.”

Mr. H a r d in g . Certainly. Do I  understand, that, under the 
bill to which you referred, the proposed street commissioners are 
to have the power that the board of aldermen now exercises, to 
grant permits for opening the streets for all purposes ?
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Mr. M orison . I have n o t seen th e  b ill, sir.
A M ember o f  th e  Com m ittee. I t does.
Mr. M orison. I have seen it as published in the papers ; and, 

from what I have seen published, I  should judge that your bill, in 
order that the two boards should work in harmony, would need to 
be modified for that purpose.

Mr. H a r d in g . Certainly, of course. I  think it would be 
proper that the power given to this commission should be subor
dinate, in a very general way, to the general control over the 
streets given for all purposes to the street commissioners. The 
two boards should work in harmony, and there need be no conflict 
between them, and probably would not be.

Mr. M orison . There might be conflict under this bill, because 
it establishes just what we want to avoid having; that is, an 
independent board, with power to build conduits in the streets 
independently of the board of public works. I t would not do to 
have this power given to these three men, so that they could 
authorize the building of such a conduit as they deemed proper, 
without reference to the board of public works.

Mr. H a r d in g . That is the condition of things in New York, I  
believe. The commission there have power to do substantially 
what we ask that these commissioners may have the power to do ; 
and, at the same time, the board of public works in New York 
have the general control of the streets, in the same way the street 
commissioners would have here. The two things are made to 
harmonize there. But of course I  recognize the importance of 
one board being so subordinate to the other that the two will not 
w'ork at cross purposes, but that there will be harmony and entire 
co-operation.

The Ch a irm an . Does any other member of the committee 
desire to ask questions? If not, I suppose, Mr. Harding, you 
have no objection to answering any questions put by any gentle
man here who appears for the remonstrants ?

Mr. H a r d in g . Certainly not. So far as I  am able to , I  should  
be glad to answer any questions.

The Cha irm an . Are there any parties representing remon
strants here who desire to ask questions ?

Mr. W in n . I  represent the Spaulding Cable Works, and the 
bill w'hich is presented here, as drawn, would seem to exclude that 
variety of conduit from use. That variety of conduit is what is 
termed the “ solid” systeA. As many as 361 wires for telegraph 
purposes, if you please, can be put in a space of ten inches in 
diameter; but they have to be placed there, and then imbedded 
in asphalt and permanently buried, something after the fashion
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of the Edison system. Now, the language of this bill is: “ It 
shall be the duty of said board of commissioners to cause to be 
removed from the surface, and put and maintain underground, 
wherever practicable, all electric wires or cables used or to be used 
in such city, in such manner as to cause the least disturbance with 
the surface of the streets, and with sewers, water and gas pipes, 
and to occupy as little space as possible. To this end it shall be the 
duty of the board to devise, if it is practicable, a general system 
of subway conduits which will accommodate all electric wires and 
cables,” and then require that they be put in — in two or three 
different places here in the bill — that they be put into the conduits. 
In this particular case, it would not be possible to put the wires 
into the conduits of the company -which I  represent, and we have 
during the past year built quite a large plant for the purposes o 
manufacturing. I t  would not be possible, I  think, to use that 
conduit under this bill, because the wires could not be put into it, 
the system being to rent wires that are in there. This would 
exclude that which certain experts of certain varieties of belief 
consider to be very much the cheapest and the most permanent and 
the best. Certainly it has many advantages over others. There 
can be no possible danger of explosion, for one thing ; and it has 
other advantages which it is not at all necessary for me to enlarge 
upon now. I  think the bill should not discriminate against any 
one, and I  do not have the least idea that Mr. Harding intended 
it should. Now, I  would like to ask Mr. Harding if he contem
plates that the board created by this bill shall have the right to 
permit the laying of underground wires by other people. Do you 
intend that this board shall have the right to permit a company — 
a telephone or any other company — to lay underground wires, in 
case the board itself does not see fit to take control ?

Mr. IIauding . I  refer to section 5, which says expressly that 
they may.

Mr. W inn . Then the power is intended to be taken from the 
city government, which has it now, and to be given to the board 
for that purpose ?

Mr. H a r d in g . Certainly.
Mr. W inn . Can the board itself build conduits?
Mr. H a r d in g . Why, certainly ; it says so expressly.
Mr. W in n . Where will they get the money?
Mr. H a r d in g . By contract, or by grant, or by any o ther way. 

That is in their discretion. *
Mr. W in n . Will they get money by contract, or grant? What 

do you mean? I don’t quite understand.
Mr. H a r d in g . As is done in New York, they grant to a con-



A PPEN D IX . 23

struction company power to build conduits, — this is merely one 
way, — they grant to a construction company power to build a 
conduit under the direction and control in every way of the board, 
— such conduit as they shall direct, your conduit, or any other 
man’s conduit that they approve o f ; and then the construction 
company builds it in accordance with their contract; and, after it 
is built, the construction company, under the direction and control 
of the board, act as agents for the board, and the conduit is run iu 
that way.

Mr. W inn. The construction company will own it, and not the 
board ?

Mr. H a r d in g . They will own it under such conditions and 
restrictions as may be imposed by the board, with provisions for 
forfeiture in case of failure to comply with the terms and require
ments of the board.

Mr. W in n . I t  authorizes the city to build a conduit, as I  under
stand it, does it ?

Mr. H a r d in g . Certainly. The broadest power is intended to 
he given, Mr. Chairman, to the commission, to build the conduit 
themselves in such way as they think b est; to authorize the city 
to build it in such way as the commission thinks best, or to 
authorize any company to build one or more conduits in such 
ways as they think best, — as few, of course, as possible, but as 
many as may be needed in order to accomplish the purpose of the 
Act.

Mr. W in n . I s there any means of preventing the granting of 
such privileges as were proposed to be granted by the board of 
aldermen, exclusive privileges, provided that they be sold at 
auction ?

Mr. H a r d in g . N o.
Mr. W in n . I s there any provision, or do you think there should 

he any provision, limiting the prices which may be charged for the 
use of the conduit when the privilege is auctioned off ?

Mr. H a r d in g . That is all under the control of the board. The 
regulation of tolls and the allotment of spaces is all under the 
control of the board, and is retained very carefully by section' 8 
of the Act, as you will see. That provision, I  may say, Mr. 
Chairman, with regard to the granting of an exclusive privilege, 
was inserted because it was very stoutly maintained, by the peti
tioners for the conduit rights last year, that it would be impossible 
to enlist capital in any underground conduit scheme, unless certain 
exclusive privileges were given. Perhaps that view has been 
changed by this tim e; but, at all events, it was the understanding 
last year that it was impossible to attract capital into these under-
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ground ventures unless there were certain exclusive privileges 
authorized. And, therefore, it is provided in section 10, that, if 
it is necessary in order to secure the building of conduits, the com
missioners may authorize exclusive rights for such building, to be 
sold at auction to the highest bidder, so as “  to ensure the largest 
possible return for the rights and privileges granted. And no 
such right or privilege shall be exclusive for a term of more than 
twenty years.”

Mr. W in n . If  the commission should happen to be improperly 
constituted, then all the people who use electric wires would be 
entirely at the mercy of a monopoly which might be created.

Mr. H a r d in g . N o, because section 12 provides that the supreme 
court, at the suit of any ten citizens, has jurisdiction to enforce the 
strict and faithful carrying out of the Act. That section provides 
for the faithful carrying out of the spirit of the A c t; and, if the 
commissioners are not faithful in their carrying out of the Act, 
then the supreme court has jurisdiction to act upon the matter. 
And also because, of course, the commissioners are subject to 
removal, like all other commissions, for cause.

Mr. W inn . But the removal of the commission would not 
change the contract already made. Suppose the commission 
should give exclusive privileges to any person, absolutely con
trolling all the electric service of Boston for the period of twenty 
years, simply upon the condition that they shall pay ten per cent, 
of their receipts into the treasury : is there any means of changing 
that after it has once been done ? Is it not a contract which even 
the Legislature itself could not change ?

Mr. H a r d in g . I  suppose so ; I  suppose it would be so. But, 
of course, before that contract could be carried out, there would 
be ample opportunity to enjoin its execution, if it was not a proper 
contract.

Mr. W inn . It would be a proper contract if authorized by 
the law, and this law would seem to authorize that kind of a 
contract.

Mr. H a r d in g . I  mean if there was anything which was mani
festly improper. Of course, if it were an error in judgment on the 
part of the commissioners, there would be, I suppose, no remedy, 
any more than there is in the case of the action of any commission. 
But the whole theory of our government presupposes that some
body must be trusted, and can be trusted.

Mr. W inn . A commission is no more likely to be properly 
constituted than a board of aldermen.

Mr. H a r d in g . Excuse me, but I  differ radically from you, 
because the commissioners are to be experts, appointed for the
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precise purpose for which they are to act. Boards of aldermen 
are chosen for all kinds of purposes, and they have no more 
knowledge about electricity than the average citizen has.

Mr. W in n . But wouldn’t  you think it advisable to have even 
commissioners restrained so that they cannot violate proper laws ?

Mr. H a r d in g . I  think it is very desirable, of course, that 
they should be restrained, so far as it is possible to restrain them 
without so curtailing their power as to make them powerless. 
If this Act is open to any criticism of the kind you suggest, I 
should be very glad indeed to have it changed so as to cover the 
point.

Mr. W in n . Then wouldn’t you believe in inserting a provision 
into the law which would prevent the taking of more than a fair 
percentage on the money invested in the conduits by any company 
which should be given a monopoly ?

Mr. H a r d in g . I  lost your question, — excuse me.
Mr. W in n . Wouldn’t you consider it proper to have a provision 

in the bill which should prevent any company which should receive 
the monopoly from taking more than a fair and reasonable profit 
on their money invested ?

Mr. H a r d in g . I t  seems to me that is already met, Mr. Chair
man, by the fact that, whenever a subway or conduit has been 
built, it can be at any time purchased by the city in either of two 
ways : either by paying the cost with ten per cent, per year on that 
cost, less dividends; or by taking it and possessing it, the dam
ages to be assessed by three commissioners, to be appointed by 
the supreme court. So that, whenever anything has been created 
which may be considered a dangerous monopoly, the city can easily 
step in and take it.

Mr. W in n . But practically that right has never been of any 
use in restraining the action of railroads, has it?

Mr. H a r d in g . That is a very different question, which we need 
not go into. This is a very different thing from purchasing a rail
road.

Mr. W in n . D o you believe the city, as a  practical question, 
will build these conduits ?

Mr. H a rding . I  am not, I  suppose, qualified to express any 
opinion upon th a t; I  am not an expert. I  think, Mr. Chairman, — 
I will say very frankly, — I think the ideal solution of the future, 
— how far in the future I  don’t know, — but the proper solution 
for this whole question is to have a large subway built, sufficiently 
large to receive gas, water and other pipes, and all wires, and to 
afford the free passage through of men to lay and repair, — literally 
a subway through which men can pass. That, of course, would
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be a very difficult and a very expensive thing to build, and the 
time has not come when that can be expected.

Mr. W in n . This is not intended as a system of taxation, I 
suppose, to get an excise for the city out of the users of electric 
wires ?

Mr. H a r d in g . Certainly n o t.
Mr. W in n . Then I  should think, if you will permit me, you 

would be willing that a limitation should be put upon the amount 
that they shall receive from the companies.

Mr. H a r d in g . That who should receive, do you mean?
Mr. W inn . Any company bidding off a monopoly.
Mr. H a r d in g . This is the provision of section 10, which is the 

only section which can possibly create a monopoly : —

In  carrying out the provisions of this act, the said board shall not 
grant to any persons or corporations exclusive rights to build or main
tain conduits, either by way of contract or otherwise, unless the board is 
satisfied that it is necessary to grant such exclusive right in order to en
sure the prompt and satisfactory construction of the conduits; and in no 
case shall any exclusive right or privilege be granted, unless such right 
or privilege is sold to the highest responsible bidder, payment of the 
consideration to be made in a lump sum, or by some royalty or per
centage of profits, to be arranged in such manner and under such bonds 
or security as the board shall deem best to protect the interests of the 
city and to ensure the largest possible return for the rights and privileges 
granted. And no such right or privilege shall be exclusive for a term 
of more than twenty years.

Mr. W in n . Isn’t that an absolute injunction in the law, that as 
much as possible may be taken for the benefit of the city out of 
the users of electric wires ?

Mr. H a r d in g . The exclusive rights are not to be granted at 
all, unless it is absolutely necessary in order to carry out the 
purpose of the Act.

Mr. W in n . I t  is necessary, is it not, because nobody but the 
city can do it, and the city wron’t ? There is no other way to pro
ceed under this bill, is there, except that?

Mr. H a r d in g . Oh, yes. Every company, or any company, 
may be authorized to construct subways for the benefit of itself 
and of such others as may wish to enter the conduit, — the Western 
Union, we will say7, or the telephone company, or any other of the 
large electric companies. The construction need not be by an 
outside construction company, but by one of the electric companies, 
or by several of the companies conjoined.

The Ch a ir m a n . Suppose that some person or corporation lias 
the best and  most perfected plan of placing wires underground, —
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you do not understand, do you, that anybody else would have the 
right to use that system without their permission ?

Mr. H a r d in g . Y ou mean under the present law, or under 
this ?

The Ch a irm an . Under the present law, or under this, or under 
any law. Suppose they have got a plan of their own, — you don't 
understand that anybody can use it without their permission ?

Mr. H a r d in g . Certainly not.
The Ch a irm a n . Then, what does this clause with regard to 

selling at auction mean? Suppose I  came to the city of Boston, 
and I said to the board of aldermen, “  I  have a system which is 
the best; ” and, upon examination, they found it to be the best 
system, and the city wanted to adopt i t : that could not be sold at 
auction, could it?

Mr. H a r d in g . Under this Act, Mr. Chairman, if this were the 
law, you would not go to the board of aldermen at all, but you 
would'go to the electrical commission.

The Ch a irm a n . Well, suppose I  went to them?
Mr. H a rding . You would say to the electrical commissioners, 

“ I  have the best system of conduit, and I  want to lay it in the 
streets of Boston.” They would say to you, “  Very well, under 
these conditions and regulations, and under our control, you may 
do it.” And one of the conditions will be, that, if you are to 
have a system of conduit large enough, if you are to have space 
enough in your conduit to accommodate ail the wires that want 
to go into your conduit, you must take them in, receiving what 
may be determined upon as a fair and proper toll for the privilege.

The Ch a irm an . Y ou give me that exclusive right, but under this 
bill you cannot give it to me unless I  am the highest responsible 
bidder.

Mr. H a r d in g . If it is an exclusive privilege, — I  did not un
derstand your question, — if it is an exclusive privilege, it must 
be sold ; and, if you are ready to pay more for the privilege than 
any other person or company owning other conduits, you get i t ; 
providing, of course —

The Ch a irm a n . Suppose I  have got a perfect system, and the 
others are imperfect: is the board bound to take the system which 
they can get the cheapest ?

Mr. H a r d in g . Not at all. They are not bound to take any 
system at all, unless in their judgment it is advisable and neces
sary to do so. If they think it is best to grant an exclusive 
privilege, then they offer it at auction ; and the man who will pay 
the highest price, and at the same time build the best conduit, 
will get it.
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The Ch a ir m a n . My question is this : Suppose there are six or 
eight bids by different parties having subway systems, and the 
man who has the best system is not anywhere near the highest 
bidder, and yet his is the only practical system to adopt,— how 
are you going to accept it under this law ?

Mr. B a il e y . The bond provides they shall carry it out in the 
best manner possible. The bill says, “ Under such bonds or 
security as the board shall deem best to protect the interests of 
the city.” They may provide in the bond that the parties shall 
acquire this system of conduit, for instance.

The Ch a irm a n . H ow does th a t  affect th is  question  w hich I  
raise ?

Mr. B a iley . Suppose the right is sold to the lowest bidder; 
then they have the right to provide, in the bond that they shall 
take for the carrying out of the purposes of the Act, that the 
parties shall secure the best possible system of a conduit or 
subway.

The C h a irm a n . H ow are they to secure it?
Mr. B a iley . Well, if  they don’t secure it, then their grant 

amounts to nothing; they cannot carry it out, and it will be sold 
again to some one who can.

Mr. B u rdett . Sort of a  “ Comedy of Errors,” to see where 
you can land in the long run.

Mr. B a iley . I t may be a “  Comedy of Errors” now, Mr. Bur
dett ; and, on the other hand, it may be a tragedy before we get 
through.

Mr. W inn . I f  the committee will permit me, your bill provides, 
Mr. Harding, that the city may take the conduit. Suppose it is a 
patented conduit: what good will it do for the city to take it? 
They can’t use it if  they get it.

Mr. H a r d in g . If  they put their conduit in, Mr. Chairman, I 
will say, in answer to the question, — if they put the conduit in, 
in accordance with this provision of the Act, the terms of the Act 
become part of the contract; and it is one of the provisions of 
this Act that they may forfeit their rights, and so the right to use 
the patent would be assigned by the forfeiture to the city. Of 
course, Mr. Chairman, as I  said before, it is very possible, that, 
when the committee come to consider all the difficulties which may 
be suggested, this bill may need radical amendment and change. 
I am by no means contending that this bill is perfection, and it 
may be necessary to add to it in various ways. We desire, of 
course, to have the general result reached in such a way as best to 
protect the interest of all parties, — the interest of the public and 
of the different companies.
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The Cha irm an . That seemed to  me to  be a p rac tic a l difficulty 
in the way of selling at auction.

Mr. H a r d in g . I  don’t know as I  quite appreciate the force of 
the question; but, if I  do, it seems to me that it is to be answered 
in this w ay: That the merit of the systems which the different 
bidders have to offer is part of the consideration which will induce 
the acceptance of one bid or another. I t  is not alone the amount 
of the bid which is to determine the acceptance, but the responsi
bility of the parties ; and a bond is to be given to protect the in
terests of the city, and to ensure the faithful and exact carrying 
out of the general plan adopted. The commission is not to 
determine solely and only by the amount of the bid offered, but 
by the nature of the conduit which is to be introduced, by the 
value of the security which the bidders can give, and by the 
general desirability of one over another.

Mr. SnEPARD. How do you accomplish that ? You provide by 
this Act that the payment of the consideration is to be made in a 
lump sum ; doesn’t that contemplate a money payment ?

Mr. H a r ding . “  Or by some royalty or percentage of profits.”
Mr. Sh e p a r d . Certainly; but how would that contemplate 

taking into consideration the merits of the particular system ? I 
am speaking now, of course, of the sale of an exclusive privilege 
being made to the highest bidder.

Mr. H a r d in g . That whole clause is to be read together, as I 
understand it, Mr. Chairman. The privilege is to be sold to the 
highest responsible bidder, the payment to be made in a certain 
way, “ to be arranged in such manner and under such bonds or 
security as the board shall deem best to protect the interest of the 
city.” In other words, the board is to consider, not only the 
amount to be paid, but that which is to be acquired.

Mr. S h e pa r d . Yes; but the term, “ highest responsible bid
der,” would ordinarily mean a person who could make his bond 
good.

Mr. H a r d in g . Yes.
Mr. Sh e pa r d . That is, one financially responsible.
Mr. H a r ding . That simply means, that it is to be sold to the 

highest bidder, if other things are equal, as in every case of 
awarding contracts. For instance, here are five or ten construc
tion companies, each bidding for privileges, as happened in New 
York, — and the experience in New York may be repeated here. 
In New York, unless I  am mistaken, when bids were advertised 
for, there were, I think, five different companies which bid for the 
privilege of building conduits, and were willing to give bonds to a 
very large amount, — I think $.100,000, — to secure the perfect
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construction of the conduits, and to indemnify the city, and the 
commission, and everybody. Of course that clause is intended 
simply to accomplish this resu lt: that the board, if other things 
are equal, is to-sell the privilege to the highest bidder; but that is 
not to override the question of what is the best article.

Mr. M orison . I  want to ask one other question. You know 
that there are some conduits already made in the streets ?

Mr. H a r d in g . Yes.
Mr. M orison . What does this Act provide about those ?
Mr. H a r d in g . Section 7 provides, “ that nothing herein con

tained shall affect the right to open any of the streets of the city 
under authority already obtained.”

M r. M orison . I  don’t think that covers it, M r. Harding, — 
excuse me. The telephone company, for instance, has a number 
of conduits through the c ity ; they do not come under the pro
visions of this Act in any way.

Mr. H a r d in g . N o ; the conduits that are now down are not 
affected in any way, as I  understand it.

Mr. M oriso n . If it was thought necessary to occupy the por
tion of the streets with this conduit, where the others are, could 
those others be ordered up?

Mr. H a r d in g . I  don’t think so ; no. I t  says, in section 3 : 
“ I t shall be the duty of said board of commissioners to cause to 
be removed from the surface, and put and maintain underground, 
wherever practicable, all electric wires or cables used or to be 
used in such city, iu such manner as to cause the least disturbance 
with the surface of the streets, and with sewers, water and gas 
pipes, and to occupy as little space as possible.” That, of course, 
would be construed as meaning any pipes now iu the streets. In 
other words, vested rights, rights already vested or secured, are 
not to be disturbed or affected by this Act.

Mr. G oo ch . I should like to ask Mr. Harding if he considers 
vested rights where, for instance, the board of aldermen have 
given a company a large area, and under that authority part of it 
has been occupied and the conduit la id ; would you consider that 
the rest could be laid under that same authority, although this Act 
went into force ?

Mr. H a r d in g . I  think that is covered by section 7.
Mr. Goocii. That is, that that does not affect any vested 

rights covering large areas, when only part of it has been laid. 
Would you consider those vested rights protected by section 7?

Mr. H a r d in g . I think so, by the wording of the provision; 
yes. “  Provided, that nothing herein contained shall affect the 
right to open any of the streets of the city under authority already
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obtained for that purpose from the cit}7 council or other proper 
authorities of said city.”

Mr. G ooch . And you would consider an act of the board of 
aldermen, giving a grant, a special permit, “ authority already 
obtained ” P

Mr. H a r d in g . Under the present law, of course, y es; I  so 
understand it. That is the only authority there is now for doing 
this. And this reminds me, Mr. Chairman, I  may properly re
mark here, that there has been for months pending before the 
board of aldermen a petition from one of our principal electric 
companies for the right to go underground. They want to put 
their wires underground ; they want to take down a mass of wires 
that are now strung overhead, and place them underground. A 
petition for that purpose was filed last March, a year ago now; 
and that petition has not been granted, and the permission has not 
been obtained. That simply illustrates one of the evils of the 
present system._ Some companies are anxious to go underground, 
and they can’t g o ; and some companies won’t go underground, 
when they should go.

Mr. A tw oo d . I  see in the first section of the bill it says, 
“ for the purpose of controlling the erection and maintenance of 
overhead wires and cables.” I would like to ask you if that part 
of that section, in connection with section 4, would include the 
giving of power to these commissions to order the removal of 
overhead wires now used by horse railroad companies? As I 
understand it, it would.

Mr. IIakdixg. If they are dead wires, of course it would, Mr. 
Chairman.

Mr. A tw ood . Wouldn’t it if they were not dead wires?
Mr. H a r d in g . Not necessarily.
Mr. A tw oo d . I t  says, “ for the purpose of controlling the 

erection and maintenance of overhead wires and cables,” it does 
not say they shall be “  dead ; ” but it goes on to say, “ and the 
removal of disused or ‘ dead ’ wires and cables.” And then, in 
section 4, it further says, that the board shall notify the owners or 
operators of wires “ to place such wires and cables therein, and to 
remove poles, wires and other electric conductors above ground, 
and their supporting fixtures or other devices, from such street or 
the buildings thereon, or from such locality, within ninety days 
after said notice shall be given.” I t  would seem to me, under 
these two sections, that this board of electrical control would have 
the right to order the removal of electric wires now used for con
veying power for propelling electric cars.

Mr. H a r d in g . They would have a right to, undoubtedly, Mr.
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Chairman. They are given full power either to remove them or to 
allow them to remain, as in their judgment may be best. Section 
6 provides expressly for that, recognizing also the general pur
pose, the ultimate purpose, which I have no doubt we all have in 
view, to see the wires go underground, — no one will dispute that, 
I suppose,—-as soon as they can go properly and efficiently. 
Section 6 explicitly says : “ Whenever, in the suburbs or along
the streets, avenues or squares in sparsely inhabited portions of 
such city, the public interests do not require the electric wires and 
cables to be placed underground, and whenever, in any other local
ity of such city it is deemed by said board to be for any cause 
unnecessary or impracticable to construct and successfully operate 
subway conduits, then, and in either of these cases, it shall be the 
duty of said board to examine and grant or refuse the application of 
any persons or corporations to maintain overhead wires or cables.”

Mr. A tw o o d . T h e n , p rac tic a lly , you  give them  pow er in  one 
sec tion , an d  tak e  i t  aw ay  from  them  in  an o th e r?

Mr. I I a r d in g . Not at all, Mr. Chairman. The purpose of the 
Act is to give them power to put wires underground when they can 
do it, and to control the maintenance of overhead wires when they 
cannot be brought down. That does not necessarily bring down 
wires that ought to stay up. I t  simply gives the board control of 
their erection and maintenance, and gives them power in their 
discretion to put such wires underground as can go and ought to 
go. We do not of course desire, — I waut to have that made very 
clear, Mr. Chairman, — we do not in the least desire to disturb 
existing rights, or to injure the service of any company, or to 
injure the public in any way. Of course we would be the last to 
question the desirability and the absolute necessity of securing the 
best possible electrical service we can have for all purposes.

Mr. A tw o o d . A s I  understand the provisions of this bill, Mr. 
Harding, as contained in the first, fourth and sixth sections, the 
board of electrical control, as it would be constituted by this bill, 
would have immense discretionary powers. They might discrimi
nate in the matter of what company was to receive rights, and what 
company was to be excluded.

Mr. H arding . That is substantially the power that the present 
board of aldermen exercises and enjoys, and has for years.

Mr. A tw o o d . I t places that power entirely in the hands of 
this commission, doesn’t it?

Mr. H ar din g . It places it entirely in their hands. We trans
fer it, in other words, from the board of aldermen to the commis
sion ; that is all. The board of aldermen does have this power 
now ; there is no question about that.
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Mr. A tw oo d . Then, in answer to the first question I asked 
you, under the provisions of this bill, taking those three sections 
into consideration, could they dr could they not order all electrical 
wires put underground?

Mr. H a r d in g . Of course they can or can not, just as in their 
judgment is best. But the purpose of the Act, of course, will 
naturally control to a certain extent their actions. They are to 
bear in mind that the purpose of the Act is to put wires under
ground when they can go properly and efficiently; and, where 
they cannot go underground, where it is unnecessary, or where it 
is not expedient, they shall be allowed to remain overhead, in 
such a way as the commissioners may direct.

Mr. G ooch . D o I understand you to think that the board of 
aldermen has a right to order down poles after they have given a 
location for them? After they are once located, do you under
stand the board of aldermen has a right to order the company to 
take down their poles ?

M r. H a r d in g . I m ay have spoken  a litt le  h a s tily , p e rh ap s . I 
know th ey  have th e  r ig h t to  com pel condu its  to  be ta k e n  up .

Mr. G ooch . That is another m atter; I am speaking about poles;
Mr. H a r d in g . Possibly, with reference to poles and structures, 

it is not so.
Mr. G ooch . Then you do extend the power of this commission 

beyond the power of the board of aldermen ?
Mr. H a r d in g . I  know that poles have been ordered down in 

certain sections of the city iu times past. They were taken down 
in Friend Street by the Western Union Company; they were 
ordered taken down there, and taken down.

Mr. G ooch . I am familiar with th a t ; but I  did not under
stand the board of aldermen had any power to order poles taken 
down, after they had once granted a location for them.

Mr. H a r d in g . Section 31 of chapter 28 of the revised ordi
nances provides : —

No permits shall be granted, or, if granted, shall be valid, to disturb 
the surface of a street for any of the purposes aforesaid, until the com
pany petitioning therefor has executed an agreement in a form satis
factory to the corporation counsel, providing: —

First. That said company shall provide in its conduits accommoda
tions for all wires belonging to, used, or to be used by, the city, free of 
charge.

Second. That said company shall remove its conduits whenever 
directed so to do by the city council.

Mr. G ooch . That is true, I  knew th a t; but I was speaking of the 
poles. It may be so as to the poles, but I was not familiar with it.
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Mr. H a r d in g . In further answer to  Mr. Gooch’s question, I 
would like to read from the petition of the Western Union Tele
graph Company, which I have before me, to the board of aldermen 
of the city of Boston : —

Respectfully represents the Western Union Telegraph Company 
that it owns, controls, and uses telegraph lines within said city; that, 
on the tenth day of March, in the year eighteen hundred and eighty- 
four, said board granted to said company permission to erect seventeen 
poles for the support of wires in said city on Friend Street; that, there
after, in said year, on the fifteenth day of December, said poles having 
been erected, it ordered the superintendent of streets to remove the 
same within fourteen days, and that the expenses of said removal be 
charged to said company; and, thereafter, on the twenty-ninth day of 
December, in said year, extended said time to within ten daj'S from said 
day; and said company did, at its own cost and expense, remove the 
same.

The Ch a ir m a n . There is no doubt about the right of the city 
to order their removal, is there?

Mr. H a r d in g . I  spoke hastily in the first place, and said I 
presumed there was no doubt about it. I  am very sure that is the 
fact.

Mr. Mei.len. In that case, the company did not contest the 
right, did they?

Mr. H a r d in g . Not at all. I  have no doubt the board of 
aldermen, having power to permit the erection of poles, have 
power to order their removal.

Mr. L ea ry . Do you know under what conditions poles arc 
placed now ? What rights do the board of aldermen reserve ?

Mr. H a r d in g . I  cannot answer that question, Mr. Chairman.
Mr. B a ii.ey . The orders granting permission to erect poles 

contained the provision that the parties shall take them down 
whenever ordered by the board of aldermen so to do.

The Ch a ir m a n . Allow me to ask one or two questions with 
regard to this bill. Have you seen the bill which established the 
New York board of electrical control?

Mr. H a r d in g . l res.
The Ch a ir m a n . I s th is  a  sim ilar b ill?
Mr. H a r d in g . I t  is like it in some respects, and quite different 

in o thers,— in order better to adapt it, as we thought, to our 
municipal system, our charter and our ordinances. The bill I 
have submitted was prepared, I  may say, Mr. Chairman, by a 
subcommittee from our association last year, and the matter was 
very carefully considered by them at that time ; and, as you will 
see, it has been somewhat changed since that time, a few addi-
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tions having been inserted, in order, as was thought, a little more 
closely to meet the exact requirements of to-day.

The Ch a irm an . Do you understand under this bill that the 
commission, when established, will have the absolute right to order 
down “ dead” wires, so called?

Mr. H a r d in g . Yes.
The Ch a irm an . And the question whether wires are used or 

unused is for them exclusively to determine, is it?
Mr. H a r d in g . Undoubtedly.
The Ch a irm an . They have the right to say whether a wire is 

used, or not?
Mr. H a r d in g . That can be very easily told, Mr. Chairman, by 

a simple test. I t can be very easily ascertained, by putting an 
instrument upon the wire itself, whether there is a battery attached 
to it or not.

The Ch a irm a n . I t  might be temporarily disused, but still used 
for several months in a year, I  suppose ?

Mr. H a r d in g . Oh, y es; and of course the commission would 
act carefully. I  will venture to read a few words from the last 
report of the board of electrical control in New York. I t is very 
full of interesting statements, but this is particularly appropriate 
at this tim e: “ I t is found that the condition of the overhead 
wires in the city is very bad. The rules and regulations of the 
board of electrical control are violated everywhere. Unnecessary 
and dead poles and wires make up from thirty to fifty per cent, of 
all those existing.” That was in New York, and I think there is 
no question but substantially the same thing is true in Boston.
‘ The poles made use of, and the method of construction, as well 
as the way in which the wires are strung, are not in accordance 
with proper principles.” The board has been in operation for 
several years in New York ; but there has been, I  am sorry to say, 
friction in the last two years between the board and the executive, 
so the board has not been able to enforce its regulations, and 
therefore that explains the complaint I  have just read. I t  is 
interesting to note the number of poles that have been removed, 
and the amount of wire. They have removed, during the last 
year, 776 poles and 946 miles of wire. They say, in their report, 
‘ ‘ It would be difficult to overestimate the importance of this work 
of supervising and controlling the overhead electrical conductors 
in the city.”

The Ch a irm an . Is the danger of accident constantly increas
ing from the overhead wires ?

Mr. H a r ding . That is a matter of which I can only speak 
from general impression, but I think it is.
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Mr. R ussell . The most recent accident reported w as yesterday 
morning, in Fifth Avenue, New York, where a subway conduit blew 
up three times in three different places, and injured six persons.

Mr. H a r d in g . That shows the need of constructing conduits 
in a proper manner. We desire to have the conduits built in Bos
ton in the best way possible, and under the supervision of a com
petent commission.

The C h a irm a n . Do you know of any city which has an under
ground system in successful operation?

Mr. H a r d in g . Yes ; I think I can safely refer to one or two. 
There is a conduit in Philadelphia. A committee of our city 
council visited that city, — I  am not sure whether Mr. Leary was 
on the committee or n o t; Mr. McNary was on the committee, but 
he is not a member of this committee, I believe. He was a mem
ber of the Boston committee, and joined in quite an elaborate 
report, in which they describe the conduits which they saw in 
various places. And I  remember they were particularly pleased 
with the one in Philadelphia, because that contained all the wires. 
I t  is a large subway, the wires being laid on different shelves, 
and it works to perfection.

The Ch a ir m a n . Does that include all wires ?
Mr. H a r d in g . All wires, — electric light wires as well as tele

phone wires.
The C h a ir m a n . Does it cover the whole business part of the 

city?
Mr. H a r d in g . No, it is only a short conduit, running, I  have 

forgotten how far, exactly, but a few hundred feet.
Mr. Sh e p a r d . Isn’t it entirely in private ground?
Mr. H a r d in g . I t  may be.
Mr. Sh e p a r d . And a very short subway, containing only one 

electric light wire ?
Mr. H a r d in g . I  know no reason why a conduit would not work 

as well in public grounds as in private.
Mr. S h e p a r d . Certainly not. But it contains simply one 

electric light wire and one telephone wire, and they are far apart.
Mr. H a r d in g . I  can  re fe r  to  th e  m a tte r  in  a few  m om ents, 

b u t I  h av en ’t  th e  p a p e r  b efo re  me now. I  w ill look it  up , and , if 
th e  com m ittee  w ill allow  me a t  a  la te r  tim e, I  w ill subm it the 
m a tte r  ex ac tly .

The Ch a irm a n . Do you know how long that has been laid, 
Mr. Harding?

Mr. H a r d in g . I think that has been working for years. An
nexed to this last report of the New York commission are a number 
of affidavits, and I would like to read a few paragraphs from them.
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Mr. B urdett . I  would like to say right here that I think it is 
capable of proof that even the subway in Philadelphia, which is 
referred to, does not contain an arc light wire, and did not at the 
time the Boston committee visited Philadelphia.

Mr. Sh e pa r d . I  think what Brother Harding is referring to is 
a subway under the Girard College grounds, and not under the 
court house. The city subway under the court house does not 
contain any electric light wires.

Mr. H a r d in g . If the committee will allow me, I  will refresh 
my memory on that. I  think I have the report of the committee 
here; but, if not, I  will find it and submit it.

Mr. Bcrdett. Before you begin to read from the affidavits, 
will you permit me to ask a few questions ?

Mr. H a r d in g . Certainly.
Mr. Bcrdett . Does your bill define what a “  dead” wire is?
Mr. H a r d in g . Disused.
Mr. Bcrdett . IV hat do  you  m ean  by  d isu sed  wire?
Mr. H a r d in g . I  mean a wire not used for present opera

tions.
Mr. B crdett . You m ean  n o t u sed  fo r th e  tran sm iss io n  of an 

electric cu rren t ?
Mr. H a r ding . Yes.
Mr. Bcrdett . Are not guard wires such wires ? Do you know 

what a guard wire is ?
Mr. H a r d in g . I  d o n ’t  know  w h a t a  g u a rd  w ire is , I  am  so rry  

to  say.
Mr. B crdett . Are you aware that electric companies maintain 

what you call “ dead” wires, and what this commission might 
take down, for the purpose of protecting one wire from falling 
across another, and that these are very important safeguards 
against mixing the currents?

Mr. H a r d in g . Of course, Mr. Chairman, if wires have any 
use, they are not disused wires. If they are used for the purpose 
of transmitting electricity, or protecting wires which do transmit 
electricity, they are a part of the system, and of course they 
should be maintained. But the statement with reference to New 
York, and a statement which is undoubtedly true of Boston, is, 
that there are a large number of unused wires. For instance, a 
certain man has an office, and desires a telephone or telegraph 
wire connected with it, and, of course, it is furnished him. In a 
year or a month, it may be, he gives up his office, and moves 
somewhere else; that wire becomes useless, for the next person 
who takes the office does not care for any service. But the wire 
still remains. Nobody takes it down, because it is not worth
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while to take it down ; it is merely old metal, and it doesn’t  pay 
the company to remove it.

Mr. B cr d ett . I  was only trying to see how far this thing 
had been digested before it was presented here. You defined a 
“ dead’’ wire a moment ago to mean a wire through which no 
current was being transmitted, which fact you could ascertain by 
the application of an instrument. Now, in this city there are a 
great many miles of steel wire through which no current is being 
transmitted, and which your instrument would not show were in 
use. But your bill, on your own definition, gives this commission 
power to take down all those wires.

Mr. H a r d in g . Well, the commissioners would be experts, and 
I  am not.

Mr. B urdett . I  am talking about your bill.
Mr. H a r d in g . If I  answered the question without full knowl

edge of the subject, the bill is not responsible for that. I 
endeavor to throw what light I  can upon the matter, but I ask the 
committee and the gentlemen here to remember that I  am not an 
expert, and do not profess to be. Of course the commission will 
act intelligently in this matter, and they will not undertake to 
remove any wires that are serving a useful purpose, whether they 
transmit electricity or whether they simply protect wires that do 
transmit electricity. What we want is, that all the wires that are 
absolutely of no use should be taken down, because they do just 
as much to injure property,— that is, they carry intercepted cur
rents, and they impede the firemen just as much, and they are 
just as unsightly, as wires which are used.

The C h a ir m a n . I  understand you to sum the matter up by 
Saying that, under this bill, it is for the commission to say 
whether or not the wires are “  dead” or in use, and if they are 
“  dead” they can remove them at once, absolutely.

Mr. H a r d in g . Certainly.
The C h a irm a n . N ow , what you tell us about the Philadelphia 

system which is in operation, and which contains all these wires. 
That is what you were starting upon.

Mr. H a r d in g . I  said I  would look the matter up , and  refer to  
it later. I  don’t know as I have the document here.

Mr. M e e h a n . With your permission, Mr. Chairman, I  would 
state that I  was in Philadelphia at the time with the committee, 
and that I  have seen those wires, arc light wires and telegraph and 
telephone wires, all together on this same shelf. And I  can testify 
that the possibility and practicability of carrying them together is 
demonstrated to me by my putting my hand on them, feeling of 
them and seeing them. I t  was not hearsay at all. I  merely state 
this in answer to the question.
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Mr. B urdett . I  would like to have Mr. Meehan tell us, so we 
can test the question, where this place is, and how long ago he 
saw these wires there ?

The Ch a irm an . It seems to me it would expedite matters a 
little to finish with Mr. Harding.

Mr. B urdett . Certainly; but I thought we might as well nail 
this at one time as another. I  am quite content to wait, however.

Mr. H a r d in g . I  am not anxious to go into this question, 
which is a very abstruse one, and about which probably no man 
living can deliver an ex cathedra opinion, as to whether it is possi
ble to-day to place all wires in any special kind of conduit in any 
and every place, and whether they will work advantageously or 
not, if so placed. I  admit at once, and will save these gentlemen 
all trouble of proving it, that there are unquestionably certain 
practical difficulties in the way of operating arc light wires — that 
is to say, wires carrying a current of a high tension — under
ground. That we admit at once; and that, I  understand, is all 
that the electric light people would ask us to admit. But there is 
no question, that, in ordinary telegraph and telephone wires, — 
and there are twenty companies more or less in the city of Boston 
operating such wires, — there is a low current. I t may safely be 
said that three-quarters of all the wires overhead to-day are low- 
tension wires ; and those wires can, without a shadow of a possi
bility of a doubt, go underground and work perfectly successfully, 
and no one will doubt it. So the difficulty of putting wires under
ground is only a difficulty which applies to a limited number of 
the wires which are now overhead ; namely, the arc wires. And 
experiments are being tried in all parts of the country in putting 
these wires underground ; and the time will come, without doubt, 
when they too will go underground successfully. I t is only a 
mechanical difficulty which stands in the way, — a purely mechan
ical difficulty ; and that will be overcome, as surely as the sun now 
shines. When it is overcome, such a commission as is proposed 
here will be in position to know it much better and much quicker 
than any board of aldermen. If the commission is established, 
we shall be in a position to take advantage of the improvement 
as soon as it is made ; and, the sooner the change is made, the less 
will be the value of the overhead wires to be disturbed. Now, I 
want to quote briefly from certain affidavits which are annexed to 
the second report of the.board of electrical control for the city of 
New York. One is the affidavit of Prof. John P. Barrett, the 
superintendent of the municipal telegraph service of the city of 
Chicago, who is known as the city electrician ; he is a practical 
electrician, and has been for more than twenty years, and has
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devoted nearly all his time during the past twelve years to the 
question of conducting wires both overhead and underground, for 
electric lighting, etc. I t  is quite a long affidavit, and I will not 
read it a ll; but he says : —

All the wires in the business part of Chicago are underground, and 
working much more satisfactorily than they ever worked overhead. We 
have wires in Chicago which were put underground twelve years ago, 
and they are working satisfactorily to-day. Wires of low and high ten
sion currents have been put into the same conduits in several instances 
in Chicago, and they have and are working to-day perfectly satisfactorily. 
In fact, we are now working high-tension currents and telephone wires 
in the same conduit, and they are working perfectly. There has been 
no trouble in this city in operating wires underground successfully; in 
fact, it has been easier to operate them underground than overhead, in 
every respect. My experience has taught me that an underground 
system is not only better, but cheaper, than an overhead system; and, 
after the New York companies have had a similar experience, I believe 
they 'will agree ■with me.

I  have marked here passages in a number of affidavits, which I 
will not read, substantially to the same effect; but here is one 
passage from the affidavit of Mr. Sunny of Chicago : —

A change from an overhead system to an underground system could 
be managed without the loss of business. The wires for telegraph, 
electric lighting and telephone purposes, with the exception of remain
ing on the house-tops, in the business part of Chicago, are entirely under
ground, and are working satisfactorily.

I t  is unnecessary to multiply these statements. They may be 
open to explanation. The committee may be told, and told 
truthfully, that the wires there are of lower tension then the wires 
which we use here. In other words, the conditions may be differ
ent in Chicago from the conditions here. But these statements go 
to prove this general proposition, that progress has been made 
elsewhere in this general direction. We ask to be put in a position 
so that progress can be made here, when the time comes.

Mr. M orison . Have they such a commission, or something like 
what is provided for by this bill, in Chicago ?

Mr. H a r d in g . N o ; each company puts down its own conduits, 
and there are as many as eight or ten, I am not sure but more, con
struction companies, and telegraph, and electric light companies, 
each owning and operating its own conduit in Chicago. That 
might be what would happen here, gentlemen, unless we have 
some general system ; and what would our streets then become ?
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Take a street like Milk Street, already full and more than full of 
everything under heavens; how are ten or twenty different con
duits going to find room there ?

Mr. B urdett. Y ou are entirely mistaken about Chicago. There 
has been a consolidation of all the electric light interests in 
Chicago, and they have been for a year or two run under a 
common management.

Mr. H a r d in g . I did not say electric light companies alone. I  
say there are rights outstanding in the hands of eight or ten 
different companies to construct these conduits, and they have 
been constructed and are to-day operated. They may be merged 
now under one general head, but the conduits were built by 
different companies. Isn’t that so, Mr. Burdett?

Mr. B urdett . Y es; they were built by different companies. 
You were referring to arc lights just before, and I  supposed you 
meant to make the statement with reference to arc light com
panies.

The Ch a irm a n . You mean to say any company which desires 
to can go to the proper authority and get the right to build a 
conduit of his own ?

Mr. H a r d in g . Yes.
Mr. R ussell . Will you explain to the committee what sort of 

a conduit there is there ?
Mr. H arding . I  cannot, accurately. I  think it would confuse 

the committee more than it would help them, if I  undertook to do 
it. I will leave that for the experts who will probably appear. 
But the point I wished to bring out was, that some progress has 
certainly been made in Chicago; how much, I shall not undertake 
to say. Our streets are too crooked and too narrow to permit 
any such indiscriminate building of conduits as there has been in 
Chicago. We must have some general system; and, if we can 
have it, this commission will secure it for us.

The Chairman. Isn’t the solution of the whole matter the get
ting of a perfect insulation for these various kinds of wires ?

Mr. H a rding . Undoubtedly, as I  understand i t ; and an insu
lation which can be put underground without being so chafed or 
so broken that it will expose the wires to moisture and other sub
terranean conditions.

Mr. L eary. I  would like to ask, Mr. Harding, who it was that 
you quoted, to the effect that these wires could be put together 
without any injury ; this Chicago man, and what is his connection 
with the electric companies there?

Mr. H a rding . The man whose affidavit I read from first, and 
whose opinion is undoubtedly of the most value, is Prof. John P.
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Barrett, who is employed by the city of Chicago as superintendent 
of the municipal telegraph service of that city, and is known as 
the city electrician. His statement was, as you will remember, 
that “ wires of low and high tension currents have been put into 
the same conduits in several instances in Chicago, and they have 
and are working to-day perfectly satisfactory.” I  do not read 
that, Mr. Chairman, I  beg the committee to understand, as neces
sarily proving that our high-tension wires can go underground; 
because we shall be told, I know, by experts here, that that state
ment is not entirely true, as terms are understood here. But 
these gentlemen would not certainly perjure themselves. Un
doubtedly, their statements are literally true as to Chicago. I 
have been told that the current which they call a high-tension 
current there, if that is the expression, is a lower current, a cur
rent of lower tension, than is usual here ; so that, although their 
statement would be literally true as to Chicago, it would not be 
true as to Boston. I  simply read these statements, to show that 
certain progress had been made. Mr. Barrett further says, how
ever, that “ it is a common thing in Chicago to put from forty 
to seventy odd lamps on a circuit of from eighteen hundred to 
twenty-four hundred volts of intensity.” This certainly seems 
to prove that our high-tension wires, of two thousand volts, can go 
underground.

Mr. H a th o rn e . I  would like to get a little information, Mr. 
Harding, on one point. There are two classes of wires, really, 
now overhead; those which are dangerous, and those which are 
not dangerous.

Mr. H a r d in g . Yes.
Mr. H a th o rn e . N ow , isn’t it true, — I am not posted, but I 

have simply gathered this in a general way, — isn’t it true that in 
other cities the most dangerous class of wires have not been suc
cessfully operated underground? That is, the wires which could 
be put underground would simply benefit the fire department by 
their removal, and those which really are the most dangerous have 
not yet been successfully operated underground.

Mr. H a r d in g . That is true, Mr. Chairman, as I  understand, 
to a general ex ten t; that the wires which are charged with a 
high-tension current cannot be operated underground as success
fully, I  understand, as the low-tension wires. But of course the 
low-tension wires are the instruments and the means of communi
cating danger, by being brought in contact with the high-tension 
wires, and transmitting the high-tension current into a house, or 
to an individual. In other words, the telephone wires that are 
charged with low currents, as I understand, and are perfectly
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harmless in and of themselves, being lightly put up, during heavy 
storms and when loaded by ice, break down, and are liable to fall 
across an arc light wire with a two-thousand-volt current running 
through it. The so-called insulation of the arc wires is of a very 
brittle nature, and is easily chipped and rubbed off; so that a 
moment or two swinging of the wires in contact will almost instantly 
break the insulation, and at once this two-thousand-volt current is 
transmitted to your house or mine over the telephone wire. This 
does not alwajrs cause damage, because it is guarded against to a 
certain extent by various safety appliances, — fusible plugs and 
what not, so it does not always communicate lire to the house 
where the telephone is situated ; but it would do so if it were not 
guarded against by the safety appliance.

Mr. I I atiiok ne . One question further with regard to the acci
dents that have occurred from underground conduits. Haven’t 
those been in cases where they have put the high-tension wires 
underground ?

Mr. H a r d in g . I  have no doubt of it, sir. I  of course do not 
know the details of the accidents, but I  presume it has been the 
high-tension currents that have produced that effect.

Mr. H athorne . Then, so far as those wires are concerned, 
instead of having the danger overhead, you are going to have it 
underneath?

Mr. H a r ding . To a certain extent, yes. In other words, can 
a conduit be so built that it can hold these high-tension wires with 
absolute safety? That is, so that there will not be leakage from 
the gas pipes or of sewer gas or something of the sort into the 
conduit? From the little account I  saw in the papier of the acci
dent in New York, I  judged it was caused by leakage of gas into 
the conduit.

Mr. M orison . D o I  understand that the board of aldermen 
now have the power to cause wires to be removed from the surface 
and put underground ?

Mr. H a r d in g . I  understand not. I  understand that is one of 
the regulations to be established by ordinance in cities, under the 
statute

M r. M orison . I t  can  be  done th ro u g h  th e  c ity  gov ern m en t by  
ordinance.

Mr. H a rding . I t  can be done by the city council undoubtedly 
to-day. Of course it cannot be done in the way we want to have 
it done,— that is to say, by having some sort of a general conduit, 
so far as one can be bu ilt; because the ordinances expressly pro
vide, as I have stated, that no company shall be compelled to put 
its wires in the conduit of any other company.
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M r. M okison . I  sim ply  a sk ed  th e  question  because  I w anted  
to see w h e th e r y o u r b ill w as a  m ere delega tion  to  th is  b o a rd  of the 
pow ers now  in  th e  h an d s  o f th e  b o a rd  of a lderm en , o r w hether it  
is an  en la rg em en t o f them .

Mr. H arding . I t  is substantially a delegation of the powers 
that now exist, either in the city council or the board of aldermen. 
It is a delegation of those powers, as I understand it, to this new 
tribunal,— this commission.

M r. M orison . A n d  n o t an  en la rg em en t?
Mr. H arding . Roughly speaking, I  should say not. It is 

possible that in some particulars it may enlarge them somewhat, 
but I cannot think of anything now.

Mr. R ussell. The main object of your bill, as I  understand it, 
is to convert the present overhead system into a subway system, 
isn’t it ?

Mr. H arding . That, and the control and regulation of the 
overhead wires.

Mr. R ussell. But the main object of it is, as I  understand, 
the creation of a subway commission, for the purpose of convert
ing the overhead into an underground system?

Mr. H a r d in g . That is, of course, the ultimate purpose.
Mr. R ussell. Now, you have mentioned the trouble arising 

from dead wires. Do you think that that trouble is one which 
requires such a settled policy, or such care in executing it, that it 
cannot be remedied by the local authorities through the proper 
local officer?

Mr. H arding . Well, Mr. Chairman, I  dare say that, if that 
matter were delegated to some particular officer, the removal of 
“ dead” wires could be secured. I  see no reason why it could 
not be, provided power were given to that officer to remove them, 
or to order their removal. But that might require legislation. 
I should not undertake at this moment to say it would not require 
legislation.

Mr. R ussell. I t  would require some investigation. I  do not 
suppose there would be any objection on the part of any one to 
the removal of “ dead” wires, without having recourse to*legis- 
lation.

M r. H a r d in g . I  th in k  th e re  is a  s tro n g  ob jec tion , because it 
involves som e ex p en se , an d  th e  com panies do n o t care  to  assum e 
the expense  of th e ir  rem oval.

Mr. R ussell. I t  would be very little expense, and I  have never 
heard any objection of that kind raised.

Mr. S outh worth. You are not fighting against the street rail
ways in this matter, as I  understand it.
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Mr. H a r d in g . Not in any way ; not at all.
Mr. Southw orth . Who petitions for this?
Mr. H a r ding . The Citizens’ Association.
Mr. S outhw orth . Don’t you think if a street railway has a 

conduit, as the West End Railway Company has here in Boston 
now, — don’t you think, with the care that the company is bestow
ing upon it, employing hundreds of men and keeping it in good 
condition, it can take care of it as well as a board of electrical 
control ?

Mr. H a r d in g . Yes, Mr. Chairman; I  suppose each company 
would take care of its own particular conduit as well as it can be 
taken care of ; but the result of that care, if I  mistake not, which 
the railroad has bestowed upon it, is to bring about the conclusion 
that it is a failure, and that it ought to be removed.

Mr. S outhw orth . You understand that nothing else would go 
into a street railway conduit, of course ?

Mr. H a r d in g . Nothing else could go into it, of course.
Mr. Southw orth . And you think the company itself could take 

care of it as well as any one, don’t  you?
Mr. H a r d in g . Well, that is a matter rather for an  expert to 

say than for one who is not. I  see no reason why a railroad com
pany cannot as well take care of its own conduit as anybody.

Mr. Southw orth . N ow , Mr. Harding, supposing there are 
hundreds and thousands of people, as there are to-day, petitioning 
for overhead wires to run the street cars : don’t you think that 
shows a sufficient public sentiment to take certain electric lines 
out of the control of any commission, and allow the power to con
trol them to remain just where it does now ?

Mr. H a r d in g . Well, Mr. Chairman, you don’t care for my 
individual opinion on that subject, because that would be of no 
consequence.

Mr. Southw orth . I  would like to have it.
Mr. H a r d in g . I t would be of no consequence at all.
Mr. Southw orth . I t  might be to me, and perhaps to the 

committee.
Mr. H a r d in g . I  would be very happy, of course, to give my 

individual views, if they are of any consequence. I  can only say 
this: that I, of course, in common with everybody else, want to 
see a better motive power for street cars substituted for horses; 
and I should prefer electricity, if it can be made to work. But, 
of course, I prefer electricity in a conduit, if it can be made to 
work there, and not in overhead wires, if it can be avoided. If 
we have got to have overhead wires for street railways, we will 
make the best of it. And I beg you to understand, Mr. South-
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worth, that this Act does not exclude or cut off, necessarily, any 
overhead wires. I t  simply refers the determination to a commis
sion, whether they are necessary; and, if they are, their use will 
be permitted.

Mr. S o u th w o rth . And section 6 is made to hit that case.
Mr. H a r d in g . Y es; section 6 is intended to be just as broad 

as possible, consistently with the purposes of the Act. Of course 
it is not intended to be so broad as to do away with the whole 
purpose of the Act, which is to put wires underground when they 
can go underground, and to limit and restrict the use of overhead 
wires as far as practicable ; but our Act is not intended to exclude 
or cut off or prevent the use of any wires overhead which are 
necessary, either for street-car service or for any other purpose.

Mr. B r u c e . I  should like to ask Mr. Harding one or two 
questions. Your association had its origin, did it not, from the 
fact that there was a belief in the minds of many people here in 
Boston that the city council did not always give to Boston an 
ideal government?

Mr. H a r d in g . Well, I  should not want to answer the question, 
put quite in that way, in the affirmative. I t  was not necessarily 
because of any complaint about the city council alone, but it was 
the feeling in the community that an association of this sort could 
help bring about a more efficient and more economical government 
of our city.

Mr. B r u c e . Can you conceive it possible that there might be 
elected under this bill, by the city council of the city of Boston, a 
commission that would not be an ideal commission ?

Mr. H a r d in g . Well, the commission is not to be elected by 
the council; it is to be appointed by the mayor. And the whole 
theory of our present municipal structure is this : To fix and cen
tralize the executive power, and therefore the responsibility, upon 
one man ; to wit, the mayor. The eye of every man in the city, who 
is interested in municipal affairs, is upon that one mart. If anything 
goes wrong concerning the executive administration of the city, he 
is responsible. If he appoints improper men, he is responsible.

Mr. Bruce. A s a matter of fact, we have had a water board 
appointed by the mayor, which you did not think a very successful 
water board.

Mr. H a r d in g . There have been some mistakes made in  the 
past, undoubtedly.

Mr. B r u c e . Then, suppose the mayor should appoint an un
suitable commission under this b ill: can you imagine a bill which 
would be more dangerous in its consequences than the one you 
propose, assuming that sort of an appointment to be made?
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Mr. H a r d in g . Oh, y es; I  can imagine a bill so drawn, of 
course, as not to contain so many safeguards and checks. But I 
admit, at once, if we were to have a poor commission, it would be 
a misfortune.

Mr. B ruce. This would be a dangerous bill, would it not?
Mr. H a r d in g . I t would be a misfortune to have such a com

mission. But I  beg the gentleman to remember that there are no 
powers given to the commission which the city council does not 
have now; and there could not be anything, in my opinion, more 
hazardous, or which would be fraught with more direct injurious 
consequences, than the matter which almost passed the city coun
cil last year. And I  intend no reflection upon the members of the 
city council. They were not experts, and they were not respon
sible ; they didn’t know what they were about; they didn’t know 
any better. Upon the committee which reported in favor of that 
measure was one man who is the president of two banks, a man of 
large public experience, a man who has served in both branches 
of the State Legislature, and who has been in the city government 
for years ; he was the chairman of the board of aldermen and of 
the committee. Another member of the committee was a gentle
man of very wide experience, and a treasurer of one or two cor
porations. That committee reported favorably upon the matter, 
and it almost became a law last year. Nobody knows better than 
Mr. Bruce the evil consequences that would have followed if that 
law had passed.

Mr. B r u c e . I  quite agree with you.
Mr. H a r d in g . That was the danger which almost overtook the 

city of Boston last year; and it is something which can happen 
to-day, or to-morrow, or any year, in any city in this Common
wealth, under the present laws. We simply ask that we may be 
protected against such a danger, — not from corruption, I  do not 
say a word about corruption or about evil intent, — but simply 
from the result of ignorance, and inability to handle the question 
properly.

Mr. Bru ce . And the same thing might happen, or a greater 
danger might threaten, if the mayor were to appoint an inex
perienced and incompetent commission.

Mr. H a r d in g . Not so easily , for the supreme court can  be 
appealed to.

Mr. R ussell. Your bill applies to every city in the Common
wealth, as well as to the city of Boston.

Mr. H a r d in g . I t  is simply a permissive bill, authorizing the 
city council in any city to create such a commission, if they 
want to.
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Mr. R ussell . That commission, when created, is a board that 
is going to grant privileges of great value, and to exercise a con
trol over corporations that is of great importance.

Mr. H a r d in g . I t  might be so, of course.
Mr. R ussell . N ow , do you believe, in the average city of 

Massachusetts, it is safer to leave that power in the hands of a 
permanent board of three men, where the vote of two will decide 
the rights of corporations and control corporations, than it is to 
leave it in the hands of a board of aldermen, whose members are 
before the public gaze and are subject to the public control ? In 
the average city of this Commonwealth, do you believe that is a 
safer form of government, and a safer body in 'which to place 
these powers?

Mr. H a r d in g . Well, Mr. Chairman, as I said at the outset, 
my experience with other cities is very limited. I t seemed to the 
subcommittee who prepared this bill that it was better not to ask 
for any special legislation for the city of Boston, because the 
troubles we have in Boston to-day from electric wires will come in 
every city in proportion to the growth of the city, and the use of 
electricity in such city. Therefore, we think there can be no 
possible objection in granting to every city the privilege of creat
ing this commission, if it wants to. There is nothing obligatory 
about i t ; no city council is obliged to create this commission.

The Ch a irm an . Pardon me for interrupting you, but it is their 
duty, under section 7, is it not, to create such a commission if 
they have fifty thousand inhabitants?

Mr. H a r d in g . Yes, if wires are to go underground.
Mr. R ussell . That is, your bill is compulsory, by section 7, 

as to every city of fifty thousand inhabitants ?
Mr. H a r d in g . If the wires are to go underground.
Mr. R ussell . “  I t shall be unlawful, after the passage of this 

Act, for any corporation or individual to take up the pavement of 
the streets in any such city or in any city containing according to 
the latest census fifty thousand or more inhabitants, or to excavate 
in any of said streets for the purpose of laying underground any 
electrical wires, conductors or conduits, unless a permit in writing 
therefor shall have been first obtained from a board of commis
sioners of electrical control.”

Mr. H a r d in g . We think it is better, — of course it is not any 
vital part of the bill, and I  am entirely ready to have that clause 
amended or stricken out entirely, if it is thought best, because it 
does not affect the city of Boston, — but it seemed to us better to 
have it apply to any large city of fifty thousand inhabitants ; and 
I think there are only three that it would apply to besides Boston.
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Mr. R ussell. I t  would apply to Lowell, Worcester, Cambridge, 
Lynn, and, I  think, Fall River, now.

Mr. H a r ding . I t  would apply to several of the cities. We 
thought that, in large cities, where these problems get more com
plex and difficult of solution, it was safer to trust the matter to 
an expert commission than to leave those cities exposed to the 
same dangers which Boston encountered last year.

Mr. A tw ood . This bill would apply more particularly to the 
city of Boston, would it not?

Mr. H a r d in g . Yes, it would apply more particularly to the 
city of Boston; but of course it would apply with equal force to 
all cities, as soon as the commissions were established in them.

Mr. A tw ood . Will you tell m e who the appointing power would 
be, under this bill, in the city of Boston ?

Mr. H a r d in g . The mayor.
Mr. A tw ood . You have always been in favor, as I  understand 

it, in the past, of placing the control of the streets in the city of 
Boston in the hands of one commission. Have you provided any
where in this bill that this board of electrical control should not 
go to work and tear up the streets without permission of the 
street commissioners ?

Mr. H a r d in g . That is a matter which was discussed more or 
less in answer to Mr. Morison’s questions; I  don’t know that 
you were in the room at the time. Of course I  do desire to see 
harmonious action with reference to our streets, and to have the 
control over the streets confined as closely as possible either to one 
body, or else to one body with its subordinates, acting under the 
general control of the street commissioners.

Mr. A tw oo d . Is there anything in the bill to provide for that?
Mr. H a r ding . N o , sir, there is n o t; because, as I  have already 

explained, this idea of the street commission is a recent thing, and 
this bill was prepared earlier. Furthermore, the street commission 
has not yet been established.

[Adjourned to 10 a .m ., Wednesday, March 27.]
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SECOND HEARING.

March 27, 1889.
The hearing- was resumed, pursuant to adjournment, Senator 

Crosby presiding.
I  he C h a irm an . Are there any further questions to be pro

pounded to Mr. Harding? He is here, I see, this morning, and I 
presume he would be glad to answer any questions that any 
gentleman desires to ask him, relative to this matter.

Mr. H a r d in g . Before any questions are asked, may I  have a 
moment of the time of the committee, to add a word to the state
ment I made yesterday ?

The Ch a ir m a n . Certainly.
Mr. H a r d in g . Reference was made yesterday to the report 

presented by a committee of the city council, in the year 1887, 
after visiting other cities and seeing the working of underground 
wires in those cities. I  did not have the report before me yester
day, but I have it to-day ; and I  would like, Mr. Chairman, with 
the consent of the committee, to read a few extracts from the 
report of that committee. I t is city document 174 of the year 
1887, a report on underground wires. The joint standing com
mittee on Underground Wires, who were authorized, by order 
of the city council, to visit New York, Brooklyn, Philadelphia 
and Washington, make the report. I t is very long, and I will 
only read a few passages.

Under the heading “  New York,” they say : —
After examining the different forms of conduits, and considering the 

numerous plans proposed, the conclusion arrived at by the commission, 
in a general way, was, that the problem of removing electrical conduc
tors from above the surface of the street, and operating them under
ground, was one of a mechanical rather than an electrical nature; and 
that the numerous objections that have been urged, from a scientific stand
point, against the underground system, had at last practically resolved 
themselves into the one question, as to the best method of obtaining the 
requisite insulation necessary for successfully operating the system,

Then it quotes a statement of one member of the commission, 
as follows : “  The practicability of operating electrical conductors 
underground is now settled.” And again: “ The result of their
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experience is, that electric wires can be operated as cheaply and 
successfully underground as overhead.”

So much for New York. Now, I  made reference yesterday to 
the conduit in Philadelphia, which I  believe is a very good illus
tration, so far as it goes, of what we may expect to see every
where in the future. In regard to that, the committee report as 
follows: —

In Philadelphia, the committee had an opportunity of observing elec
trical conductors in practical operation underground. Underneath the 
city hall a subway has been constructed, large enough for a man to 
walk through; this subway is built of brick and cement, and is similar 
in shape to a large sewer. It is completed for a distance of nine hun
dred feet from the city hall. The cables are placed side by side, on 
shelves arranged on either side of the subway. Mr Walker, who has 
charge of the electric system in that city, informed the committee that 
he has experienced no difficulty in operating the electrical conductors ; 
and that there were telephone, telegraph, and electric light wires suc
cessfully operated in the same conduit. He further stated that it was 
immaterial what kind of wires were placed in the subway, as they all 
worked equally well. Anti-induction cables are used, and the city has 
already expended the sum of thirty thousand dollars in perfecting their 
underground system. The underground telephone wires had thus far 
worked admirably, and the same was also true of the electric light 
wires, of which there are four and one-half miles underground, running 
fifty-six lights It is the intention in Philadelphia to place all the city 
wires underground, and the city is to furnish its own electric lights.

In Washington, as in other cities visited, the underground wires ques
tion is receiving much attention; and so well satisfied is the superin
tendent of telegraph and telephone ■wires of the practicability of the 
underground system, that, in his last report, he recommended the plac
ing of all the fire-alarm and telephone wires in the District of Columbia 
underground.

Then the committee conclude : —
The question is no longer one of advisability, but has passed that stage, 

and is now more particularly a question as to the best methods to be 
adopted for an underground system. The fact is now admitted, in all 
the large American cities, that the wires must ultimately be placed 
underground. The principal obstacles to the system have been done 
away with, and the main objection of the companies has practically 
reduced itself now to one of expense only. The cost of establishing the 
present overhead wire system has been excessive, and this expense will 
he practically a loss to the companies when the system is abandoned, 
and the wires are placed underground. While it is also true that the 
first cost of placing the wires underground will be large, the cost of 
repairs and maintenance will, according to the testimony of experts, be 
much less than is required in the present overhead system.
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And then the committee report, in a general way, that, in their 
opinion, all wires should go underground. Now, Mr. Chairman 
and gentlemen, I have read that, and I submit it to the committee 
for what it is worth. I  still say very frankly, because I  wish to 
be perfectly fair in this matter, and not undertake in any way to 
mislead the committee, — I will say very frankly, that, while I 
have not visited those cities myself, with a view of inquiring into 
the electrical system there, — and I, perhaps, therefore, ought to 
accept the report of the committee literally, — yet I  am led to 
believe, from what I  have heard, that the committee somewhat 
underestimated the difficulties in the way of placing all wires 
underground. I say this with the desire to be perfectly frank and 
perfectly candid and straightforward in this whole matter. I do 
not wish to overstate our case, or to underestimate the difficulties. 
And, therefore, I say very frankly that I think the committee, in 
their sweeping conclusions, somewhat underestimated the difficul
ties in the way of the conclusions which they arrive at. But still 
that report does unquestionably state the facts exactly as they saw 
them, and those facts are what I  wish to call to the attention of 
the committee. Those facts are, that wires are being placed more 
or less underground in other cities ; that progress has been made 
and is being made in New York and Brooklyn, under the direction 
of a commission ; and those facts, I think, are worth careful con
sideration.

And now, Air. Chairman, that Mr. Morison has appeared, I 
wish to answer, better than I could do yesterday, the suggestion 
which he made with reference to the need of an amendment, or 
rather an amendment which will be needed, as he suggested, in 
case this new Act, creating street commissioners in the city of 
Boston, is passed. That, of course, relates simply to the city of 
Boston, and not to other cities in the Commonwealth ; and, this 
being a general bill, in the form we have introduced it, it is only 
necessary to consider Mr. Morison’s suggestion with reference to 
the city of Boston.

Mr. IIathorne. It is very possible that the city of Lowell will 
adopt a board of public works ; and a bill has been granted by 
this Legislature with regard to the city of New Bedford.

Mr. H arding . Giving the same general control over the streets 
that the street commissioners’ bill for Boston contemplates?

Mr. H athorxe. Not to so great an extent, perhaps.
Mr. H arding . I was not aware that those bills had been 

passed. But, with reference to this Boston bill,'it was suggested 
yesterday that it was intended to give this new board of street 
commissioners absolute control over all the openings in the street.
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I only desire to point out tlie fact that the water department is 
not included in this consolidation ; and, therefore, so far as open
ings in the streets for water pipes are concerned, that matter, for 
all that appears in the bill, will be left in the control and under 
the direction of the water board. Therefore, to that extent, cer
tainly, there will be, even if that Act passes, two independent 
and co-ordinate jurisdictions, exercising more or less control over 
the streets. Therefore, if this Act of ours were to pass, it wrould 
simply give these commissioners the same kind of power over the 
streets that the water board will have ; but, of course, to a much 
more limited extent, because the openings will not be nearly as 
numerous, or as large, as required for water pipes. In  other 
words, this Act will not introduce the only exception^ but it will 
only be one more exception, and one of less moment, than the 
one which will exist if our Act is not passed.

I have here memoranda showing the different companies which 
are authorized to operate, and have constructed and are operating, 
as I am informed, underground conduits in Chicago ; but I  don’t 
know as it is worth while to trouble the committee with them. 
As I stated yesterday, there are something like a dozen different 
companies authorized to maintain conduits, each its own conduit, 
and those conduits have been built. And, while it is true that 
there has been consolidation of different interests, so that some of 
them are now merged under general control, yet the companies 
have beeu in times past authorized seriatim; and there was, there
fore, the chance, and in fact the certainty, of the streets being 
tom up day by day, each company acting for itself. That might 
do possibly in Chicago, where the streets are very wide ; but 
certainly, in Boston, where the streets are narrow and more than 
full nowr, it would be an intolerable nuisance to have that thing 
done.

That is all I wish to say, Mr. Chairman. I  should be very glad 
to answer any questions which may be suggested, because I think 
the more the matter is discussed the more it will help me to make 
clear, if I can, the merits of the b ill; or it will help us all to dis
cover the defects, if there are any, and we should be very glad to 
have them remedied.

The Chairman. I s there any gentlemen who desires to ask 
Mr. Harding any questions with regard to this matter?

Mr. L e a r y . Did the. Citizens’ Association entertain these same 
ideas last year, — that the wires should go underground ?

Mr. H arding . Certainly; and this bill which I submitted to 
the committee yesterday is the draft of the bill, with a few amend
ments, as you noticed, that we prepared and submitted to the
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committee on Mercantile Affairs last year. I t  was printed by last 
year’s committee.

Mr. Leary. Then the objection last year was to giving a lease 
to any particular company, wasn’t it?

Mr. H a r d in g . The objection last year, which we entertained 
iu common with almost all the citizens of Boston, was against 
granting the exclusive right to construct and maintain conduits to 
any individuals, without proper return and supervision. We had 
no objection to the individuals who were asking for the privilege, 
but we did object strongly to the general principle of granting an 
exclusive right to any one corporation or company, subject to no 
possible control.

Mr. L ea ry . Isn’t th e re  a provision in your b ill, in the tenth 
section, that these commissioners may grant a lease for twenty 
years ?

Mr. H a r d in g . True ; yes, sir.
Mr. L eary. Isn ’t that what was asked for last year?
Mr. H a r d in g . With this very important addition, in this bill, 

that any privilege granted will be granted under the control and 
under such regulations as may be established by this board ; so 
that, although it will be in terms, perhaps, an absolute grant, yet 
it will be so perfected and so guarded by the commission that it 
will not have the very dangerous characteristics of the proposed 
bill of last year. That was, I wish to make perfectly clear, an 
absolute right, conferred upon three men and their unknown 
assigns, to open any and all of forty-nine of our principal streets 
that they chose to. If they did not choose to, they need not dig 
one single spadeful of earth ; but, upon merely filing in the office 
of the city clerk an agreement to accept the terms of the Act, their 
rights became vested and absolutely exclusive for the term of 
twenty years, and no power on earth, if the Act were a legal one, 
could disturb them. The city of Boston could not disturb them, 
and no individuals could disturb them ; and we could not have had 
a conduit here unless they chose to lay one, and only such a one 
as they chose to lay, nor any underground wires, for twenty years. 
That is what we were strenuously opposed to last year.

Mr. L ea ry . There is one other question which has not been 
answered clearly to my mind ; that is, the one asked by the Senator, 
whether the commissioners would not have to award this to the 
highest bidder, supposing the highest bidder had an inferior article?

Mr. H a r d in g . A s I attempted to explain yesterday to the com
mittee, in answer to that question, a literal reading of the bill 
would perhaps expose it to that criticism ; and, of course, if that 
would be the true construction of the bill, I should think it wise
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to make some slight change, so that it would be perfectly clear 
that the commissioners were not bound to- award the contract or 
the right to the person or corporation bidding the highest price, 
irrespective of their qualification to receive the contract and to 
carry it out. But I  think the safeguards, err at least the other pro
visions of this section, make it sufficiently clear that they are to 
exercise their general discretion, and only award it to the highest 
bidder, other things being equal. That is the universal rule with 
reference to such matters, and I have no doubt this section will be 
so interpreted.

The Ch a irm a n . Y ou have presented an amended bill this 
morning. "Won’t you state to the committee briefly what changes 
you have made in the bill, aside from the change which you made 
to meet the suggestion of Mr. Morison with regard to the possible 
establishment of a board of public works ?

Mr. H a r d in g . We have made no change, Mr. Chairman, at 
all. This bill which is in print this morning is precisely the bill 
which wre submitted yesterday, if it has been correctly printed, 
with merely one or two verbal corrections.

M r. M orison . T h e re  has been  no  change m ade in  view  o f the  
possibility  o f th e  e s tab lish m en t o f a  b o a rd  of pub lic  w orks ?

Mr. H a r d in g . N o ; because that Act has not yet been passed ; 
and, in view of the fact that the power of the water board over the 
streets was to be an exception to the exclusive control of the new 
commissioners, I  think perhaps it would be best to leave this Act 
as it is, trusting that the two boards will act, as they undoubtedly 
will, in entire harmony and co-operation. If it is thought best to 
make some change, so as to make these commissioners in a general 
way subject to the control of the street commissioners, I  don’t 
know as we should have auy objections. We do not, of course, 
want to have them so hampered and handicapped that they cannot 
effectively carry out the purposes of this A c t; but any reasonable 
control, to secure necessary co-operation, which may be thought 
necessary, we should have no objection to.

Mr. Co llin s . May I ask you a few questions?
Mr. H a r d in g . Certainly.
Mr. Co llin s . In case you do not sell this privilege to the 

highest bidder, is there any other way or means provided for 
building a subway or conduit that will take in all the wires ?

Mr. H a r d in g . Any corporation that desires to build, — the 
Bell Telephone, or the New England Telephone, or any other cor
poration that is able to build and is willing to build conduits, —■ 
can be authorized to build them, as the Act provides, under the 
direction and control of the commission. These conduits can
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then be built of sufficient size to contain the wires of other com
panies that may choose to use them, and the rentals and tolls and 
allotment of spaces will of course be under the control of the 
commission.

Mr. C o llin s . Where is the provision in this proposed statute 
or proposed Act, allowing that to be done by one company having 
the right to build the conduit?

Mr. H a r d in g . I  think it is in section 5. The board may 
“ grant authority to the persons or corporation operating such 
wires or cables, or to other persons or Corporations, to construct 
and maintain a separate conduit for such wires and cables.”

Mr. C o llin s . Then that is practically granting the privilege 
provided for in the eighth section, except that it is not exclusive, 
is it not?

Mr. H a r d in g . Substantially the same ; yes.
Mr. C o llin s . That is, under the fifth section of this bill, you 

can authorize any corporation — the Bell Telephone Company, the 
New England Telephone Company, the Boston Electric Light 
Company, or auy other corporation or person — to construct that 
conduit, can you not?

Mr. I I a r d in g . Yes.
Mr. C o l lin s . Very well. Now, you come to the eighth sec

tion and the tenth section, and you grant an exclusive right to be 
sold by public auction, do you not? Let us read i t : —

In carrying out the provisions of this act, the said board shall not 
grant to any persons or corporations exclusive rights to build or main
tain conduits, cither by way of contract or otherwise, unless the board 
is satisfied that it is necessary to grant such exclusive right in order to 
ensure the prompt and satisfactory construction of the conduits; and in 
no case shall any exclusive right or privilege be granted, unless such 
right or privilege is sold to the highest responsible bidder, payment of 
the consideration to be made in a lump sum, or by some royalty or per
centage of profits, to be arranged in such manner and under such bonds 
or security as the board shall deem best to protect the interests of the 
city, and to insure the largest possible return for the rights and privi
leges granted.

Now, I  ask you, as a lawyer, sir, recurring to the question 
raised yesterday, whether these last words I  have read do not 
apply entirely to the security of the city to receive the largest 
amount of money and the payment of it, and not to the general 
management of the conduit when completed? In other words, are 
not the bonds or securities that the board may require, solely limited 
to the carrying out of the payment of the money, and to the secur
ing to the city the largest amount consistent with the interests of 
the city?
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Mr. H a r d i n g . I t is not so intended.
Mr. C ollins. Well, but I  am asking you now, you having 

drawn the bill, if that is not exactly what those English words 
mean?

Mr. H a r d in g . I  do  n o t th in k  so.
Mr. Collin s. You do n o t th in k  i t  is lim ited  to  th a t?
Mr. H a r d in g . No.
Mr. Collin s . What do the words mean beyond securing the 

city the largest possible sum of money for the privileges granted?
Mr. H a r d in g . You do not attribute any meaning to the first 

clause, Mr. Collins, — “ as the board shall deem best to protect 
the interests of the city,” and to secure the largest return possible. 
They are first “ to protect the interests of the city.”

Mr. Collin s . N ow look at this, please : “ In no case shall any 
exclusive right or privilege be granted, unless such right or priv
ilege is sold to the highest responsible bidder, payment of the 
consideration to be made in a lump sum, or by some royalty or 
percentage of profits to be arranged.”

M r. H a r d in g . T h e re  a re  tw o c lasses o f bonds p rov id ed  th e re , 
you will see.

Mr. Collin s. What is to be arranged?
Mr. H a r d in g . There are two classes of bonds to be given, or 

rather one bond to cover two things. There is a bond to be 
given, as the language here indicates, to secure the payment of 
the royalty or lump sum, whichever it may b e ; there is also a 
bond, exactly as the language indicates, such as “ the board shall 
deem best to protect the interests of the city.” Now, that is as 
broad language as could possibly be incorporated into the bill, 
and the meaning is reinforced by the provisions of sections 5 and 
8, which make it the duty of the board to control the construction 
and operation of all conduits, so as to secure the rights of all 
parties.

Mr. Co llin s . But look at the antecedents: “ payment of the 
consideration to be arranged in such manner and under such bonds 
or security as the board shall deem best to protect the interests of 
the city and to ensure the largest possible return for the rights 
and privileges granted.”

Mr. H a r d in g . Certainly.
Mr. Co llin s . N ow ,- are those bonds for any other purpose 

except that ?
Mr. H a r d in g . I  tell you they are, sir; and the bill says so in 

so many words, — “ to protect the interests of the city.”
Mr. Collin s. I t may be meant so, but I don’t quite agree with 

you that that is the construction.
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Mr. H a r d in g . Pardon ine for calling your attention to it 
again ; but let me read it, please.

Mr. M orison . Before you read it, I should like to ask a ques
tion of Mr. Collins. Supposing your construction of that is cor
rect, do you object to the bill ?

Mr. C ollin s. I want to find out, of course, what it means. 
But we do object to i t ; we are here for that purpose.

Mr. M orison . You object to that particular clause?
Mr. C o llin s . We object to the whole bill; that is what we 

are here for, — as remonstrants.
Mr. M orison . I  understand th a t; but do you base your objec

tion on the construction that you are at present putting on this 
section ?

Mr. C o l lin s . Oh, I  dare say that if this exclusive privilege 
were granted to the company I represent, we should not object to 
it, if the Act were going into effect at all. But the trouble about 
it is, there are so many others that may scramble for it.

Mr. M orison . If you bought it at auction, would you object 
to it?

Mr. C o l lin s . I f  w e b o u g h t i t  a t  auction  cheap , an d  it  cam e to  
us, we shou ld  n o t say  an y th in g  a g a in s t i t  if it  w as .p, good th ing .

M r. M orison . Y ou  w an t to  m ake i t  secure enough so a f te r  you 
b o u g h t i t  yo u  w ould  know  you h ad  g o t it, I  suppose ?

Mr. C o llin s . Y es; an d  th en  we are  here  to  a  certa in  ex ten t 
pro bono publico.

Mr. R ussell . I should like to ask a single question, if I may. 
As I  understand the bill, if this right is sold, it goes to the highest 
bidder upon payment of that sum, and that party becomes practi
cally the owner of it, doesn’t he ? The man who buys the right at 
auction to build a conduit, and builds it, owns it, doesn’t he, or 
the company ?

Mr. H a r d in g . Yes.
Mr. R ussell . And he, or the company, then has the right to 

fix the rates.
Mr. H a r d in g . N o .
Mr. R ussell . What is the provision in your bill that regulates 

that ?
Mr. H a r d in g . He does not have an absolute right. That is 

provided for in section 8. Let me read that section: —

It shall be the duty of said board to see that all streets opened for 
conduits are properly repaired and restored; and the said board may 
establish, and from time to time may alter, add to, or amend, all proper 
and necessary rules, regulations and provisions concerning the opening 
of streets for the laying of conduits and repairing the same, and for the
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use and management of the electrical conductors, and of the conduits or 
subways constructed under the provisions of this act; and may regulate 
the allotment of spaces, and tolls to be charged for the use of spaces in 
such conduits and subways.

Mr. R ussell . I see ; I  did not notice that provision before.
Mr. I I ar dixg . “  But the Board shall provide or ensure equal 

accommodations to the persons or corporations using said conduits, 
in proportion to their several needs.” We designed, of course, 
to have a perfectly safe and fair provision made to cover this 
matter. I am very glad to have these suggestions made and 
pointed out, because, if the bill is not properly understood, 1 am 
very glad to explain it.

Mr. R ussell . I s the board to exercise supervision over the 
construction of the conduit?

Mr. H a r d in g . In every way. They have absolute control 
over the construction of the conduit, and, so far as is necessary, 
over the conduit after it is built, to protect the companies repre
sented by the learned counsel all around this room, and the public 
in general. This commission is not intended to be merely the 
means for conferring a monopoly, but everything is to be under 
the control of the board, in such a way as to protect the rights of 
all persons.

Mr. L eaky . I s th e re  any  idea  a t  p re se n t w h a t th e  .specifications 
of th is b o a rd  w ill be, in  re la tio n  to  b id s ; th a t  is , w h a t k in d  of a 
conduit w ill be p u t in , an d  w hat size?

Mr. H a r d in g . I have no information whatever as to that, and 
I don’t think that anybody has. I don’t know, of course, who the 
commissioners will be. If this Act is passed, the matter will be 
left in the charge of three experts, and they will then determine 
everything.

Mr. L eary . They will determine the size that is required.
Mr. H a r d in g . They will determine the size which is required ; 

and of course it stands to reason that the conduits in different 
parts of the city will be of different sizes, because the require
ments will be different. In some of the principal streets, where 
vast numbers of wires now run and will always be needed, of 
course the conduits must be large. In other streets some wires 
must be maintained, but not so many ; and therefore the conduits 
will be smaller, and probably of entirely different construction. 
That has been the history in other cities, and probably it will be 
here.

Mr. R ussell . A s I  understood yesterday, in any city of 
fifty thousand inhabitants, if they have conduits at all, this bill 
compels the appointment of the commission.
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Mr, H a r d in g . Practically, yes.
M r. R ussell . A nd  th a t  com m ission w ill have th e  con tro l of 

overhead  an d  u n d e rg ro u n d  w ires?
Mr. H a r d in g . Yes.
Mr. R u ssell . Wouldn’t that commission, in any city of over 

fifty thousand inhabitants, have absolute control over all railroad 
locations, where the cars are to be operated by electric wires?

Mr. H a r d in g . I should want to consider that a little before 
answering i t ; possibly they might.

Mr. R ussell . Let us consider it together by the provisions of 
your bill, because we can do it as well here as anywhere. Your 
bill, in section 7, says, that, if a city wants to have any under
ground wires, and it is a city of over fifty thousand inhabitants, 
it has got to have a commission.

Mr. H a r d in g . Yes.
Mr. R ussell . And your bill says, that, if a commission is 

appointed, it shall have authority, not only over underground 
wires, but also over overhead wires.

Mr. H a r d in g . Yes.
Mr. R ussell . And shall have the right to locate them, and 

the right to revoke locations, and the entire control of the wires ; 
doesn’t it?

Mr. H a r d in g . Well, the word “ location” is not used; but 
I  presume that would be what it -would amount to.

Mr. R ussell . D o you mean, that, if a commission is appointed 
in a city, it should have the power to locate wires and to revoke 
locations of wires ?

Mr. H a r d in g . Y es; the provisions are so broad it would 
amount to that, of course ; they have control of maintenance and 
erection.

Mr. R ussell . Then, suppose the electric system is adopted on 
railroads, as it is being adopted: under those circumstances, 
wouldn’t your commission have the power of control over railroad 
locations ? If a railroad has got to go to your commission before 
it can lay either an underground or an overhead wire, and if that 
commission, if it does give a location, has the right to revoke the 
location of the wires, why does not that commission control 
railroad locations ?

M r. M orison . I t controls the motive power.
Mr. R ussell . I  mean if the location is depending upon the 

wires.
Mr. H a r d in g . If you assume, Mr. Russell, that there is a law 

forbidding the use of any motive power but electricity, I think 
your conclusion will be true.
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Mr. R ussell. I  do not assume th a t ; 1 assume this, Mr. Hard
ing, and only this : I  assume that the motive power that is being 
adopted, and is goiug to be adopted, is electricity by wire, either 
underground or overhead.

Mr. H a r d in g . Yes.
M r. R ussell . In th a t  s ta te  o f th in g s , y o u r com m ission has 

power over ra ilro a d  loca tions , h a sn ’t  i t?
Mr. H a r d in g . Well, indirectly, possibly. That is to say, they 

have no more power over that matter than they would have power 
over every other class of wire for all purposes.

Mr. R ussell . I  understand that.
Mr. H a r d in g . And if, for instance, to reduce the matter to an 

absurdity, — because, of course, that is all your proposition does 
do, with all respect, I  mean, —

Mr. R ussell . Reduce what to an absurdity, — my proposition, 
or your bill ?

Mr. H a r d in g . Your question. I t  infers that the commission
ers,— at least, if it is raised as an objection,— that the commis
sioners will be so unreasonable in granting or refusing to grant 
the privilege to erect wires, as practically to control the location. 
But that is not, of course, to be assumed for a moment. If the 
proper officials of any city have granted a location to a railroad, 
that, of course, settles the right of the railroad to go there. Then 
the question is, How shall they go? not, Where shall they go? 
Now, while these commissiqners might have the power, might 
have the right to say to a company, “ You cannot maintain an 
overhead system here, and you shall go underground there,” they, 
of course, will exercise that power as reasonably and as intelli
gently as thej' will any other power given them by this Act.

Mr. R ussell . Well, Mr. Harding, in drawing a legislative 
Act, I do not think the question is whether the board to be 
appointed under that Act is to be a reasonable or unreasonable 
board. What we want to find out is, where the power will rest.

Mr. H a r d in g . Certainly.
Mr. R ussell . Isn’t that the right view to take of any legisla

tive Act?
Mr. H a r d in g . Certainly.
Mr. R ussell . N ow , under this bill, I  ask this question : Sup

pose the city of Cambridge grants a location to the West End 
Railway Company to run in a certain street by an overhead sys
tem, and the railroad commissioners approve of that location ; 
has your commission the power to nullify that location by refusing 
to allow wires there ?

Mr. H a r d in g . Possibly, yes. As I  say, however, I should
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want a little time to consider that, because it is a wholly new ques
tion to me.

Mr. R ussell . Then I  will pass from that to this question : If 
your bill does give the control in that way over railroad locations, 
do you think the bill in that respect is wise ?

Mr. H a r d in g . Entirely; I should not have any hesitation at 
all in saying that.

Mr. R ussell . Y ou think it is wise?
Mr. H a r d in g . Entirely so.
Mr. R ussell . That is, you think it better to put the control of 

railroad locations in the hands of two men, than to put it in the 
local board of aldermen, with power of supervision in the railroad 
commissioners ?

Mr. H a r d in g . Y es; because the whole theory of our legisla
tion, certainly as far as the city of Boston is concerned, in the 
last few years is this : That it is safer and better and wiser to 
trust absolute power in the hands of a few men, who are subject 
to direct responsibility and are directly under the public eye, than 
to have that power scattered among a large, undetermined body of 
men, who are perfectly irresponsible. According to the argument 
advanced by the learned gentleman, the Act amending the charter 
of the city of Boston was the most sublime folly that ever has 
been perpetrated, because it does place absolute power in the 
hands of one man. There is no official in this Commonwealth, or 
in this country, possibly, that begins ,to hold the power within his 
jurisdiction that the mayor of Boston does to-day.

Mr. R ussell . The mayor of the city of New York, I  suppose, 
has as much?

Mr. H a r d in g . I  don’t think so.
Mr. R ussell . Well, we won’t  branch into that discussion. 

But at present, Mr. Harding, under the present law, no location 
granted to a horse railroad company can be revoked except by the 
concurrent action of the railroad commissioners ; there is an appeal 
to them. You consider that a safe and proper tribunal to pass on 
such a question as that, don’t you ?

Mr. H a r d in g . I  do.
Mr. R u ssell . N ow , suppose  in  a c ity  a  ra ilro a d  h a d  received a 

loca tio n , a n d  w as ru n n in g  its  ca rs  w ith  an  overhead  o r an  u nder
g ro u n d  w ire , an d  th is  com m ission concludes th a t  th a t  w ire m ust 
be rem oved  : th a t  is a  p ra c tic a l rev o ca tio n  of th a t  location , isn ’t  it?

Mr. H a r d in g . I t  is an obstacle in  the way of employing that 
k in d  of motive power, unless some new means can be devised of 
applying electricity without the aid of wires.

Mr. R ussell . Supposing electricity is adopted, and they have
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built an underground conduit, and two of the three members mak
ing up your board in the city of Cambridge want to revoke that 
location, and they order the conduit taken up, or order the over
head wires removed; that gives them as much power as the board 
of aldermen and the railroad commissioners now have, doesn’t it ?

Mr. H a r d in g . Yes, in that direction.
Mr. R ussell . Do you th in k  th a t  is w ise?
Mr. H a r d in g . I think so. I  think, Mr. Chariman, th e re  is no 

more danger in giving that power than in giving the other powers 
to this board. I t  might just as well be argued that this commis
sion would order the New England Telephone Company to take 
down every one of its wires in Boston, and thereby stop all use of 
the telephone in this city. That is an absurdity ; but it is no more 
of an absurdity than to suppose they would be unreasonable in 
curtailing the use of railroad locations that may be granted.

Mr. R ussell . That comes back to my first suggestion. In 
drafting a legislative Act, and putting these great corporations 
under the power of any board, is it wise to trust to the wisdom 
and the reasonableness of that board, or is it wise to limit their 
power bylaw? Now, under your construction of your bill, two 
men have absolute control of railroad locations, provided they are 
to be operated by an electric system ; and that you think is wise 
and proper.

Mr. H arding . Well, I  think so; yes. I  want to explain my 
answer a little, for you put the matter very baldly. Of course, 
put just as you state it, it does seem like extreme power. I t is no 
more extreme, however, than the power granted in every line of 
this A ct; because, if the commission are going to do that, we may 
argue that they will say to every telephone company, or to every 
electric light company, or to every telegraph company, in Boston, 
“ Take your wires down, and go out of the business.” If they 
are going to exercise one of their powers in the way you suggest, 
they may the others.

Mr. R ussell. I understood the theory of j'our bill was that it 
was safer to put into the hands of a commission the powers now 
exercised by the board of aldermen ; that you were not willing to 
trust boards of aldermen in this matter.

Mr. H arding . Yes.
Mr. R ussell . And now you go beyond that in the matter of 

railroad locations, and say you are not willing to trust the board 
of aldermen and the railroad commissioners; or, at least, you 
believe it is wise to substitute for their power the power of your 
commission, and your commission can stand against the power of 
the railroad commissioners and of the local board.
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Mr. H a r d in g . I  think it will be perfectly safe. I think, rather 
than to interfere with the power of the commissioners, and to im
pose limitations upon their authority in one particular, — and if 
it is done in one case it will be urged as a reason for doing it in 
others, — it is better to leave the whole matter entirely in their 
control.

Mr. R u s s e l l . Now, let me put a specific case, and then I will 
not weary the committee any further. The city of Cambridge 
deem it wise to grant a location on Main Street to the West End 
road for an overhead system, or an underground system, I don’t 
care which, and no matter about the exact location; an appeal is 
taken to the railroad commissioners under the law, and the railroad 
commissioners confirm the location, and think it is a public neces
sity that that location should be granted. Now, against these two 
decisions you would put the decision of this board of yours, which 
has the power, in spite of the decision of the local board and of the 
railroad commissioners, to revoke that location by ordering out the 
wires.

Mr. H a r d in g . Yes. '
Mr. R u s s e l l . That is all I care to ask.
Mr. B ru ce . I  would like to ask you, Mr. Harding, a question 

or two. In one event, under your bill, the commissioners are to 
sell at public auction exclusive rights in cities. Do you under
stand the bill, in case they come to that decision, contemplates 
that the commission are to sell the exclusive right for the whole 
city, or to sell it in streets, jobbing it out? What does your bill 
mean on that point?

Mr. H a r d in g . Well, I  should suppose, Mr. Chairman, that the 
provision of section 10 meant that they were to have power, if 
they found it absolutely necessary, to grant an exclusive right to 
build conduits in this street, or in that street, or in all of them, if 
necessary.

Mr. Br u c e . S o your idea is, that they can put up one street 
at a time, or two streets at a time, or three streets, or any part of 
the city, that they choose? That is your idea, is it?

Mr. H a r d in g . Y ou m ean  p u t up  a t  au c tio n ?
Mr. B r u c e . At auction ; and they could have one auction one 

day and another auction another day, couldn’t they?
Mr. H a r d in g . Yes.
Mr. B r u c e . And that possibly might result in having more 

corporations owning rights in the city of Boston, under your bill, 
than there possibly can be companies owning wires in the city of 
Boston.

Mr. H a r d in g . You ask me, Mr. Bruce, whether it is possible,
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and I  say that I  see nothing to prevent. But of course that 
power, like every other power, it must be assumed will be 
exercised wisely and judiciously ; and it must be assumed, there
fore, of course, that they will not go to the absurdity of parcelling 
out the streets in sections, as you suggest, giving rights to all 
these different corporations. But I  see nothing to prevent except 
the clear and expressed purpose of the whole Act.

Mr. Bru ce . Y ou see  n o th in g  to  p rev en t?
Mr. H a r d in g . N o ; nothing in terms.
Mr. Br u c e . And wouldn’t they be obliged to give it to the 

highest bidder in each case ?
Mr. H a r d in g . Oh, n o ; that I  have explained very fully 

already. They are to take into consideration all the qualifications 
of the bidder, the kind of conduit he has to lay, the security he 
has, and his character as a contractor, whether he is a responsible 
person or otherwise, and everything which would be necessarily 
considered in any city department, in accepting or rejecting any 
bids.

Mr. B ru ce . Now, supposing under your bill that one street in 
this city should be sold, and some company should build a conduit, 
and later the commission should decide that there should be an ex
clusive right sold in some other street. Under your bill, wouldn’t 
the result of it either be this, that the person or corporation that 
bought the first right would have the control of the whole of it at 
its own price, or else you would be obliged to have a multiple sys
tem here in the streets of Boston ?

Mr. H a rding . I  do not see w hy; I  did not quite follow your 
reasoning, and I do not see why it would. But, if it would, that 
would be unquestionably a sufficient argument in the minds of the 
commissioners to prevent their doing what you suggest.

Mr. B ru ce . In other words, if you had a perfect commission, 
it might do a good work ; but, if you had an unfortunate commis
sion, the results would be most disastrous, wouldn’t they?

Mr. H a r d in g . They might be, of course.
Mr. Bru ce . Likely to be?
Mr. H a r d in g . They might be. Of course, it goes without 

saying, Mr. Chairman, that, if we have a corrupt or incompetent 
commission, this bill will not improve matters. But the whole 
theory on which the centralizing of executive power goes, is, that 
if you do centralize your power in certain men, you will thereby 
secure competent men.

Mr. Bru ce . Exactly; but isn’t your experience this: That 
commissioners in the city of Boston, as a rule, have not been satis
factory to the public?
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Mr. H a r d in g . They have been very different commissions from 
the one provided for here.

Mr. B r u c e . They have been appointed in the same way.
Mr. H a r d in g . But there is no requirement that they shall be 

experts.
Mr. B ru ce . I know ; but the board of aldermen will determine 

who are experts.
Mr. H a r d in g . No ; the mayor appoints.
Mr. Br u c e . The board of aldermen have to approve of them, 

don’t they?
Mr. H a r d in g . They have the power to confirm.
Mr. B ru ce . Whoever the mayor appoints and the board confirm, 

are commissioners, whether they are experts or not, aren’t they?
Mr. H a r d in g . They certainly wouldn’t be any less competent 

than the average alderman, who holds the same power to-day.
Mr. B r u c e . N ow , isn’t  it your idea that the commissions 

appointed by the State are very much more satisfactory than those 
appointed by any city ?

Mr. H a r d in g . Well, there we wander into rather a broad field. 
As a general proposition, I should say, yes.

Mr. B r u c e . Your bill, however, provides for the appointment 
of a commission which has a superior power to that of the rail
road commission.

Mr. H a r d in g . We thought, Mr. Chairman, it was not wise to 
undertake to put every city in the Commonwealth, or any city, 
more than need be under the guardianship of the State. There is 
a very strenuous opposition now on the part of a great number of 
our best citizens to the control that has already been exercised by 
the State over the city in the matter of commissions, and we did 
not desire to raise further opposition in that direction.

Mr. Co l l in s . Do you know that the District of Columbia has 
for some years been governed by a commission of experts?

Mr. H a r d in g . I  have a very indefinite idea about the govern
ment of the city of Washington.

Mr. Co llin s . Have you ever known two years to pass by with
out some investigation of the doings of that commission ?

Mr. H a r d in g . No, sir ; and 1 have hardly known two months 
to go by without some sort of an investigation in the city govern
ment of Boston.

Mr. Co l lin s . D o you know that within two months one mem
ber of that commission, Colonel Lydecker, an engineer officer of 
the army, has been ordered to be court-martialed for malfeasance 
in office, in superintending the construction of a conduit for the 
water service for the city of Washington ?
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Mr. H arding . I  was not aware of i t ; no, sir.
Mr. Co l lin s . I t  happens to be the fact. Now, there is an 

ideal commission, which it is provided by statute shall consist of 
three persons, of whom one shall be an engineer officer of the 
army, and the other two from each of the two great immaculate 
political parties of the country, and civilians.

Mr. H a r d in g . The very fact the gentleman states illustrates 
the desirability of having a commission, because, when any mem
ber of a commission misbehaves, he can be got at and punished. 
When any member of the city council misbehaves, he can’t be 
reached.

Mr. Collin s . Why not?
M r. H a r d in g . B ecause  th e  law s d o n ’t  to u ch  him .
Mr. Co llin s . Don’t touch who ?
Mr. H a r d in g . Have you ever known a member o f the c ity  

council of Boston impeached, or arrested, or fined, or imprisoned, 
or prosecuted ?

Mr. Collin s . I thought that was what your society was for, 
to do that, if any of them were doing wrong.

Mr. H a r d in g . I  ask you if you have known of such a case ?
Mr. C ollin s . I have known a commissioner of the city of New 

York to be sent to jail, and I  know there are several New York 
aldermen, in Sing Sing prison now. And, if there is anything 
wrong in the city of Boston, and you have a committee here of 
your Citizens’ Association, whose duty it is to see that malfeasance 
in office is punished, I  think you have been exceedingly idle during 
the last two years, not to have been at that, instead of drawing 
this kind of a bill, which you don’t seem yourself to understand.

Mr. H a r d in g . If you were a member of the committee, Mr. 
Collins, we should be able to work more efficiently, I  have no doubt.

Mr. Collin s . There is no question about that. I  think you 
really need just such a man as I  am.

M r. H a r d in g . Y ou have  h a d  w ide experience  in  such  m a tte rs .
Mr. R ussell . A s you have referred to the city of Boston, let 

me ask you if you do not think the power and control the people 
have over their members of the city council is quite as effective as 
the control which has been exercised over the water board, in 
some years past?

Mr. H a r d in g . No, I do not.
Mr. R ussell. Take the city of Boston, where there has been 

malfeasance in office: hasn’t it rather been in permanent boards 
like this proposed board, that are not subject to popular approval 
and disapproval, than it has in any popular branch of the govern
ment here ?
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Mr. H a r d in g . I  th in k  n o t, sir.
Mr. R ussell . Have not the bodies that you yourself have 

attacked most been those very commissions ?
Mr. H a r d in g . That is introducing some personal matters.
Mr. R ussell . I mean your association ; I  do not mean you, 

personally.
M r. H a r d in g . W ell, we have  a tta c k e d  no  one m an , in  th a t  

sense . W e have po in ted  ou t w h a t we considered  m ism anagem ent 
fro m  tim e to  tim e.

Mr. R ussell . I  mean whose doings you have questioned, I do 
not mean attacked, but I mean the bodies whose doings you have 
questioned; haven’t they been commissioners rather than the pop
ular bodies ?

Mr. H a r d in g . Precisely, that is what I  say ; and it is because 
responsibility is fixed, and if anything goes wrong you know who 
has done it, and therefore you can point to that one man and say, 
“  There is the man who is responsible.” We are entering into a 
very broad field of discussion now; and, while I  should be glad 
to have it continued, still, I  think we are wasting the time of the 
committee.

The Ch a ir m a n . I  think we had better confine ourselves to the 
bill.

Mr. R ussell . I  think this question is one which lies at the 
very foundation of the b ill; I  did not mean to wander away 
from it.

The Ch a ir m a n . Are there any further questions to be asked 
Mr. Harding?

Mr. G oo ch . I  should like to ask a few questions. With re
gard to the question I  asked you yesterday, in relation to the right 
of the board of aldermen, after a location is granted, to order 
down the poles : isn’t that entirely dependent upon the agreement 
under which the rights are granted by the board of aldermen ?

Mr. H a r d in g . I understand that it is a matter of statute. 
Section 45 of chapter 27 provides as follows : —

The selectmen, upon such terms and conditions as they may prescribe, 
and subject to the provisions of chapter one hundred and nine, as far as 
applicable, may authorize any person to construct a line of electric tele
graph for private use upon and along the public ways of the town. 
Upon the erection of such line, the posts and structures thereof within 
the location of such ways shall become the property of the town; and 
the selectmen may regulate and control the same, and may at any time 
require alterations to be made by the parties using the same in the 
location or erection thereof, and may order the removal thereof, having 
first given such parties notice, and an opportunity to be heard.
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Section 2 of the following chapter, chapter 28, provides : —

Chapter twenty-seven, and all other law s re la ting  to towns, shall 
apply to cities so fa r  as they are no t inconsistent w ith the general or 
special provisions re la ting  th e re to ; and cities shall be subject to the 
liabilities, and city councils shall have the powers, of to w n s ; the m ayor 
and aldermen shall have the pow ers and be subject to the liabilities of 
selectmen.

Therefore, Mr. Chairman, if I  read the law correctly, the au
thority to erect and maintain poles and wires is subject to the 
direction of the aldermen to order their removal.

Mr. Gooch. So you consider they get no vested rights?
Mr. H arding . I  should think so. Certainly the example I 

cited yesterday of the Western Union Company illustrates that, 
because they did remove the poles.

Mr. Gooch. That was under a special provision of the grant 
by the board of aldermen of Boston. You are probably aware 
that in a great many cities no provision of that sort is contained 
in the grant.

Mr. H arding . I  am not familiar with the practice in other 
cities.

Mr. Gooch. In a great many other cities I believe they do 
grant locations without any agreement at all, and under no condi
tions. I  would like to call your attention to section 8 of your 
bill, in connection with the preceding section, in which you say, 
“ Provided, that nothing herein contained shall affect the right to 
open any of the streets of the city under authority already ob
tained for that purpose from the city council or other proper 
authorities of said city.” Now, you say, in section 8, “  I t shall 
be the duty of said board to see that all streets opened for con
duits are properly repaired and restored.” You are aware, prob
ably, that, under permits already granted, and under locations 
already granted for underground work, we are responsible to the 
superintendent of streets. ,

Mr. H arding . Yes.
Mr. Gooch. Now, do you intend, by section 8, to make us re

sponsible to another and different body?
Mr. H arding . I t  says distinctly that that shall not affect 

rights already obtained.
Mr. Gooch. The opening you speak of in section 7, and you 

speak of the closing in section 8.
Mr. H arding . Of course, the closing follows the opening.
Mr. G oocii. Shouldn’t that be indicated in the b ill,— that 

this does not refer to rights already granted ?
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Mr. H a r d in g . I  think it is sufficiently covered, already, Mr. 
Chairman; if not, I  should desire to have it so. Where is the 
provision you speak about ?

Mr. G ooch. The first three lines of section 8.
Mr. H a r d in g . That is the proviso, Mr. Gooch, that you have 

just read in section 7, providing “ nothing herein contained shall 
affect the right to open the streets.” If that right has been already 
obtained, it has been obtained under the present laws, subject to 
the present laws and restrictions only.

Mr. Gooch. Then you consider such rights practically vested 
rights ?

Mr. H a r d in g . Yes, certainly.
Mr. G ooch. And nothing in this bill would affect those vested 

rights ?
Mr. H a r d in g . Certainly n o t.
Mr. G ooch. N ow, to recur to the clause you have just read in 

the Public Statutes: doesn’t that refer to lines for private use, 
and not for public use ?

Mr. H a r d in g . I  don’t think so.
Mr. Gooch. Doesn’t  section 47 go on to enlarge the rights of 

selectmen and of city councils? In other words, if section 45 
referred to public telegraph and telephone and electric light wires, 
what would be the use of sections 47 and 49 ?

Mr. H a r d in g . Well, that section, 47, which you  refer to, is a 
statute which was passed in 1880, and incorporated in the Public 
Statutes. The other section was an earlier provision, and this 
makes reference to telephone lines, because the introduction of the 
telephone was after the passage of the earlier statute.

Mr. G ooch. H ow do you construe the words, “ private use ” ?
Mr. H a r d in g . I  have not considered all these sections to

gether sufficiently to enable me to answer the question, I suppose, 
intelligently. Section 47 provides, Mr. Chairman, that “ the 
selectmen may establish reasonable regulations for the erection 
and maintenance for all telegraph and telephone lines within their 
respective towns, including all lines owned or used by said towns, 
and may permit the same to be laid under any public way or 
square.” You heard yesterday the statement of the city solicitor, 
that all permits to establish lines of poles had annexed to them 
the condition that they must be removed upon request.

Mr. Gooch. I  understand; but he was speaking of the city of 
Boston, and it is not true of the other cities of the Commonwealth. 
Now, let me ask you this question: Suppose section 45 of the 
Public Statutes is construed to refer only to private lines, — that 
is, lines owned by private individuals and used by them, as a
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great many lines are, acoustic telephones, and so o n : is there any 
provision in the statutes which enables a board of aldermen, in the 
absence of an agreement with the company, to order down the 
poles, that you are aware of ?

Mr. H arding . Not that I am aware of, if that is the right 
construction to put upon it.

Mr. G ooch . Unless that is the one, you don’t  know of any 
other ?

Mr. H arding . N o , I  do not recall any now.
Mr. G ooch . N ow , if that is so, wouldn’t you consider that the 

different companies, having erected poles under the provisions of 
an Act of this Legislature, obtained vested rights in these poles 
in that location? In other words, by accepting a legislative 
grant, would they not have practically a contract right with the 
State ?

Mr. H arding . Well, of course, any corporate authority ob
tained by statute is subject to change by statute.

Mr. G oo ch . What is that? What is that? I didn’t under
stand. Do you mean to say, that, if a corporation has accepted 
a charter from the Commonwealth of Massachusetts, without the 
consent of the corporation, or without any agreement with them, 
they may change that charter,— they can go to work and change it ?

Mr. H arding . I  may be mistaken, but I had supposed that 
every charter in the Commonwealth was subject to repeal or revo
cation.

M r. G ooch . W ith o u t a  s ta te m e n t in  th e  c h a rte r  to  th a t  effect?
Mr. H arding . Why, certainly ; the statutes expressly say so. 

That is well-settled law.
Mr. G ooch . I mean to say, except there is a provision to that 

effect?
Mr. H arding . There is a provision to that effect in the Gen

eral Statutes.
Mr. G ooch . I  understand that, in relation to all charters. But 

in the absence of the special provision ?
Mr. H arding . We cannot assume the absence, because it is 

there ; it is a part of the corporation law of the Commonwealth.
Mr. G ooch . But now to come down to the location of poles : a 

grant of that kind, if there is no provision that they may be 
removed, after the acceptance of the grant by the corporation, 
doesn’t that become a vested right?

M r. H arding . N o m ore a v es ted  r ig h t th a n  th e  r ig h t o f e x is 
tence , an d  th a t  can  be w iped  o u t.

M r, G ooch . Y ou can  sw eep aw ay a ll v e s ted  rig h ts , an d  w ipe 
the co rp o ra tio n  ou t.
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Mr. H a r d in g . If you can sweep away the whole, you can
sweep away a part.

Mr. G oo ch . I  think you may wipe out the whole corporation; 
but I  don’t think you cau take away any one of its rights, without 
taking away the whole. Now, supposing that, by an agreement 
between the corporation and the board of aldermen, the board of 
aldermen have a right to remove the poles: now, you think the 
Legislature could confer that right upon some other body, do you ?

M r. H a r d in g . I  d o n ’t  know  th a t  I  qu ite  follow ed your ques
tio n , —  excuse me.

Mr. G ooch . By an agreement between the corporation and the 
board of aldermen who grant them the rights, the board may 
remove the poles, — take the case of the city of Boston.

Mr. H a r d in g . Yes.
Mr. G ooch . I t  is clear th e  board of aldermen may do it.
Mr. H a r d in g . Yes.
Mr. G ooch . N ow , you claim that by legislative enactment 

your commissioners would have the same right the board would, 
in the absence of any agreement with the corporation ?

Mr. H a r d in g . Yes.
Mr. B u r d ett . I  assum e th e  com m ittee  have sufficiently ex 

h au sted  th e  ob jec tio n s to  th e  b i l l ; an d , un less th ere  is som ething 
fu r th e r  to  be  sa id  in  beh a lf o f th e  p e titio n e rs , I  w ould like to  be 
h ea rd  in  beh a lf of th e  rem o n s tran ts .

The Ch a ir m a n . There are quite a number of orders here, simi
lar to the petition which is under discussion ; and I would like to 
ask if there are any other persons who desire to be heard in favor 
of this proposed legislation, either in favor of the bill submitted 
by Mr. Harding, or in favor of the general orders as to further 
legislation to protect life and property by placing electric wires 
underground ? If there are no persons who desire to be heard in 
support of the orders, then the committee will hear the remon
strants, if there are any.

OPENING ARGUMENT FOR THE REMONSTRANTS.
By E v erett  W. Burdett , E sq.

Mr. Chairm an  and  G entlem en  : — I  appear for the Boston 
Electric Light Company and the Citizens’ Electric Light Company 
of East Boston. Besides the companies which I represent, there 
are appearances here for the New England Telephone Company, 
the Cambridge Electric Light Company, the Worcester Electric 
Light Company, the Middlesex Electric Light Company of 
Lowell, the New Bedford Electric Light Company, the Edison
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Electric Light Company of Boston, and the West End Street 
Railway Company. I  state this, that the committee may see at 
the outset that the objection to the proposed legislation is not 
confined to a few persons, but that, as far as appears, the electric 
interests of Massachusetts are a unit in opposition.

Now, Mr. Chairman and gentlemen, we are of course under 
deep obligations to the Citizens’ Association of Boston for putting 
itself to so much trouble in attempting to regulate the affairs of 
other people; and, so far as they are actuated by a desire to 
promote the public good, and so far as they present to us well- 
digested schemes of legislation, we ought to be willing to second 
their efforts ; and we are. I  have not indulged, as the committee 
has observed, in the running fire to which my brother Harding has 
been subjected. I  have been governed by varying motives, among 
them being that of sympathy for him. I t  seems to me that he has 
had “ a pretty hard run,” as Mr. Bruce expressed it yesterday, 
and ought, in all fairness and kindness; to be let alone. His bill, 
as it now stands, reminds me very much of a Mississippi steamboat 
which I  saw during the war, I  having had the misfortune to live in 
that section during “  the late unpleasantness.” She had been fired 
upon by guerillas, and resembled a pepper-box more than any
thing else. I t  seemed to be entirely unnecessary to blow any 
larger hole through her. She was in a condition which did not 
seem to need any further attention on the part of her enemies. 
Mr. Harding’s bill strikes me as being in very much the same con
dition. I  could hardly have believed that it was open to so many 
objections as have been made. I  do not propose to fire any part
ing shots at what remains of it.

I want it understood, at the outset, Mr. Chairman, that the 
electric lighting interests, and, for that matter, the electric 
interests generally, of Boston and the Commonwealth, as far as I 
have been able to inform myself, are not hostile to the idea of 
underground wires, in and of themselves. We are not hostile to 
the idea of conduits or subways, in and of themselves. The 
electric light companies would welcome any practical solution of 
the problem which might be offered, and which gave a fair pros
pect of successful use without detriment to the public service and 
without bankruptcy to the companies. But, as that time has not 
yet arrived, we feel that we are vitally interested in defeating, so 
far as we are able to contribute to defeat, undigested legislation, 
which looks to a hasty and ill-considered and dangerous burying 
of the various wires which are used for the transmission of elec
tric currents.

The objections to this proposed legislation are general and
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special. I shall not trouble you with any argument upon the gen
eral propositions involved. I shall not attempt to state the objec
tions which can be made from the stand-point of the electric 
interests generally in Massachusetts ; but I  desire to bring your 
minds to the consideration of the special objections which obtain 
with reference to the adoption of any such scheme as that proposed 
for the purpose of burying electric light wires, and it is against 
those wires that the shafts of the enemy are chiefly directed.

We are not willing to accept the assurance of council that we 
have no need to fear, that, if this commission is appointed, we 
will be forced to attempt to put these wires underground before the 
time is ripe for putting them underground. We certainly do 
entertain the fear, that, if commissions are appointed of the char
acter contemplated by this bill, we shall be in the hands of boards 
which will almost inevitably be open to objections of the most 
serious character. They will be appointed for the purpose, 
according to the language of the first section of the bill, which ex
plains its general purpose, of seeing to it that the wires are put 
underground. ■ That would be the excuse for their existence, as it 
is in New York City. The board of electrical control in the city 
of New York, having the burden upon them of justifying their 
existence, have gone so far as to say, as their report which has 
been submitted here by Mr. Harding shows, that the question of 
burying electric wires is simply a mechanical question; and that 
all that is needed is, that conduits shall be put into the ground 
with proper joints through w'hich cables and wires can be drawn. 
That is the most absurd proposition, coming from a body with the 
powers possessed by that board in New York, which could possibly 
be advanced; because it is agreed on all hands, by those com
petent to speak on the subject, that the difficulties are not mechan
ical, mostly or chiefly, as I  think you will see a little later on.

The electric lighting companies of Massachusetts have some
thing like four millions of dollars invested in their business. 
They have invested this amount of capital in good faith, and in 
reliance upon the good faith of the Legislature; they have con
structed their lines in the only way which has been practicable up 
to this time ; and they have demonstrated their right to exist, by 
having passed through the embryotic and formative periods into 
the period where success looks as though it were going to be 
assured ; and, in doing that, they have given the people good ser
vice, at reasonable prices, which are being from time to time 
reduced as the popular demand increases.

Now, the electric lighting interests of this State say to this 
committee, and through you to the Legislature of Massachusetts,
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that, just so sure as you compel us to submit our rights and our 
property to boards constituted in the way this bill contemplates, 
just so sure the State of Massachusetts runs the risk of losing the 
electric light industry; because there is probably not a company 
in the city of Boston to-day, or in any other city of this Common
wealth, which, under intelligent and proper management, would 
be willing to go on with the experiment of supplying people with 
light at present prices, if they were to be forced to put their wires 
underground. To be sure, we are met by the assurance from the 
other side that we shall not be forced to put them underground, if 
it turns out not to be practicable to do so. But we have no assur
ance of that except the statement of the promoters of this bill. 
We do not know what the personnel of the board will be. I t is to 
consist of one electrician, one civil engineer, and one lawyer. I  
venture to say that there are more quacks in the electric field than 
in any and all others put together, if we except, possibly, that of 
medicine. If we give jurisdiction over this matter in Boston to a 
board composed of a lawyer (it may be a good lawyer or a poor 
lawyer, and the poor lawyers outnumber the good ones by a vast 
majority), of a civil engineer (who would be more apt to be a com
petent man than either of the others), and of an electrician, no 
one can foretell what the result upon the electric industries of this 
city will be. That being the doubt and that being the belief 
and the fear which we entertain, we desire to show this committee 
that the proposition to create subway commissions, for the pur
pose, as the language of the bill indicates, of converting the over
head system into an underground system, ought to be entitled, “ A 
Bill to do an Impossibility,” — for it is an impossibility, in the 
present state of the art, to put all wires underground successfully.

And let me say right there, that we by no means shut our eyes 
to the fu ture; we by no means say that next year, or the year 
after, or five years hence, some one may not be able to show us a 
path over which we can travel with safety to the capital invested, 
and without detriment to the service which we are desirous to give 
to the public. But that time has not yet come. Counsel for the 
petitioners, in his argument, seemed forced to admit that the solu
tion of the problem lay in building great subways under the prin
cipal streets in all the cities of the Commonwealth. If he will 
introduce a bill for the purpose of enabling municipalities to build 
great subways in the cities of the Commonwealth, such as they 
have in Paris, our voice would probably not be raised against i t ; 
because that is something which might be desirable from all points 
of view, — subways large enough to carry sewer pipes, water pipes, 
gas mains, electric light wires, and telegraph and telephone wires,
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and to permit the free passage of men .from one end to the other, 
so that the wires can be got at with freedom, for purposes of 
renewal and repairs. But that means enormous expense, — an 
expense so great that no city in the Commonwealth would under
take the construction of such subways, and it would be an impos
sibility for any private company to do so. We are therefore 
limited — as it is admitted in Chicago, admitted in Philadelphia, 
admitted in New York, admitted everywhere — to a scheme of 
putting these wires into conduits or ducts buried in the ground, 
with such insulation of the wires as can be obtained for that purpose.

We have been able up to this time to prosecute the electric 
lighting business in Massachusetts without damage to the people, 
without injury to citizens, without unduly burdening the insurance 
people; and have up to this time given good service, without 
accident and without damage. That is a very broad statement, 
and I  doubt not that some gentlemen of the committee will say, 
mentally, “ Is it possible that counsel asserts that the operations 
of the electric light companies in Massachusetts have not been 
attended with danger to life and property, and that to a very 
great degree ? ” I  answer, with a perfect realization of what I  say, 
Yes. I  say that the electric light companies of this State, even 
those using high-tension arc currents, which measure from two to 
three thousand volts, have done their business with less damage to 
human life and limb and less loss of property than any other im
portant industry in the Commonwealth of Massachusetts. Now, 
that being so, it goes without saying that the burden is upon the 
other side, to show some reason why there should be a change.

I  have been surprised that the counsel for the Citizens’ Associa
tion has been willing to leave this matter where he has, upon a 
mere statement of the general undesirability of having wires in the 
air and through the streets, and his assertion that in other cities 
and places the experiment of putting them underground has been 
tried with success. The burden is upon him ; but he has not sus
tained that burden. Regardless of that fact, however, we assert, 
affirmatively, that the plan proposed is not feasible, and that it 
necessarily involves difficulties and dangers of vastly greater pro
portions than those which now exist. And I  think I shall be able to 
show the committee, through such evidence as I have been able to 
obtain, contrary to the general idea entertained by those uninformed 
upon the subject, that any plan of burying the wires, particularly, 
I  mean, the arc light wires, has not proved feasible anywhere, 
either in this country or in Europe, except in the case of Chicago 
under very peculiar circumstances, which are not and can not be 
duplicated anywhere else. Before I  get through, I will explain, a
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little more in detail, and in a way which will be perfectly easy of 
comprehension, why the city of Chicago stands entirely by itself 
upon this question. Professor Barrett and Mr. Sunny, from whose 
affidavits Mr. Harding read, admit that the problem was solved in 
Chicago in a way which in other places would be not only difficult, 
but impossible.

When I  began to prepare for this hearing, I  undertook to find 
out if there was any literature upon the subject of underground 
wires. I  had heard so many loose statements made in various 
places and at various times as to what had been accomplished 
here, there and elsewhere, that I  thought there must be collected 
somewhere in print statements from competent authorities of what 
had been accomplished in various places heretofore. I wrote to 
Professor Elihu Thomson, the electrician of the Thomson-Houston 
Electric Company, and the inventor of that system ; and, to my 
surprise, he replied that no such literature could be found except 
by consulting the electrical periodicals for a number of years past. 
I therefore attempted to gather, so far as I  could, for the benefit 
of the committee, the experience of' places here and in foreign 
countries upon this subject; and I will endeavor to submit the 
result of my investigations, before I  get through, in such form as 
will convince the committee that what I say is true, — that the talk 
upon the subject of underground cables and underground conduits 
in other places is nothing but loose talk.

An incident happened here only yesterday, which illustrates 
what I  say. I  do not mean to raise any issue of veracity, because 
it might have been, and undoubtedly was, a very honest mistake ; 
but it is an illustration how easily a person may be mistaken. A 
person goes into a subway and asks: “  Are there any electric
light wires here? ” The man of whom he asks the question says, 
“ Y es; ” and he goes away. If  he is asked if there are any arc 
light wires there, he says, “  Yes, ” forgetting to discriminate be
tween an arc wire and an incandescent wire, which are as different 
as any two things of that kind can be. A telegram was sent yes
terday to Mr. De Camp of Philadelphia, who is the manager of 
three or four different companies there, which reads as follows: 
“ Please ask Walker, and wire me, was there an arc wire with the 
other wires running into the city building through the conduit, in 
August, 1887?” This reply came back: “ There was not then, 
nor now. A. J . De Camp. ” And yet it was the most natural 
thing in the world for a gentleman here to say that ‘ ‘ there was an 
arc wire in that subway, because I  asked that question.”

I listened attentively to the counsel for the Citizens’ Associa
tion, yesterday, to find out how he grouped the objections to the
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present system ; and that, of course, is important. If the objec
tions which he makes to the present system are not valid, then 
there is no reason for the adoption of any other system. If I 
understood him, he said that the objections to the present system 
consisted in three elements : First, the unsightliness of the wires ; 
second, danger to life ; third, danger to property.

Now, as to unsightliness, we are ready to make a frank admis
sion. I t does not look well to have wires running through the 
streets, some “ dead” and some alive, upon posts sometimes 
painted and sometimes not painted, some of which are crooked and 
some straight; but I submit that that does not constitute in and of 
itself a reason for underground conduits. If any municipality, 
Boston, Worcester, or any other city, does not like the looks of 
the poles in the streets, does not like the looks of the wires, it is 
the simplest thing in the world for it to remedy the difficulty for 
itself. “  Dead” wires were talked about here yesterday at great 
length. Is there any reason, because the city permits a lot of 
dead wires to be strung upon house-tops or upon poles, which are 
not in use, that all wires should therefore go into a conduit? Not 
at all. I t  is sufficient to say, as to those, Order your municipal 
officer, if you have one for that purpose, and, if not, order the 
proper officer who may do it as incidental to his other work, to see 
to it that those wires come down. Do not give permission for the 
erection of any poles except such as are sightly ; if there are any 
poles not used, order them removed. In  other words, regulate 
your overhead system. I venture to say, that, if the overhead 
system were regulated by the various cities and towns of the Com
monwealth, as it might well be without any further legislation, 
the objections to the present state of things would almost entirely 
disappear. Underground conduits, therefore, are by no means the 
necessary or the reasonable remedy for the unsightliness of the 
wires.

Now, as to danger to persons. I  have no doubt that the mem
bers of this committee who have not inquired into the subject 
would be ready to believe that the number of persons killed by arc 
currents in Boston and Massachusetts is quite large. I procured 
yesterday, from the office of the registrar of births, marriages and 
deaths in Boston, copies of his last two reports, in which he tabu
lates all the accidents which have happened from different causes 
in the years 1886 and 1887. I  beg leave to offer, right here, as 
the best refutation of the idea that these wires are continually 
injuring or killing people, a few figures taken from these reports.

The number of people killed in Boston in 1886 by “ electric 
shock,” as it is termed in the report, was one. How that electric
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shock was given or received does not appear. I  can answer for 
this, that it was not from the arc wires, the high-tension wires, 
the so-called “  dangerous wires,” of the Boston Electric Light 
Company. That shock may have been received in a dozen or 
perhaps a hundred different ways. I  do not know how it was 
received; but the fact stands, that only one person was killed in 
Boston in 1886 by an electric shock of any kind.

Mr. H a r d in g . Was the Boston Electric Light Company in 
existence in 1886 ?

Mr. Bu rd ett . No, sir ; not the Boston Electric Light Company, 
as such, but the companies of which it is now composed were 
in existence. I  make the same statement with reference to all of 
them, so that they are all covered by it.

Then again, in 1887, according to the report, only one person 
was killed by an “ electric shock.” I  will not trouble you with 
any further quotations from the report for 1886, because one year 
is as good as a dozen; but I  would like to call the committee’s 
attention to, and to put upon the record, the figures for 1887 with 
reference to certain other accidents in Boston. One person was 
killed by a runaway horse, one person was killed by coal gas, two 
(I suppose these must have been babies) were killed by soothing 
syrup, one was killed by fire-crackers, four were killed by horse 
cars, thirteen were killed by falling out of windows, eighteen were 
killed by falling down stairs, and ninety-two were killed on rail
roads.

In this same connection I  have looked over the last report of 
the board of railroad commissioners. And these figures are im
portant, it seems to me, to dissipate the idea that this electric 
force is doing damage in the community, either to life or property. 
There is not a single steam railroad in Massachusetts that has as 
many miles of track, counting double tracks, sidings, spurs and 
everything else in as a portion of the mileage, — not a single com
pany has anywhere near as many miles of railroad track as the 
Boston Electric Light Company has of what are called dangerous 
arc wires. The Boston and Albany has the largest mileage, — 
about 750. The Old Colony comes next, with about 740. The 
New York and New England has about 600 ; the Fitchburg nearly 
as much ; the Boston and Maine and Eastern together between 500 
and 600 ; and the others less. The Boston Electric Light Company 
maintains, chiefly on the roofs of the buildings in Boston, between 
800 and 900 miles of high-tension arc wires. A railroad track is 
as innocent and harmless a thing as there is in the world, so long 
as there is nothing on i t ; but these high-tension arc wires have 
upon every fraction of an inch of them the immense power which
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goes to supply tlie lights ; ancl yet they have done no damage com
pared with the railroads to which I have referred. In Massachu
setts last year the railroads killed 244 people, and injured 538. 
Of those killed, 18 were passengers and 226 employees ; of those 
injured, 99 were passengers and 439 employees. No less than 7 
were killed and 147 injured in the act of coupling and uncoupling 
cars alone. Contrasted with these frightful figures, is the fact 
that, in the whole history of electric lighting in the city of Boston, 
there has. never been a person other than those connected with the 
stations and necessarily handling the machinery or the wires who 
has been injured, and but two of these seriously, — and the electric 
lighting business has been in operation in Boston since 1881.

But you may say that it is not a fair comparison to put the 
steam railroads alongside of the electric light companies. Then 
let us take the docile and innocent horse car, and see what it has 
done in the way of injuring and killing people in this Common
wealth. Last year the horse railroads of this State killed 10 
people and injured 217. The West End road alone, which does 
not comprise all the horse railroad lines running into Boston, 
killed 4 people and injured 158. Now, set these figures against 
the figures shown by the registrar of births, marriages and deaths 
in Boston, where it appears that but one person was killed by an 
electric shock, and set them against the other fact, that, by a law 
passed by the Legislature on the 30th of June, 1888, every electric 
light company in this Commonwealth is obliged to report to the 
gas commissioners within twenty-four hours every accident that 
happens ; and up to this time there has not been a single accident 
of any description reported to the gas commissioners resulting 
from electric wires, whereas there have been four cases reported, 
according to my last information, resulting from the use of gas. 
So much for the proposition that these wires are in practice 
dangerous to life.

How is. it with reference to property? I  make the assertion, 
Mr. Chairman and gentlemen, that the insurance companies have 
never paid one dollar of loss for damage caused by the overhead 
wires of the companies which I  represent. By reference to the 
last report of the fire marshal of the city of Boston, which is in 
many respects a very interesting document, I find that electric 
wires of all kinds were responsible for seven-thousandths of the 
fires in that city. I  have had occasion to call the attention of the 
committee on Mercantile Affairs to these facts before, and they 
will therefore be patient with me while I give them to the members 
of this joint committee who have not heard them. Seven-thou
sandths of the fires last year in Boston were caused by electric
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wires,— that is, seven-tenths of one per cent. The total number 
of fires set by electric wires was two.

Carelessness with oil and gas lights and candles, and in the 
management of stoves, furnaces, etc., caused 14 per cent, of the 
fire damage; kerosene caused 9.8 per cent. ; matches caused 9.9 
per cent. ; children and matches, 4.9 per cent. ; rats and matches, 
5.3 per cent. Matches, either alone or with the assistance of 
children and rats, caused 20.1 per cent, of all the fire losses in 
Boston last year, as against seven-tenths of one per cent, caused 
by the alleged dangerous electric wires. And let me interject, 
right here, that every fire that has occurred since this fire mar
shal’s report was made has been caused by indoor wires, which 
have generally been injured by careless use, such as shutting 
blinds upon them continually, and wearing off the insulation, or 
driving nails in so as to connect two branches, and have borne no 
relation whatever to this question of overhead or underground 
wires. There has not beei^ a single fire caused by the overhead 
wires which are complained of here. Overheated boilers, stoves, 
furnaces, etc., caused 9.1 per cent, of the fires. And so I  might 
go on with the figures; but, to come down to something a little 
more analagous to electric wires, take friction of machinery, for 
example ; it caused 1.8 per cent, of the total fires ; spontaneous 
combustion caused 6.1 per cent.

If you will pardon me, I  will give you the comparative figures 
in another way : Oil and gas lights and candles, and carelessness 
with stoves, furnaces, etc., have caused 20 times as much damage 
as all the electric wires in Boston put together; kerosene has 
caused 14 times as much; matches, children and matches, and 
rats and matches, — I  will put them all in together, — have caused 
29 times as m uch; mischievous boys have caused 9 i times as 
much; spontaneous combustion, 84 times as m uch; overheated 
boilers, etc., 13 times as much; sparks from chimneys, etc., 9 
times as much; friction of machinery, twice as much. Now, if 
there is very much left of the allegation that these wires are 
dangerous to life and property, I am not able to discover it.

Although it would seem to be unnecessary, under these circum
stances, permit me now to direct your attention to some of the 
objections to the underground system, so far as electric lighting 
companies are concerned. And, in that connection, although I  am 
not an electrician, and may not be able to express myself with 
technical exactness, I  would like to say a few words as to the 
nature of these currents.

An incandescent lamp and an arc lamp are two very different 
things. We all know that an incandescent lamp is the little one
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which we see in-doors under a glass bulb, and in a vacuum or as 
near a vacuum as can be obtained. The arc light is the great 
globe of light which hangs in the street. The incandescent light 
is produced by what is called a quantity current; that is, a large 
volume of electricity flowing under very slight pressure, which, 
when it leaves the large copper wire which conducts it, and gets 
into the little filament of carbon which gives us the light, meets a 
short substance of relatively high resistance. The effect is to heat 
the filament to a white h ea t; in other words, it becomes incandes
cent. So that the light which we see in an incandescent lamp is 
the white heat of the piece of filament, which is a relatively poor 
conductor for the current, and which becomes incandescent by 
reason of the attempt of the current to force its way through. It 
does not emit any heat outside, for the reason I have already 
stated,— that those lamps have the air pumped out of them, or 
pumped out as nearly as possible, and there is nothing to convey 
the heat of the filament to the glass. I^ou can put your hand upon 
an incandescent lamp at almost any time without feeling much, if 
any, heat.

Now, an arc current is another and quite a different thing. It 
is not the quantity which does the work, but it is the intensity with 
which whatever quantity is used is driven. An illustration of that 
would be a water pipe, or, more clearly than anything else, per
haps, a piece of hose. Whatever the size of your stream, the 
danger of the stream escaping from the hose depends, of course, 
upon the amount of pressure that you put behind it, and the char
acter of the envelope in which you confine it. Take a fire-engine 
hose at a fire ; there is a tremendous pressure behind, forcing the 
water forward through the hose to the nozzle, and through that 
upon the burning building. The water has a constant tendency, 
of course, to burst its bounds, and get through the joints where 
the pieces of hose are put together. So far as I  know, though I 
may be mistaken about it, no hose has yet been manufactured 
which is capable of holding the water without letting it leak at the 
joints, and thus causing more or less damage. No one of you would 
be willing, if you could help it, to allow a piece of hose, no matter 
where or by whom manufactured, to be run through your house 
and over your carpets for the purpose of putting out a fire in the 
next block. That is the condition of an arc light current. It is 
a current flowing with great velocity, under high pressure, through 
a piece of wire.

We all know that the tendency of a pipe to burst depends 
upon the relative pressure inside and outside. If you have as 
much pressure on the outside of the pipe as you have on the
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inside of it, of course there is no tendency to burst. Let me 
apply that to the electric current. Take one of these arc currents 
and put it up in the a ir ; it is practically surrounded by a counter
pressure, because dry air is the best known non-conductor of 
electricity. Scientists have been unable, with all their skill and 
ingenuity, to make a current pass more than a few inches through 
the air. Nature has an engine by which it throws a bolt of light
ning, I  have heard stated, a mile through the a ir ; at any rate, 
thousands of feet. But that is entirely beyond the measurement 
of man, and entirely outside the limits of our knowledge to deal 
with. Scientifically and practically, you cannot get this current 
to pass through dry air but a very few inches. Now, when you 
put that wire on top of a building, or attach it to a pole, you have 
this non-conducting atmosphere all around it. There is no danger 
of its escaping into the air, because the air will not receive it. All 
you have to do under those circumstances is to insulate it where- 
ever it is made fast to a building, a post, or any other structure ; 
and that is generally done by glass, which is the best known non
conductor, next to air.

On the other hand, the earth itself is the best conductor. I t  is 
the natural path of the electric current. Just as soon as you put 
your wire in or near the earth, just so soon you have removed what 
would be equivalent to the outside pressure on a water pipe, and 
you have given it every opportunity to burst its bounds and to 
escape. The “ potential” of the earth, as electricians call it, is 
so low that it is practically adopted as the standard zero. There
fore, when you put your wire into the ground, under any circum
stances, the constant tendency of that current is to burst its bounds 
as it is going through under this high pressure, just as the tendency 
of water is to burst the pipe through which it flows. In either 
case, the current works on the weakest spot until it works its way 
through. The moisture which is incident to burying the wires is 
constantly assisting the electric current to work its way through 
these weak spots.

Bearing these plain rules in mind, you will at once understand 
how much more difficult it is to put a high-tension arc wire under
ground without great danger to life and property than it is to put 
the same wire in the air overhead, or to put a low-tension current 
underground. The fact is, as I  think I  shall be able to show you, 
gentlemen, that the question of insulating these wires so as to con
fine the current to them is as yet an unsolved problem. Just as 
the manufacturers of hose have not been able, as far as I  know, 
to manufacture hose that will resist the pressure of water flowing 
through it with force, just so scientists have not yet been able to
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get an insulation of the wires carrying these high-tension arc cur
rents which will resist the tendency of this force to make its way 
to the earth. But the problem is vastly more difficult of solution 
in the latter than in the former case, largely from the fact that 
nothing but dry air is really a non-conductor of electricity; other- 
so-called non-conductors are such only in a relative and restricted 
sense.

Now, go one step farther. Electricians tell us that the flow of 
electricity depends upon the difference in the potentials at the 
ends of the circuit. That is equivalent to saying that the flow of 
water through a pipe depends upon the difference in elevation of 
the reservoirs. Put a reservoir in this room and lay your pipe 
down to Tremont Street, and of course you will have more press
ure than if you put a pipe between two reservoirs at nearly the 
same level. The earth having no potential, so to speak, if a wire 
under this tremendous pressure is put into it, the effort of the 
current to escape its bounds and go into the earth, by reason of 
this difference of potential, is going on all the time.

Now, then, to come down to the practical part of the matter, 
the question of insulation, as I  say, has not been solved; yet the 
subway commission in New York have had the assurance to put 
into their report, in spite of the protest of Mayor Hewitt, that all 
that they had got to do was to put the wires into conduits in the 
earth, and let the companies using the wires solve the problem of 
insulation for themselves. I  hope I shall be able to produce, 
before we get through, a transcript of the remarks of Mayor 
Hewitt, made at the electric light convention held in New York in 
1888, and also a letter which he wrote to ex-Governor Cornell in 
reference to the alleged danger of underground wires. Mayor 
Hewitt was a member, ex officio, of this commission. He studied 
the problem thoroughly, but finally became so disgusted with the 
whole thing, that for seven months, according to the commis
sioners’ report, he refused to meet with them. He regarded the 
proposition to put all electric wires underground as an absurdity: 
and not only that, but as dangerous to invested capital and to the 
community at large.

I t  is sometimes claimed that the problem of insulation has been 
solved; but this claim comes wholly from those who have under
ground cables for sale. This room may even now be filled with 
cable manufacturers, who will say that they will warrant then- 
cables for three, four or five years ; but they have produced nothing 
as yet which people in the exercise of intelligent care and prudence 
are willing to take, and run their chances with. In order to be 
valuable, any guaranty from a cable manufacturer ought to include,
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not only the cost of the cables themselves, but indemnity also 
against loss of business aud damage by explosions and fires which 
may be caused by their u se ; and such a guaranty, I  venture to 
say, no manufacturer as yet dares to give. Even in Chicago, Mr. 
Sunny, the president of the company, says that his conduits 
have been in operation for about a year, under very peculiar cir
cumstances ; but that whether they will last another year is a 
question which he cannot answer. The moisture which is insepa- 

' rable from the earth is a conductor. I t gives the current a chance 
to escape, and the current will always choose the easiest path for 
itself; or rather, more strictly speaking, it will distribute itself 
amongst the various paths presented for its progress in proportion 
to the amount of resistance which they offer. If it is easier for it 
to go through a moist spot to ground, it will do so, rather than go 
on its course to the point for which it was intended.

The third difficulty is a very serious one indeed, and one which 
was illustrated only yesterday or the day before in the city of New 
York; and that is, the constant and inevitable accumulation of 
gases, and the explosions which result therefrom. The streets of 
Boston are permeated, as everybody knows, through and through, 
saturated, with coal gas, sewer gas and exhalations from the soil, 
and it is impossible to get rid of it. I  think the lowest estimate 
given by gas experts of the amount of leakage is seven per cent, 
of the total output, and it runs from that up to seventeen or eigh
teen per cent. Now, the results of these accumulations of gas are 
two. First, as I  suppose you all know, these conduits involve the 
use of “ man-holes.” Man-holes are great wells sunk at the inter
section of streets, into which the little ducts or pipes intended to 
contain the wires run ; so that men can get into them aud pull the 
wires through the pipes from man-hole to man-hole. These man
holes have very heavy iron covers, which are not only shut down 
but locked down, when the man-holes are not in use by workmen. 
Now, when gas accumulates sufficiently in these man-holes, you 
are bound to have an explosion, entirely aside from the electric 
question. That was the cause of the accident which happened in 
New York only day before yesterday. If, in addition to the accu
mulation of these gases, the moisture or the abrasion of the cable, 
caused by its necessary bending in being wound upon a drum 
and in going down into the man-hole and then in the opposite 
direction through the ducts, permits any part of the electric cur- 

' rent to escape, — whether it be a high-tension current or a low- 
tension current makes no difference, — the gas is ignited instantly, 
and you have an explosion. These explosions, as I  have said, 
may result either from a mere accumulation of gases to an extent
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greater than the man-hole is capable of containing, or from an 
electric spark coming in contact with whatever gases • may be con
tained in them. That is a danger to which you are not exposed 
at all to-day. There is no danger of explosion from an overhead 
wire, because there is nothing to explode. As evidence that this 
is a serious danger, the committee will permit me to refer them to 
the New York papers of yesterday. I  will not stop to read the 
accounts, but will read the headings, which will give a fair idea of 
what took place. I  read first from the “  New York Herald” of 
March 26, 1889: “ Sub-way Cannonading.— Three Loads of 
Paving Stones fired from Man-holes in front of the Fifth Avenue. 
Many shocked, but none hurt. — Accumulated Gas to blame for 
the Accidents. — No Live Wires to set off the Mines.” If there 
had been, nobody knows what would have been the result. Then 
the “  New York World ” of the same date says, “ Off on a voyage 
to Mars.”

Mr. H a r d in g . May I  ask the gentleman a question right there? 
If there were no live wires, there was no electric current, was 
there.

Mr. B u rdett . Certainly not.
Mr. H a r d in g . Then the explosion was not due to electricity at 

all?
Mr. B urdett . I  have already explained that you have two 

sources of danger. First, by the construction of conduits you 
multiply the receptacles into which gas can come and burst its 
bounds ; and, when you have placed wires in those receptacles, the 
electric spark will explode the gas, whatever its volume may be.

Mr. H a r d in g . That was simply an explosion of sewer gas.
Mr. B u rdett . Yes ; but in the subway or conduit constructed 

for the purpose of carrying the wires.
Mr. H a r d in g . I s there any conduit in front of the Fifth Ave

nue Hotel?
Mr. B u rdett . Yes. I t  runs from Fourteenth Street to Thir

ty-fourth Street, through Broadway, and from Broadway down 
Twenty-third Street towards Sixth Avenue. These reports, if 
read carefully, will show that the first explosion was opposite the 
Fifth Avenue Hotel on Twenty-third Street, near the “  New York 
Herald ” up-town office. A second explosion occurred opposite 
the ladies’ entrance to the hotel on Twenty-third Street; and 
almost immediately following was another explosion in the same 
general locality.

Mr. H a r d in g . I  understand the gentleman to say that the 
wires were buried, but that the explosion was not caused by them.

Mr. B u rd ett . No, s i r ; not by the wires. These explosions
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were caused by the accumulation of gases in the man-holes them
selves, which were made for the purpose of containing the electric 
wires.

The heading in the “ W orld” continues : “ A Messenger Boy 
blown Skyward by a Violent Subway Explosion. — A Man-hole 
Cover his Astronaut. — No one has seen him since he shot into 
space.— Three or Four Rapid Explosions tear up the Street in 
front of the Fifth Avenue Hotel. — A Hack overturned, but by a 
Miracle no one was seriously hurt.” The boy, I  believe, has 
since been accounted for.

The “ New York Sun” refers to “ An Upheaval in Broad
way.— A Volcano in the most Crowded Throroughfare in the 
Country.— The Electrical Subways Develop Undreamed-of Energy, 
and Scatter Ponderous Iron Plates and Bolts and Bricks and Cob
blestones among the Promenaders at Broadway and Fifth Avenue. 
— An Unbridled Force under the City’s Streets, whose Power for 
Destruction may be only imagined.— A most Exciting Scene.” 
I t appears, from one of these reports, that one of the engineers of 
the subway commission stated that these accumulations of gases 
were absolutely unavoidable. That is the opinion, I  know, of 
the subway commission in Brooklyn, and of other good authorities. 
These very man-holes, according to these accounts, were opened 
and aired out at nine o’clock in the forenoon, and the explosions 
occurred at ten minutes of twelve o’clock, noon, — a time when 
the street there would be as nearly deserted as at any time in the 
day.

Mr. - ——. Is it not possible that the fact that the man-hole 
was opened may have been the cause of the explosion? You 
know there are many of these gases which never explode until they 
are mixed with a volume of air, and then, when the right pro
portion comes, they are likely to go off at any moment.

Mr. Bu rd ett . That is true. I  should have stated that it is the 
accumulation of these gases mixed with air that causes explosions. 
Of course these man-holes cannot remain covered, because, every 
time a new wire is drawn in, they have got to be opened; and, 
more than that, as far as there has been any experience, it has 
become manifest that they must be ventilated, and in some cases 
fans are maintained for that purpose. In Philadelphia they ven
tilated the conduit by the use of a fan, but had to abandon it, never
theless. While in New York a few weeks ago I  looked into three 
man-holes that were being opened in lower Broadway, and I  found 
that they were not only moist, but that the men in them were 
standing in an accumulation of mud. I  spoke to Professor 
Plympton about it, and he said that if I  had not found mud I
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would probably have found a considerable depth of w ater; and 
moisture, as I  have said, is a bitter foe to the insulation of these 
wires.

Now, running quickly over one or two other objections, let me 
say that there is probably no room for any general subway or con
duit system in the city of Boston. I  have undertaken to get sec
tional maps of the principal streets, to show how full they already 
are ; but, curiously enough, such maps do not exist. The presi
dent of the gas company wrote me yesterday that he had urged 
upon the authorities at city hall the importance of the preparation 
of such maps, but it has not yet been attempted. Every company 
must therefore exploit for its own subway. If we could obtain 
such maps, I  venture to say that it would be seen that Washington 
Street and all our principal streets are practically full, or very 
soon will be, of sewer pipes, water pipes, gas mains, etc.

The question of what is called “ distribution” is the next ob
jection to which I  will refer. I  would like to have the committee 
understand this, because it is a very serious matter. I t may be 
that you can run a cable through a main line of conduit success
fully ; but you have certainly got to tap that circuit somewhere, 
in order to  get your light. I  have had prepared, in a rough sort 
of way, a little map of streets, sidewalks and blocks, to show 
what I mean. (Referring to map.) Here is a street running in 
this direction, another one parallel to it, and two crossings. These 
round spots indicate man-holes. The main conduit would run from 
man-hole to man-hole, through the middle of the street and through 
the side streets ; but, if that were all, it would do you no good, 
because you could get no light from it. You have got to take the 
current off the main circuit, in order to get light in your houses. 
That is the difficulty which arises, and it is a practical one, w'kick 
nobody has yet surmounted. Your cable runs from one man-hole 
to another, but you want to get lights here and there along the 
street and in different parts of the block. You have got to get 
the wires out of the man-hole in order to procure these lights. This 
you can do in one of two ways : You can run them underground 
from the man-hole to the corner of the building, and then run wires 
up the side of the building to the house-tops, and across the house
tops to the points you want to reach with the lights ; or you can 
suspend the wires along the front of the building, and thus take 
them into the building. Those are the only ways. Now, in a 
city like Boston, where the construction is pretty nearly all house
top construction, north of Dover Street, what is there in either of 
those systems of distribution that is preferable to the present over
head system? If, under the present system, we are on top of one
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building, and desire to put lights into the building opposite, we 
simply run the wires straight across that street, out of the reach of 
everybody, where nobody can touch them, and where nobody can be 
injured. If we have got to go into a conduit, we must reach the 
roof of the opposite building by running exposed wires straight 
down the side of one building, then through a conduit in the 
street, and then up the side of the opposite building, thus accom
plishing precisely what would have been done directly under the 
present system. In New York and in other places they have 
attempted to remedy that difficulty by putting a subsidiary conduit 
alongside the main conduit. These three methods constitute all 
there is in the way of suggestions to meet the question of distri
bution. The first is house-top distribution over again, with un
necessary aggravations. The second may be termed house-front 
distribution, which is manifestly more objectionable than the other. 
The third system involves the use of the subsidiary conduit. Now, 
what is this subsidiary conduit ? You have got the main conduit 
running from man-hole to man-hole, carrying the great volume of 
the current, and the subsidiary conduit takes out what portion of 
the current is wanted along the route. What is the result of the 
employment of this method? There must be a subsidiary conduit 
on each side of the main conduit, and you have at once an accu
mulation of structures in the soil. In addition to that, you have 
got to open the street over that subsidiary conduit (which is 
capable of having its top taken off), whenever you want to run a 
line from it into a building. This involves, of course, the digging 
up of the streets wherever it is necessary to make connections 
from the conduits to the lights. The commercial results following 
from that system, even if it were otherwise desirable, would be 
simply ruinous. I  shall submit to you a statement from Mr. 
Lynch, president of the United States Illuminating Company of 
New York, in which he says that his yearly rental for a mile of 
conduits in Sixth Avenue, including the main conduit and the sub
sidiary conduits, would exceed his yearly income from the lights 
on that circuit of a mile by $1,150, saying nothing about the cost 
of his plant, of his power, and of his connections to the lamps. 
They charge in New York (and the price I think is practically the 
same in Chicago) $1,850 per mile per duct per year in tne main 
conduit, and $1,000 per mile per year for each subsidiary conduit; 
making a total of $2,850 per mile per year, as against an income 
of about $1,700, which is the best Mr. Lynch can do in one of the 
busiest parts of New York City.

Now, while I am talking on the subject of distribution, let me 
say a single word about Chicago. In Chicago they have some arc
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lights burning from underground circuits; but they are burning 
under circumstances which are so exceptional that they cannot be 
duplicated, I  will venture to say, anywhere in the country, certainly 
not in Boston or Massachusetts. After the great fire in Chicago 
it was decided to raise the grade of their streets, and they did it 
in this way. They built a wall on the old line of the curbing, and 
ran it up as high as they wanted it to go, and then they paved 
over the space intervening between it and the buildings. The 
result is, that this portion of Chicago is supplied with hollow side
walks in front of what was formerly the first story of the buildings, 
and the wires go through those hollow sidewalks. And they tell 
us that that has solved the problem of distribution ! In Chicago 
the wires go out of the man-hole into the hollow sidewalk, and 
then right around the block without obstruction. The wires are 
in dry air spaces, just as they would be in great subways. They 
are capable of being touched at ail portions of their length, and 
of being repaired at any time. They are not subject to moisture 
or gases ; as I have said, they simply run through dry air spaces. 
Although a portion of that system is underground, it is, as I 
understand it, only that portion running from the man-holes into 
the sidewalks, — so small, comparatively, that it does not count. 
The entire distribution in Chicago, including that portion running 
into the sidewalks, is only seventy-eight miles, as against a ser
vice of eight hundred or nine hundred miles in Boston. The 
currents used in those hollow sidewalks are high-tension currents; 
I do not know how high, but they are high-tension currents. 
These are the currents run by the company of Mr. Sunny, who 
made the affidavit which has been referred to. The city of Chi
cago maintains its own plant, and has wires buried. But the 
current used is one with a potential or electro-motive power of 
only eight hundred or nine hundred volts, obtained by the use of 
a machine which is not considered in this part of the country the 
best, by any means. The commercial use of the Thomson-Hous- 
ton, the Brush, and other standard machines, involves the employ
ment of an electro-motive force of two or three thousand volts. 
The particular type of machine used in Chicago is not in favor in 
this part of the country, as the light produced by it is far inferior 
to that to which we have become accustomed here.

M r .------. If you could run a conduit under the sidewalks in
the city of Boston, would not that amount to the same thing as in 
Chicago ?

Mr. Burdett. We do not find any such sidewalks in this city. 
We do not find, I think, a uniform system of hollow sidewalks in 
any of the cities of this State. I think the spaces under the side-
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walks here are chiefly used as receptacles for coal, etc., and are 
used by store-keepers for storage purposes. There are also solid 
walls between the different cellars ; whereas, in Chicago, the hol
low sidewalks run without obstruction around the entire block. If 
we undertook to run conduits under private sidewalks, we should 
have to buy or rent them, the expense of which would be prohib
itive.

I come now to the question of expense, which is the last ques
tion to which I  shall now refer. That is a question of great 
importance, and one which the Legislature would not be justified 
in overlooking in its considering of this matter. Even if all the 
objections which I  have urged were untenable, I  maintain that the 
adoption of any of these plans of underground conduits would be 
a matter of grievous expense, — such expense as would involve 
either the bankruptcy of the companies, or a very large increase 
in the prices to consumers, or a very great deterioration in the 
character of the service rendered. Therefore, I  say that the mat
ter of expense is something which ought to be considered. The 
Boston Electric Light Company has invested in overhead construc
tion and wiring in Boston, chiefly on the roofs of buildings, over 
half a million of dollars. The actual investment is $538,171.86 
in overhead wires and structures. You can figure for yourselves, 
when I give you some evidence upon this point, as I  shall do, as 
to what would be the result of taking them down and putting the 
wires into underground conduits, even if it were practicable in 
other respects. At the lowest estimate, the expense would be at 
least double the amount of the present investment, and probably 
much more than that. An expense of at least one million dollars 
would be entailed upon the Boston Electric Light Company alone. 
I  say, therefore, that the remedy suggested is vastly worse than 
the difficulties which may now exist. The medicine is a great 
deal worse than the disease. The other side have utterly failed 
to show any real danger to life, limb or property, involved in the 
continuance of the present system. We have shown, on the other 
hand, that no such danger exists, and have pointed out some of 
the difficulties and objections which exist to any change. I say 
again, that all we need to do with these overhead wires is to regu
late them. We do not need a revolution for the purpose of 
straightening wires or making them go at right angles instead of 
zig-zag, or for the purpose of painting the posts one color instead 
of another, or for the purpose of taking dead wires down and 
leaving only those which are capable of commercial service

In conclusion, let me say, gentlemen, that the electric industries, 
particularly the electric light industries, of this State, have hereto-
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fore looked to the Legislature with some confidence, that, in pass
ing through their embryotic state and their state of development, 
their interests would be properly recognized and protected. I 
think, when you come to consider the facts and not the loose state
ments which are made in various quarters upon this subject, you 
will acknowledge that the time has not yet come when you ought 
to begin a course of restrictive legislation which will be sure to 
result in disaster. Massachusetts, it is said, ought to lead ; and I 
agree, — but only when it is right. I  think that we shall be able 
to show you, that, so far as this underground scheme is concerned, 
it has up to this time not only not been demonstrated to be a suc
cess, but has resulted in failure wherever tried. The result, 
therefore, of any hostile or radical legislation upon this subject, 
would be to cripple an important industry beyond repair.

M r. L eary . I n  how m any  cities have th ey  tr ied  th is w here it 
h as  been  a fa ilu re ?

Mr. B urdett. They have tried it in Philadelphia, and it has 
been a failure; they have tried it in Detroit, and it has been a 
failure. They have never tried it in New York to any extent, 
except to a very limited extent, within a very few weeks, to which 
I  will call the attention of the committee later. They have never 
undertaken to try it in Brooklyn, where they have a commission; 
and they have in foreign cities, such as Hamburg, and one or two 
others I  might name, tried it and abandoned it. That is all I  can 
recall at this moment.

Mr. M orison. How is it in Paris?
Mr. B urdett. A s to Paris, there is a very great misapprehen

sion. Paris has these great subways which I have spoken about, 
and a picture of which I  have and am familiar with. But the arc 
light wires are not in those subways, and in Paris to-day they have 
no arc light wires whatever, except what are run either over the 
house-tops or on poles; and the idea that Paris is full of under
ground arc light wires is as fallacious as anything can be. In 
London they have no arc light wires laid underground.

M r. M orison. Do they have them at all?
Mr. B urdett. They have hardly any there, very few indeed 

in Loudon. In Paris they have a “  block system ;” that is to 
say, they will put a dynamo in a block somewhere, and they will 
run all the wires on the house-tops, and distribute them in the 
block, without crossing the streets.

M r. M orison. What was the Jabloclikoff candle?
Mr B urdett. That was an arc light, I  think. They had those 

on the streets, and took them off. I  had always supposed until 
lately they had those wires in the subways in Paris, and had taken
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them out at different times ; but, according to information I  hare 
now, they were never in the subways at all. Professor Plympton 
told me he once asked an electrician, when they were going through 
the subways in Paris, where the arc light wires were, and was told 
they were not there, and were never intended to be put there.

Mr. Collison. Is there any objection to an arc light wire 
going in a subway ?

Mr. Burdett. Such as they have in Paris ?
Mr. Collison. Yes.
Mr. B urdett. I  think there would be objections, but I  think 

they could probably be overcome. There would be an accumulation 
of gases and moisture to a certain extent, but not to a great extent.

Mr. Collison. Isn’t there in the city of Philadelphia such a 
subway ?

Mr. B urdett. A short one.
Mr. Collison. Isn’t Girard College lighted in that way?
Mr. B urdett. I  can’t say. There is a small subway there, 

but there is no arc light wire in the subway, I think.
Mr. Collison. I  would like to ask you about that telegram 

which you have read. Do you know, Mr. Burdett, that just about 
a year ago the committee on Mercantile Affairs were pointed out 
arc light wires running from the city hall building into the Broad 
Street conduit?

Mr. B urdett. N o, sir. Let me be understood about that. I 
don’t know anything about what the committee on Mercantile 
Affairs saw ; but, if they thought they saw arc light wires, they 
were mistaken, I think.

Mr. Collison. If they were told so, they were misled?
Mr. B urdett. All I  know is w hat I have told  you.
Mr. Collison. I  noticed the telegram says, “  August, 1887 ; ” 

I am now speaking about April or May, 1888.
Mr. B urdett. I don’t know anything about it, I  tell you; I 

don’t know whether they were there or not. I t  is entirely imma
terial whether they were or not.

Mr. Collison. I don’t  know the particular bearing of it, but 
when you read that telegram it occurred to me that just about a 
year ago the committee on Mercantile Affairs were in Philadelphia 
and in the city building, and were taken out and shown these arc 
light wires, which were lying at just that time in a pool of water. 
I  think Senator Cook and Mr. Atwood were there at the time.

Mr. B urdett. If that is true, this telegram has no reference to 
it, for it refers to August, 1887 ; and, without knowing anything 
about the facts, I understood that was the time.

Mr. H arding . Doesn’t it say then or since ?
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Mr. B urdett. The telegram says there was not then nor now. 
I have said very distinctly, that, if anybody comes in here and 
offers to build a subway which will be practically a duplication of 
the Parisian subways, we shall be very glad to go into them.

Mr. Collison. I  should like to ask you, in connection with the 
Girard College subway, whether you know that within eighteen 
inches of the electric light wires was a telephone wire ?

Mr. B urdett. No. I  have already said— and I  don’t think 
I  can add anything to it — that I  don’t know anything about it. 
When a man knows nothing, he cannot elaborate on that, I think.

Mr. Collison. That is a subway, and not a conduit?
Mr. B urdett. That is a subway, and not a conduit; that is the 

distinction I have been making.
Mr. H arding . I desire to ask a few questions, either of Mr. 

Burdett or of his witnesses, if he is going to have some; but I do 
not wish to interrupt the presentation of his case.

The Chairm an . I  think you may proceed now, Mr. Harding.
Mr. H arding . I s it the position of your company, Mr. Bur

dett, that your wires cannot go underground ?
Mr. B urdett. In conduits?
Mr. H arding . In conduits.
Mr. B urdett. Yes.
Mr. H arding . You resolutely oppose, then, all attempted put

ting of your wires underground, do you?
Mr. B urdett. Yes.
Mr. H arding . Y ou say it is an electrical impossibility?
Mr. B urdett. We say that, in the present state of the art, it 

is an electrical, a mechanical and a commercial impossibility. 
What it may be nest year, or the year after, or five years hence, 
we do not pretend to say, because we cannot read the future.

M r. H arding . W ill you explain  what you mean by saying it is 
an electrical im possibility ?

Mr. B urdett. I  refer chiefly to the question of insulation.
Mr. H arding . Which is mechanical, simply.
Mr. B urdett. Mechanical and electrical; there is no differ

ence practically.
Mr. H arding . If you can get a proper insulation of the wires, 

is there any electrical difficult}^ any principle which prevents the 
high-arc current from going underground with perfect success, if 
the insulation is perfect?

Mr. B urdett. Just as well as overhead?
Mr. H arding . Yes.
Mr. B urdett. Well, when you say “ if the insulation is per

fect,” that involves a good deal; for it means insulation that won’t
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crack or chip, and will be entirely indifferent to being wound on a 
big wheel, and then bent down into the man-hole of a conduit, 
and run at right angles through the conduit, and then pulled 
through into the nest man - hole and up into the street. I 
think, if you could make it to stand all that, and make it so the 
insulation would be perfect, just as perfect as — well, perfect is 
enough.

Mr. H arding . If  your insulation is perfect, there is no diffi
culty, is there, whatever?

Mr. B urdett. I  don’t know of any now.
Mr. H arding . Then it is merely a question, — as I read from 

the report of the New York commission yesterday or this morning, 
— it is merely a question of securing a perfect insulation ?

Mr. B urdett. Oh, no ; it is not, cither.
Mr. H arding . I s there any other difficulty than that?
Mr. B urdett. Yes.
Mr. H arding . Any other practical difficulty ?
Mr. Burdett. I t  is involved to a certain extent in what you 

say, — the question of joints.
Mr. H arding . T hat is a m atter of insulation.
Mr. B urdett. N o, I  am talking about joints in the conduits. 

They have not been able, so far, to get joints that the moisture 
won’t go through.

Mr. H arding . That is, after all, a matter of insulation, then?
Mr. B urdett. If you have insulation which moisture won’t 

affect, and which is entirely indifferent to poor joints, that is a 
matter of insulation, to be sure.

Mr. H arding . The trouble with the joints is , that they let 
moisture in, and that affects your insulation.

Mr. B urdett. Moisture and gases ; yes.
Mr. H arding . I t  is all, then, a question of insulation?
Mr. B urdett. In that sense, yes.
Mr. H arding . Therefore, if a conduit can be devised which 

will be so tight, so water-proof or so moisture-proof that no moist
ure can get into it to affect your insulation, weaken it or disturb it 
in any way, that obviates the difficulty in the conduits, and over
comes the scientific mechanical difficulties in the conduits ?

Mr. B urdett. I t  overcomes that part of the difficulty ; yes.
Mr. H arding . What is there left?
Mr. B urdett. There is a question of expense.
Mr. H arding . Ah, a question of expense. Then we come 

down, don’t we, to that as the only other difficulty in the way of 
your companies : First, the difficulty of getting proper insulation 
in your conduits ; and, second, the added expense in making it?
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Mi. B crdett. I don’t know that there is anything more, the 
way you put it, if you include mechanical difficulties as well.

Mr. H arding . What I wanted to bring out was this fac t: that 
there is no electrical scientific difficulty in the way, but that it is 
merely a mechanical difficulty, resulting from the defects in the 
present state of the art, either of the conduits or of the insula
tion.

Mr. Burdett. Well, if you mean to ask if we could overcome 
all these difficulties of the escape of the current, whether or not 
we could run the current through the wire, why, of course we 
could ; there is no doubt about that.

Mr. H arding . None of your wires are to-day underground, are 
they?

Mr. B urdett. No, not that I know anything about.
Mr. H arding . Have you ever made any attempt to put them 

underground ?
Mr. B urdett. I can’t answer th a t; I  don’t know.
Mr. H arding . D o you know of any attempt ?
Mr. B urdett. N o, I don’t know of any attempt.
Mr. H arding . D o you know of any attempt made by any of 

the companies now consolidated in the Boston Electric Light 
Company ?

Mr. B urdett. I don’t know of any ; but they may have been 
made, for all that.

Mr. H arding . And wires have been run by these companies 
how many years in Boston ?

Mr. B urdett. The Brush Company began in 1881, I  think, 
and that is part of the Boston Company now.

Mr. H arding . So that, from 1881, or about that time, your 
wires have been run overhead, and no attempt has been made to 
put them underground, so far as you know?

Mr. B urdett. I  would like to answer that in the same way a 
man did in the convention in Chicago. He said if he and seven 
other men had done their best to overcome a difficulty, he thought 
that the ninth man that undertook to do that same thing under 
exactly the same conditions would be a born fool; and that is just 
what we think about it. This has been tried all over this country 
and all over Europe, and without in a single case resulting in suc
cess ; and we don’t think it is incumbent on us to go to work and 
waste money in that way. If we did, we would have to raise it 
from our consumers. In our contracts with consumers it is pro
vided that the price shall not be increased during the time the 
lights are furnished, unless, through legislative action or other
wise, the company is compelled to put its wires underground. It
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is perfectly understood that that would necessarily increase the 
expense to the consumers.

Mr. A twood. D o I  understand you to say it is an electrical 
impossibility to bury your wires, — not a mechanical impossibility, 
but an electrical?

Mr. B urdett. The two are so mixed that it is impossible, in 
the present state of the art, so to insulate the wires and to construct 
the conduits, as to be able to do the service with any degree of 
efficiency whatever. Whether in the future some insulation will 
be discovered which will overcome the mechanical difficulties, is 
something which I  cannot say.

[Adjourned to 10 a .si., Thursday, March 28, 1889.]



98 APPENDIX.

THIRD HEARING.

Boston, March 28, 1889.
The committee met at 10.30, Senator Crosby presiding.
The Chairm an. I  understand that Mr. Burdett had finished his 

statement at the time of the adjournment yesterday, and possibly 
there may be some gentleman who desired to ask him some ques
tions. Mr. Harding?

Mr. H arding . I would like to ask a few more questions. I 
was asking you, Mr. Burdett, about the attempt that had been 
made by your company to put wires underground, and I under
stood you to say that no attempt had been made since the company 
first began to maintain wires in Boston.

Mr. B urdett. So far as I know.
Mr. H arding . Y ou stated, Mr. Burdett, in the course of your 

opening, that your company now has about $1,050,000 invested in 
overhead wires ; did I understand you rightly ?

Mr. B urdett. No, sir ; $550,000.
Mr. H arding . Has the amount invested, $550,000, as you 

state, in overhead wires, been constantly increasing of late years?
Mr. B urdett. Of course it is being increased all the time, as 

the construction is being extended. The lines of the company 
run, for example, in a southerly direction as far as Field’s Corner. 
If the city should order a light put up at Newton Lower Mills, 
there would have to be wire strung from Field's Corner out to 
Newton Lower Mills, and back ; and, as that sort of thing is going 
on all the time, there is, of course, new construction.

Mr. H arding. So that, the longer the overhead system is 
maintained, the greater, of course, will be the value of your plant 
overhead.

Mr. B urdett. Of course.
Mr. H arding . Is it not a fact, Mr. Burdett, that your com

pany has to pay a considerable sum now for roof privileges in 
Boston ?

Mr. B urdett. No, sir. We have to pay very large sums for 
keeping roofs in repair, but comparatively small sums for roof 
rentals or roof privileges.
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Mr. H arding . Perhaps I  did not use the right expression ; hut 
you have to pay very large sums of money for the right to put 
your wires upon the roofs, coupled'with the obligation to repair 
those roofs?

Mr. B urdett. The two things should not be coupled together, 
because they have no reasonable relation to each other. The 
amount paid for roof rentals is insignificant; the amount paid for 
roof repairs is very large, —

Mr. H arding . And to whom are those repairs paid, — to the 
roof owners?

Mr. B urdett. Wait a moment. — The ordinary owner of a 
building being very glad, apparently, to get an agreement from 
a responsible company to keep his roof in repair, no matter how 
the damage arises, without undertaking to exact anything in the 
way of a rental for the roof.

Mr. H arding . The result of it is, however, if I  understand 
you, that your company does pay a large amount of money every 
year for the privilege of putting wires upon private roofs, with the 
obligation of keeping those roofs in repair.

Mr. B urdett. You can put it in any form you please ; I  have 
stated it exactly as it is, so far as I  know.

Mr. H arding . I  don’t want to misunderstand you; I think 
that is a fair statement of it, however.

Mr. B urdett. H ow large an amount that is, I  cannot say. I  
have already explained to one of the committee sitting here, that, 
by reason of the fact that the men who are employed in repairing 
roofs, when the roofs need repairing, are at other times employed 
in other ways ; and although the company keeps two or three 
expert roofers and several carpenters, whose time is all taken up, 
as I understand, when the necessity of repairs is upon them, — 
at other times they are not employed in that way, and the com
pany does not deem it practicable to keep a separate account. 
It goes into the general expense and labor account, and therefore 
it can only be stated approximately what the cost of it is. I t is 
considerable, however, at tim es; and at other times, in good 
weather, it is very small.

Mr. H arding . I  believe your company, Mr. Burdett, charges 
more, does it not, for the lights furnished the city of Boston, 
than is charged by any other company in the State for similar 
lights ?

Mr. B urdett. I  am not certain of th a t; no, sir. I t  may be 
true.

Mr. H arding . D o you know of any city that pays more ?
Mr. B urdett. I  know nothing about the prices outside of
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Massachusetts. I thiuk they charge more for commercial lights in 
Boston than is charged in any other city in Massachusetts, and for 
reasons which are fully understood, hut which it is not perhaps 
necessary to go into here.

Mr. H arding . Isn’t one of the reasons the fact that you have 
to pay a considerable sum for your overhead system ?

Mr. B ukdett. Unquestionably.
Mr. H arding . And that sum you have to pay in this city is in 

excess of the expense of electric light companies in other cities, 
isn’t it ?

Mr. B urdett. In other cities where they have pole rights 
through the streets, — a right to encumber the streets lengthwise 
with the wires.

Mr. H arding . Therefore, if the wires were to go undergound in 
Boston, you would save not only the expense that other companies 
would save in other cities, but you would also save the expense 
which you now have to pay for roof privileges and for repairing 
roofs ?

Mr. B urdett. Undoubtedly. But let me state that the best 
information we have as to the difference in cost between overhead 
and underground construction is furnished by Mr. Sunny, president 
of the Arc Light Company in Chicago, who is using underground 
wires himself, and who says that the expense of underground con
struction exceeds the expense of overhead construction eight times. 
I  presume that would apply to ordinary pole construction ; and it 
would not be fair to say that underground construction in Boston 
would cost eight times what the overhead construction would cost. 
But, if it cost four times what the overhead construction has cost, 
it would be two million dollars, which is double the capital of the 
company at present; and, if it cost twice as much, it would be a 
million dollars, which is equal to the capital of the company at the 
present time. So, while you save in one way, the loss in the other 
would be quite out of proportion.

Mr. H arding . N ow, to come back to my question, Mr. Bur
dett If in other cities arc light wires can be placed underground, 
is there any difficulty you know of, arising from the soil or the 
condition of things in Boston, why the wires could not go under
ground here as well as elsewhere ?

Mr. B urdett. I am not enough of an expert —
Mr. H arding . D o you know of anything ?
Mr. B urdett. I  will answer the question, if you will give me 

a chance. I  am not enough of an expert to answer the question 
intelligently. I don’t think my opinion is good for anything; but 
I have heard it said, that, by reason of Boston being so near tide
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water, and the majority of the city lying so low, difficulties would 
be present in the way of the building even of subways, which do 
not exist in cities where they are now in use. But you might as 
well ask me a question upon any other scientific subject I don’t 
know anything about. I t is not worth while to encumber the 
records or tire the committee with my views on that subject.

Mr. H arding . If your wires could go underground and work 
well in Boston, you would be saved this extra expense, which 
your company is subject to in Boston, for roof rights and repairs.

Mr. B urdett. I  suppose it hardly requires my evidence to 
show, that, if the wires were entirely underground, we should not 
pay anything for roof privileges.

Mr. H arding . I  want to bring this fact out very clearly: that 
other companies in other cities are not subject to this expense for 
roof privileges which you have to pay here; and that is one of the 
reasons why your company charges considerably more for lights 
in Boston than is charged elsewhere.

Mr. B urdett. I  cannot answer for other cities, except so far 
as I know. So far as I know, there is in no other city so exten
sive and so general a house-top system as in Boston. It certainly 
is not so in New York, as anybody can see by going there ; and I 
presume it is not so in the cities in this Commonwealth.

Mr. H arding . In the statement you made yesterday, Mr. 
Burdett, about the fires caused by your wires, do you think you 
covered the whole objection of the underwriters to electric wires? 
Isn’t it a very serious objection that your poles are so placed upon 
the streets, and cables and wires suspended upon those poles in 
such a way, that the firemen cannot get at the buildings in which 
fires are started from other causes ?

Mr. B urdett. I t may be so, but I  never have heard it stated. 
There are two insurance gentlemen here who can answer for them
selves on that point.

Mr. H arding . If there is go ing  to  be testim ony upon that 
point, I w ill w ait until it is offered.

Mr. B urdett. Our wires in Boston, as I  have already stated 
several times, are in positions which, as matter of fact, interfere 
with the firemen very little, if at all. And, if they do interfere 
with them, the remedy is not to put them underground, but, 
through the municipal authorities, if necessary, to regulate the 
character of the structures upon which the wires are run. If all 
the wires, for instance, were to be elevated at least seven feet 
above the roofs, there would be very small chance of the firemen 
ever coming in contact with them ; and our wires, I  believe, 
ordinarily run above the heads of the firemen.



102 APPENDIX.

Mr. H arding . At present there is no municipal control.
Mr. B urdett. They do not seem to exercise it , if they have 

it. Mayor O’Brien, I remember, recommended it to the city 
council strongly, and he recommended it because the insurance 
people had in some way suggested it. The agitation seems to be 
on foot, but what will come of it I  don’t know.

Mr. H arding . Did I  understand you to say yesterday that all 
the underground wires in Chicago are run under the sidewalks ?

Mr. B urdett. No, sir.
Mr. H arding . What proportion are, do you understand ?
Mr. B urdett. I can only answer from what Mr. Sunny said in 

the Chicago convention, that his underground service consisted of 
about seventy-eight miles, forty of which were in conduits, and 
thirty-eight of which he estimated were in the hollow sidewalks.

Mr. H arding . I understood you yesterday to say that a very 
large proportion of them were under the sidewalks, and not under 
the streets.

Mr. B urdett. I  don’t know what the proportion i s ; but the 
municipal service which Professor Barrett has charge of, and which 
is, according to my information, conducted underground, has a 
current of only eight or nine hundred voltage, or, familiarly speak
ing, strain or pressure ; and that arises from the fact he uses one 
particular type of dynamo, which gives a comparatively small and 
feeble light, and which is not in use in the East, where we are 
accustomed to much better lights.

Mr. H arding . Also, from the fact they do not undertake to 
run as many lights on one circuit, — isn’t that another way of 
stating it ?

Mr. B urdett. N o, I think not. I think those are thirty-volt 
lamps, so called ; that is, each having a resistance of thirty volts, 
and there would be thirty lights on a circuit, making a circuit of 
nine hundred voltage. And, with reference to that point, — I see 
what you mean,— I can say a word, and 1 would like to right 
here. If you reduce the number of your lamps in a circuit, — and 
this a very important thing to be borne in mind,— you increase in 
exact proportion the amount of the wire required. That is to say, 
if you have fifty lights each of forty volts, you have two thousand 
volts on the circuit; and, if you reduce the number of lights to 
twenty-five, you reduce your voltage, but you double your wire. 
One circuit of wire in practice is only capable of maintaining fifty 
or sixty lights, and the wire must run out through each one of 
these lamps, and back. Now, if you reduce the circuit to twenty- 
five lights, you have to just double the amount of wire required 
to do it with. And if you should in Boston, for example, under-
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take to limit the number of lights run on a circuit to one-half of 
its present capacity, I  suppose, roughly speaking, the overhead 
wires, or the wires wherever they might be, would be doubled in 
extent. I  may be wrong about that, because I  am not setting 
myself up as an electrician.

Mr. H arding . Your company would not, I  suppose, from what 
you say, object to having some proper method of supervision of 
overhead wires, would it?

Mr. Burdett. N o, sir ; we have never objected to it.
Mr. H arding . You would be very glad to have some person or 

commission authorized to remove dead wires, wouldn’t you?
Mr. B urdett. N o, s ir ; no commission such as you talked 

about in this bill, composed of a lawyer, an electrician and a civil 
engineer. 1 don’t tkink*it would require the combined capacity of 
three such gentlemen to remove dead wires.

Mr. H arding . But you would be glad to have the dead wires 
taken down, wouldn’t you?

Mr. B urdett. I don’t express any opinion upon that. I  have 
not consulted my clients enough to answer. I  only say this, and 
say it advisedly, that we make no objection to any proper super
vision of overhead wires.

Mr. Collison. You said yesterday, if I  recollect, that the sur
roundings in Chicago made arc lighting underground peculiar, and 
that the conditions there made that system successful; and you 
referred to the hollow sidewalks. I  would like to ask you if Mr. 
Sunny does not say that the objections from moisture and other 
causes under the sidewalk are as great as in an underground 
conduit ?

Mr. B urdett. N o, sir ; I have never seen that statement.
Mr. Collison. Will you permit me to read you this ?
Mr. B urdett. Will you permit me to answer your question ?
Mr. Collison. Yes.
Mr. Burdett. I have seen one statement from Mr. Sunny, ac

cording to my best recollection now, in which he says that to a 
degree they have encountered the difficulties of moisture in their 
hollow sidewalks. That is the only statement I have ever seen 
from him in regard to the matter. He may have made others, for 
all I know.

Mr. Collison. Did you ever read this statement by Mr. Sunny, 
Mr. Burdett? “  In many cases, however, the circuits under the 
sidewalks are exposed to moisture and mechanical injuries to fully 
as great an extent, and have been the cause of as much trouble 
and expense in maintenance, as cables in underground conduits.”

Mr. B urdett. I s that in the affidavit w hich was filed in the suit
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of the United States Illuminating Company vs. The Board of 
Electrical Control for the city of New York?

Mr. Collison. Yes.
Mr. B urdett. I  have read that affidavit, and that is what I 

probably had in mind when I  answered you before. '
Mr. Collison. Y ou spoke, I believe, of the expense of chang

ing from the overhead to the underground system ?
Mr. B uedett. I don’t think I  gave any figures.
Mr. Collison. Mr. Sunny’s figures, I  think you gave.
Mr. B uedett. I  may have ; yes, sir.
Mr. Collison. Did you ever read this statement made in Mr. 

Sunny’s affidavit? “ My experience, after nine or ten months in 
handling high-tension electric light currents through underground 
conductors, would indicate that it is possible to furnish electric 
light service by this method, both from a commercial and scien
tific stand-point.”

Mr. B uedett. I have read that, but that has no relation what
ever to the question you asked me as to the expense of changing 
from one to the other. If you go into those hollow sidewalks, as 
they did in the first instance, you don’t have the item of change 
at all.

Mr. Collison. Now, I  will ask you this : Doesn’t Mr. Sunny 
say that only forty per cent, of the underground work there is in 
these hollow sidewalks?

Mr. B uedett. I  don’t know whether he does or n o t; I don’t 
think I have seen the statement.

Mr. Collison. In this same affidavit.
Mr. Buedett. I t  may be there. I  have read the affidavit, but 

I paid but little attention to it.
Mr. M orison. Y ou say you represent two companies here?
Mr. B uedett. Yes.
Mr. M orison. Will you please tell me who the president and 

treasurer of both those companies are ?
Mr. B uedett. The president of the Boston Electric Light 

Company is Mr. Frederick A. Gilbert, and the treasurer is Mr. 
Samuel S. S ias; the president of the Citizens’ Electric Light 
Company of East Boston is Mr. Charles A. Snow, and nominally 
I am the treasurer of that corporation.

Mr. M orison. H ow many directors are there in the Citizens’ ?
Mr. B urdett. Three.
Mr. M orison. Who are the directors ?
Mr. B urdett. Mr. Snow and Mr. Benjamin W. Cutler and 

myself.
Mr. M orison. And of the other one?
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Mr. B uhdett. The directors of the Boston Electric Light 
Company, besides Mr. Gilbert and Mr. Sias, are Mr. Isaac Fenno, 
Mr. William Butterfield, Mr. Dexter N. Richards, Mr. E. M. 
Maltby, Mr. Hugh O’Brien, Mr. James English, and Mr. Henry 
Hyde of Springfield. And I would like to say, Mr. Morison, 
with reference to the Citizens’ Electric Light Company, that that 
is operated by the Boston Electric Light Company, under a 999 
years’ lease. The organization of the Citizens’ Company is kept 
up, and it pays its own obligations, and has its own customers, 
but its business is done under this lease; and, while I am treas
urer, my duties consist entirely in receiving and disbursing divi
dends. I  took it as a nominal matter, but they have never seen 
fit to make any change. I t pays a little six per cent, dividend, at 
that rate, once a quarter; that is one and one-quarter per cent, 
quarterly, six per cent, per annum.

Now, if I  have ceased to be an expert, I should like to return 
to my own profession. I should be glad, hOwrever, to answer any 
further questions, if I  am able to. I  would like to submit several 
affidavits and communications from different persons, to show, if 
I can, the actual state of the field at this time. And first I  will 
offer an affidavit of Mr. Ernst Thurnauer, which I  will now read.

COMMONWEALTH OF MASSACHUSETTS. 

General Court. •

I n J oint Committee on Mercantile Affairs  and on C it ie s .

In the matter of the petition of the president and secretary of the 
Citizens’ Association of Boston, for the establishment of boards 
of commissioners of electrical subways in the cities of the Com
monwealth.

Affidavit of E rnst Thurnauer , given on the twentieth day of March, 
1889 , in answer to questions of E. W. Burdett, Esq.

Q. What is your name, age, residence and business ?
A. Ernst Thurnauer; 28 years old; residence, Hamburgh, Germany j 

business, chief engineer of the Thomson-Houston International Electric 
Company.

Q. In what field are you employed as the chief engineer of the com
pany referred to ?

A. Over the whole of continental Europe.
Q. How long have you been engaged in engineering work for the 

Thomson-Houston Company in Europe ?
A. Three years and a half.
Q What experience have you had in the study and application of
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electrical science, prior to becoming the engineer of the Thomson- 
Houston Company ?

A. I studied mechanical and electrical engineering at the Technic 
High School at Munich, Bavaria. I was connected with the work at the 
Vienna Exhibition in 1883. In 18831 came over to this country, and was 
connected for a short time with Bergmann & Co., manufacturers of 
electrical supplies in New York. I became connected with the Thom- 
son-Houston Company in April, 1885, and then went through their 
regular expert course of training, and did some construction work for 
them in this country.

Q. In the prosecution of your business, have you made any exami
nation of the underground system of electric wiring in Paris, Berlin, 
Vienna and other large cities in Europe P

A. Yes; in Paris, Berlin and Vienna, and also, among others, in 
Turin, Tours, Lyons, Copenhagen and Hamburg.

Q. Will you please state briefly when and what examination you 
made in the different places referred to, and what systems, if any, are in 
use for underground arc light wires ?

A. In most of the cities, high-tension arc light currents are not used 
at all.

In Paris there are large subways under the streets, permitting free 
access of men from end to end, and containing sewers, drains, telephone 
and telegraph wires, but no electric lighting wires. There is no high- 
tension public electric lighting done in Paris at present. There are in 
existence three or four “ block ” central stations, which run their wires 
over the house-tops. There are some larger high-tension Thomson- 
Ilouston plants extending over one or two blocks, but all construction is 
overhead. «

In Berlin, most of the telephone and telegraph wires are underground. 
Low-tension electric light circuits are underground as well. The arc 
lighting in Berlin is quite extensive, but no currents of a higher poten
tial than seven hundred volts are used. The cables are iron armoured 
cables, laid in the ground without any conduits whatever. The city of 
Berlin undertook to obtain the best possible electric lighting plant, prac
tically without regard to the cost of installation or maintenance, the costs 
of the lamp-posts alone being in American money about three hundred 
dollars each. This plant has only been in operation since last August, 
or about that time.

In Vienna there are a few small “ block ” stations, the highest ten
sion used being six hundred volts, the current being generated from 
Crompton dynamos to accumulator stations, the latter being about five 
hundred yards distant from the generating station. It has been in 
operation for the last six months or so. No high-tension arc circuits 
are in use.

In Turin, part of the arc circuits are underground. The tension used 
is fifteen hundred, seventeen hundred and two thousand volts. Ihe 
underground part of the circuit is giving continuous trouble. It has 
been in operation in Turin for about a year and a half. They hat e 
trouble right along; and, according to my information, they have hardl)
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had a day when there has not been more or less trouble with the under
ground circuits.

Tours has an underground incandescent system, the cables of which 
are laid in pottery on wooden bridges, and are working fairly success
fully. No high-tension arc currents are used.

In Lyons there are no high-tension currents used.
In Hamburg there are two central stations using low-tension currents, 

and a small central station using currents of seven hundred and fifty 
volts tension for arc lighting. Notwithstanding the fact that the Ham
burg authorities are very particular about not allowing any electric 
light circuits overhead, they have found it necessary to run their own 
arc circuits overhead. The city has been trying to do it underground, 
but has not been successful.

In Copenhagen, a larg'e amount of cable is used for telephone and 
telegraph purposes, which is simply buried, without any conduit; but 
there are no underground are light circuits.

My examinations in Berlin, Paris and Turin have been within a year, 
and some within six months and less. In the other cases they extend 
over the period of my connection with the Thomson-Houston Company 
in Europe.

Q. From your experience, and with the information that you have ob
tained as to the underground arc circuits in Europe, are you prepared to 
say whether, in your opinion, the general burying of high-tension arc 
light wires would be practicable in cities like Boston and the other cities 
of Massachusetts ?

A. I do not think that arc circuits generally, and especially not arc 
circuits for commercial use, where expense is an item at all, can be 
buried successfully in Boston or any of the other New England cities or 
towns I am acquainted with. Where it has been done in Europe, even 
on a small scale, it has been attended with enormous expense, which 
would be practically prohibitive here, from a commercial stand-point. 
I am personally anxious to see the time come when all wires can be 
buried; but I believe, as matters stand at present, it cannot be done 
successfully, — at any rate, not, as I have stated before, where expense 
comes into the consideration at all.

(Signed) Ernst T hurnader.

Subscribed in my presence, and sworn to before me, this twenty- 
second day of March, A.D. 1889, at the city of New York, in the county 
and State of New York.

Witness my hand and official seal.
(Signed) W illiam II Clarkson,

Notary Public for New York Co., N. Y.
(Seal)

Now, upon the same general subject of what has been done in 
other places, I desire to submit a statement by Professor Plympton, 
president of the Brooklyn Board of Commissioners of Electrical
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Subways, in answers to certain questions which I  put to him in 
a letter.

Brooklyn B oard o r  Commissioners or E lectrical Subways, 
B rooklyn, 186 R emsen Street, March 22,1889.

Mr. Everett W. Burdett, 34 School Street, Boston, Mass.
Dear Si r : — I send herewith replies to the interrogatories contained 

in your letter cf March 14.
Q. Are you a member of the Brooklyn Board of Commissioners of 

Electrical Subways? If so, how long have you been, who are your 
associates upon said board, and by whom and under what law were you 
appointed ?

A. I am a member of the Board of Commissioners of Electrical Sub
ways for the city of Brooklyn, N. Y. I was appointed in June, 1885, 
by Seth Low, then mayor of Brooklyn.

The other members of the board are Rossiter W. Raymond and John 
Reynolds.

The law establishing the commission is chapter 499 of the laws of 
1885, entitled, “An Act providing for placing electrical conductors 
underground in cities of this State, and for commissioners of electrical 
subways.”

Q. Please state what, if any, other positions are now held by you 
and your associates, and what, if any, experience you and they have had 
in dealing with scientific questions, and particularly with the subject of 
electrical conductors and their use in cities.

A. John Reynolds is a lawyer by profession. Dr. R. W. Raymond is 
by profession a mining engineer, is at present secretary of the American 
Institute of Mining Engineers, and one of the editors of the “ Engineer
ing and Mining Journal” of New York; was graduated in 1858 at the 
Brooklyn Polytechnic Institute, completed his professional studies in 
Germany, and has been in active practice as an engineer since 1863. 
He is at present the secretary of the board.

I have been for twenty years a member of the American Society of 
Civil Engineers; for twenty-five years professor of physical science in 
the Brooklyn Collegiate and Polytechnic Institute, and for twenty years 
professor of physics and engineering in Cooper Union, New York City.

With the use of electrical conductors about cities, the experience of 
members of the board has been limited to the last four years.

Q Have you made any personal examination into the electric wiring 
systems in use in the cities of Europe and this country ? If so, please 
state what examinations you have made, when and where your investi
gations were conducted, and the results of the same, so far as the use of 
underground wires for electric arc lighting circuits is concerned.

A. °ln August, 1886, I visited Europe for the purpose of gaining 
information as to the methods of distributing currents for telephone, 
telegraph and electric lighting purposes.

I visited and made special inquiries in Liverpool, London, Durham 
and Newcastle in England, Brussels and Antwerp in Belgium, Frank
fort, Heidleberg, Berlin and Munich in Germany, Luzerne in Switzer-
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land, Milan and Turin in Italy, and Paris in France, gathering also from 
the actual designers or constructing and managing engineers full data 
as to other places, such as Stockholm, etc., which I did not personally 
visit.

The only arc lighting through underground conductors that I found 
or could hear of in Europe, was confined to a short line in Berlin, 
about which I found it difficult to get any information; and another in 
Milan, which I believe was quite new at the time, and of small extent.

Street lighting by electricity was not common in Europe in' 1886. 
Exhibition buildings, hotels and stores were in some cities lighted by 
arc lights, but the source of the electric current was generally near the 
lights. When the conductors extended for any considerable distance, 
they were attached to buildings.

Q. As a result of the investigations of yourself and your board, do 
you regard the problem of burying arc light wires, with safety, 
economy and efficiency, as having reached a satisfactory solution P

A. I do not think the problem of burying arc light wires, “ with 
safety, economy and efficiency,” has yet been solved. I have confidence, 
however, in an early solution of the problem.

Q. Are there now any underground electric arc light wires in opera
tion in Brooklyn, or is there any present purpose of ordering any such 
wires underground ? If not, why not ?

A. Arc light wires are not yet buried in Brooklyn, for the reasons 
given in answer No. 4.

Q. Will you please state, if you have not already done so, some of 
the principal difficulties met with in burying arc light wires under
ground, including the difficulties of procuring and preserving effective 
insulation, preventing damage from moisture, the accumulation of 
gases, explosions, etc. P

A. The leading difficulty is, that the insulation soon becomes defec
tive, and the conductor therefore useless. Another trouble arises from 
accumulations of gas in the conduits and man-holes. Explosive mix
tures of gas and air, ignited byr a spark, are capable of injuring life 
and property.

Q. What can you say as to the relative dangers of overhead and 
underground arc light conductors, in the present state of the art, assum
ing the overhead wires to be properly erected, supervised and con
trolled ?

A. I think, if the gas explosions are provided against, the wires are 
less likely to do harm when underground than when overhead.

Q. Has any practical and satisfactory system of distributing arc 
light currents to the points where the lights are required been devised 
as yet ? If so, how can it best be done ?

A. I do not understand this question. If aerial wires are referred to, 
I should say the loop is as practicable as any part of the system. When 
a durable insulation is found, the underground system may or may uot 
include branches to accommodate the distribution loops, according to 
circumstances. For arc lights permanently located, therefore, as, for 
instance, city street lamps, and provided for in the original construction
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of the conduits, the underground connection is practicable enough. For 
the supply of general and temporary customers, the problem is more 
difficult; and in many cases overhead connections seem to be practically 
unavoidable.

Q. Is not the following a true extract from a letter recently written 
by you to the mayor of St. Louis, Mo., and are not the facts therein 
stated equally true of electric arc light wires where the lamps are 
widely distributed and are furnished to customers under three months, 
six months, and one year contracts, especially if not more than two or 
three wires can be drawn through a single duct ? And, if so, would 
very much of practical value be accomplished by burying the wires in a 
city where the present distribution of arc light wires is chiefly house-top 
distribution, even though it were in other respects practicable to convert 
the overhead into an underground system of arc light wires? The 
extract referred to is as follows : —

“ Since a telephone wire earns only a rental, independent of its actual 
business, and the contract with the consumer is terminable by him at 
three or six months1 notice, it is plain, that, unless a city be provided 
with subways reaching every house, and permitting the introduction 
and removal of single wires, without disturbance of pavement, neither 
the telephone company nor the city could endure the requirement that 
all wires be put underground. The company could not spend hundreds 
or thousands of dollars to reach a subscriber who might cancel his con
tract after paying twenty-five dollars ; and the city could not endure the 
perpetual digging in its streets. Consequently, every system, short of 
an immense and complete tunnelling of the city and all streets, must 
permit the overhead terminal distribution of telephone wires. Conduits 
with ducts, though laid in every street, would not do away with this 
necessity; for only cables containing, say, fifty or one hundred wires 
each, can be drawn into such ducts ; and such a cable must be at some 
point brought to the surface, that the single wires may be carried to 
subscribers.”

A. The extract quoted required a slight correction. It is right as 
returned.

Q. What would be the effect of burying the wires of district tele
graph companies ?

A. The district telegraph company could not afford the public any 
service through underground wires at the present rates, or at any rate 
that the citizens would pay.

It is not possible to answer this question without knowing the par
ticular system and conditions of the district telegraph company. The 
district telegraph system in general implies the location with each sub
scriber of an instrument connected by wire with the central office, and 
capable of transmitting automatically a limited number of signals, such 
as calls for messenger, policeman, doctor, carriage, or alarm of fire. A 
burglar alarm is sometimes connected with the district telegraph, so 
that if, for instance, an unoccupied house is entered, notice will be 
given at once to the district office. The system is capable of a much 
greater extension than it has ever received, or now seems likely to get.
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Several things have checked its development, the principal one, in my 
judgment, being the introduction of telephone exchanges, which accom
plish nearly all the purposes of the district telegraph (and could easily 
be made to accomplish them all, if desired), and many others besides.

In its present, and apparently its final, stage as a separate system, the 
district telegraph, so far as I know, involves a small district, the station 
of which is not far from any one of its subscribers. The instruments 
and use of wires are sometimes rent free, sometimes rented at a nominal 
sum per month; and frequently, in the latter case, the services of a 
private night watchman, etc., are thrown in, to induce the subscriber to 
pay this small rent for the privilege of calling for other services to be 
paid for extra. It is from the messenger service at certain rates per 
hour that the revenue of the companies is chiefly derived. The contracts 
of subscribers are terminable at very short periods, and the wire circuits 
are therefore continually changed. In the residence districts, where 
subscribers are scattered in private houses, it is not usually practicable 
to carry these wires bunched in trunk cables ; and the business could not 
go on, at any rates which citizens would pay, if the companies were 
forced to bury their single wires.

In any case, however, in which a district telegraph company is 
operating in a densely populated business district, particularly in the 
neighborhood of exchanges, offices, etc., where the number of sub
scribers is large, and the service is relatively permanent,— that is, 
though the occupant of an office moves away, the next occupant will 
probably wish the service continued, or, at least, a given building will 
always furnish a considerable number of subscribers, — there is no 
reason for not requiring the main lines of such a company to be 
treated like other telegraph and telephone mains

Hence, it will be seen, no fixed rule can be given applicable to all 
district telegraph companies, or to the same company in different dis
tricts, or in the same districts at different times. In my judgment, the 
only way to deal with the question is to subject the district telegraph to 
the constant inspection of competent authorities, having discretionary 
powers both to direct the burying of the wires when the conditions 
permit, and to inspect and control the nature, size, location and installa
tion of all conductors and connections, whether overhead or under
ground, so that these conductors, quite harmless in themselves, may not 
become the accidental means of injury through contact with dangerous 
currents.

Yours truly,
(Signed) Geo. W. Plympton, President.

I will read next a letter from a practical user, on a large scale, 
of electric lights in the city of New York, — Mr. Eugene T. Lynch, 
president of the United States Illuminating Company, New York 
City.
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T he  U nited  States I lluminating Company,
53 and 61 Liberty  Street, N ew  Y ork, March 16, 1889.

Everett IV. B urdett, Esq., Room 17, 34 School St., Boston, Mass.
D ear Sir : — Agreeably to your request, I beg leave to submit for 

your information the following, in reference to the subject of forcing 
arc light companies in this city to place their conductors underground 
in the subways, as provided.

The only subway that we have in this city, which has been provided 
for electric light conductors, is on the plan of wrought-iron tubes in 
hydraulic cement, with man-holes at the intersection of streets; and, 
until the commencement of this year, no attempt had been made to form 
any distributing conduits for supplying lights along the route, without 
which, as the subways have been built, there is no method or means of 
making connection with the conductors at the man-hole to subsidiary 
lines.

During the last few months, however, the board of electrical control 
have put down on Broadway, from Fourteenth Street, up to and beyond 
Thirty-fourth Street, what is known as the “ Johnstone system ” of dis
tribution, composed of iron partitioned boxes, with outlets in front of 
houses along the route.

This “ Johnstone system” was tried in Philadelphia; and, after many 
months of trial and patient endurance on the part of the company using 
it, was utterly abandoned for arc light conductors, as the “ grounds” 
■were so frequent and so extensive as to cause explosions throughout 
the streets, and the service -was discontinued. They are now, however, 
using part of the system laid there for conductors for incandescent 
lights.

Nearly a year ago, the board of electrical control commenced various 
suits in different courts, for the purpose of compelling this company to 
take down its overhead wires, and place its conductors in the conduits 
described as above.

I have resisted this attempt to cripple our business, for the reason, as 
above stated, that there was no apparent or practical plan of connecting 
our lamps at our customers’ places with the conductors, if placed in the 
subway referred to.

The reply of the commissioners to this defence was, that, “ in the 
opinion of the board,” they had provided proper and sufficient subways; 
and that, as they read the law, was their ultimatum on the subject.

The law states, that when, in the opinion of the board, sufficient sub
ways are laid, the electrical companies must occupy them; but, as they 
had provided the subways without means of connection, as above stated, 
we claim that they had not carried out the true intent of the law. The 
statute provides that the change from overhead to underground systems 
shall be conducted with the least inconvenience to the service. This 
latter clause of the law, however, has been totally ignored by the com
missioners.

The above is the legal status of this company and the board of elec
trical control in this city; but we have never deviated from our claim 
that arc light currents cannot be successfully maintained and operated
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electrically and commercially underground, particularly where the sub
ways are constructed of iron pipe, which increases the chances of 
interruption.

It is claimed, by the board of electrical control, that their duty ceases 
when they have provided a subway which will afford external protection 
to the conductors to be laid within i t ; and that the problem of providing 
an insulation which shall hold the arc light current, when run through 
those conductors, is a matter that is to be solved by the companies 
themselves

The customers using arc lights do so for various terms ; some of them 
are steady customers, others are transient. The connections required 
from an underground service to and within the building, from the curb 
line, would cost not less than $50 to |60. each; and, even if a customer 
were retained for a full year at the present prices obtained for arc light 
service, it would require nearly two years’ service to pay for the house 
connection alone, to say nothing of the plant required in the way of 
conductors in the subway, or the cost of maintaining the same.

The rental fixed by the board of electrical control for the use of arc 
light subways is $850 per mile per annum, for a two and one-half inch 
duct in the main subway; and, for the two subsidiary subways, along the 
curb, $1,000 per mile per annum each.

It follows that you have $2,850 per mile per annum rental, and there 
are few places in this city where the net results of the business obtained 
would be sufficient to pay even for this rental. Notably, among these 
exceptions are about three-quarters of a mile on the Bowery, and the 
same distance on Grand Street, east of the Bowery. The balance of the 
electric lighting done in the city is scattered over a large territory.

To illustrate the above, I would state that the income derived by this 
company for arc service on Sixth Avenue, from Fourteenth to Thirty- 
fourth Streets, one mile in length, is about $1,700; and this, with the 
exception of Broadway, is the principal thoroughfare where subways 
have been laid.

It follows that the rent for this accommodation would exceed by one 
thousand dollars the net revenue obtained for the business in that 
locality. To sum up : —

First. From all the data that I can obtain, I do not think that the 
question of conducting underground currents for arc lighting in this 
city has by any means been solved electrically.

Second. If electrically it were found entirely feasible, it would not 
be possible to do the business successfully, on the present rentals for 
subways and charges made for connections.

Third. The only apparently successful method of doing arc light 
service underground is in the city of Chicago, where you are probably 
aware that in the district commercially lighted the blocks are surrounded 
by what may be termed hollow sidewalks, where wires are run upon the 
ceilings or sides, free from contact, and in a perfectly dry air space; 
and the only part underground is where the main lines run to the 
corners of the block, and have no connections except that under the 
inside of the so-called hollow sidewalk.
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One other fact that would tend to make this system appear to be suc
cessful, is the fact that the electric light company that is using the 
underground service owns and controls the subways as laid. This is a 
condition entirely different from that existing in this city, or in fact any
where else in the country; and the city of Chicago stands alone in having 
thus far made what may be termed a fairly successful test.

Very respectfully yours,
Eugene T. Lynch, President.

We have now heard from Europe, Brooklyn and New York ; and 
now, if you wall pardon me, I  will read something from Mr. Sunny 
himself, the man whom the other side seems to swear by.

Chicago Arc L ig h t  and P ower Company,
76 Market Street , Chicago, Jan. 14, 1889.

F. A. Gilbert, Esq., General Manager Boston Electric Light Company, 
1 7 State St., Boston, Mass.

D ear Sir : — Replying to your recent inquiries regarding the Chicago 
arc light underground system, would say that the experience of this 
company with underground wires is as follows: —

Previous to the summer of 1887, there were some six or seven small 
companies fighting each other for business, in the business part of Chi
cago. They were all struggling with the underground problem, and 
only two of th^m were meeting with any success. The Chicago Arc 
Light and Power Company was formed, and took possession of these 
small plants, and opened a large central station at Market and AVash- 
ington streets. The new company immediately filled up the under
ground conduit with wires, with the intention of abandoning the old 
station, and furnishing the service from the new one. The wires used 
in this instance were covered with an insulation of the general character 
of rubber, known as okonite, and of a thickness of three thirty-seconds 
of an inch all around the copper conductor. These wires were only 
in service between two and three months before they began to burn 
out; that is, the current driven through the wires was too much for 
the insulation, and destroyed it. The arc light people decided that the 
failure did not come entirely from the strong current overcoming the 
insulation, but was partly due to the moisture attacking the insulation 
on the outside. They decided, therefore, to substitute a lead-covered 
cable, having, however, the same thickness of insulation as the okonite 
wire. The lead cables were put into the conduit, and only worked satis
factorily for a couple of months, when they too succumbed. It was 
clearly evident, then, that the insulation used was too thin; and a lead 
cable of another form, with an insulation of six thirty-seconds of an 
inch all around the copper wire, was put into service. Since last Feb
ruary, about thirty-five miles of this last-mentioned cable has been put 
into the conduit,- and thus far only two cases of trouble have arisen. 
One of these was caused by a mechanical injury, the other we have not
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yet discovered. The abandoning of the okonite insulation and the first 
lead-covered cables, with the discounts made necessary to subscribers 
on account of the bad service, with the labor of putting in the new 
cables, cost the company approximately about fifty thousand dollars. 
Our condition just now is, that we have thirty-five miles of this new 
cable in service. It has worked satisfactorily for nine or ten months, 
with the exception of the two cases of trouble alluded to. We hope 
that we have at last found something that will furnish the service 
reliably; but we do not know how long the new cable will last, and 
can venture no opinion with regard to its permanency.

Aside from the causes of trouble referred to in this new cable, there 
have been a number of interruptions in the man-holes all along the line. 
These have been caused by imperfect joints. It requires expert service 
to connect up the lead cables so that all moisture will be excluded, and 
the joints will be made water-proof. We have had a good many ex
plosions in man-holes caused by gas. These explosions in the main 
have only resulted in throwing the cover of the man-hole up in the air 
from six to twenty-four feet, without causing, very luckily, any damage. 
In one instance, however, the cover was blown off the man-hole, and 
broken into several pieces, one of which went through the plate-glass 
window in the board of trade, and fell on the floor among the members. 
We find it almost impossible to keep the gas out of the man-holes, and 
have not thus far discovered any method of doing it. Perforating the 
covers seems to do no good, for the reason that the gas does not seem 
to come up when the man-hole is open, but remains in the man-hole 
until forced out by an air pump. You will, no doubt, conclude, as we 
have, that it is not coal gas entirely, but a mixture of coal gas and 
sewer gas.

We have not been able to find that these explosions are caused by the 
discharge of an electric current in the man-holes, for the reason that, 
after the explosions, we found all of the wires in the man-hole in perfect 
condition, and could not in any way account for the explosions by any 
fire in the man-hole.

Yow, with regard to the cost of putting down these cables, would say 
that you can figure about fifteen cents a running foot for each lead 
cable. You may be able to do a little better than this, but not much. 
As you no doubt know, we are very fortunate in Chicago in having 
hollow sidewalk spacings, so that a large per cent, of the mileage of our 
circuits are not in the streets proper, but are attached to the inside of 
the curb walls running around the blocks. This enables us to make 
connections with certain premises without a very large expense; 
although it costs us, on an average, fifteen dollars for each lamp con
nected into sendee.

Regarding the plant owned by the city of Chicago, would say that the 
one hundred lamps distributed along the river, and furnished current by 
underground conductors, were put in just about a year ago. The street 
lamps, of which there are one hundred and eighty, or thereabouts, were 
put in service the night before Christmas last. The city plant, however, 
is of the western electric type, which is a low-tension current; and they
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are not likely to have as much difficulty with the underground con
ductors as we would have.

If there is any additional information I could furnish you on the sub
ject, please call on me, and I will be glad to reply.

Yours truly,
(Signed) B. E. Sunni’, President.

I  will, before reading Mr. De Camp’s more formal statement, 
read a letter which was written from Philadelphia, Jan. 25, 1889, 
to Mr. O’Brien. We are not contending here that the Edison 
wires cannot go underground, for they use a very low current; 
but in no city, so I am informed by a representative of the Edison 
Company, have they ever been compelled to go into any conduit 
with anybody else; they are always permitted to go in their 
own conduit, for reasons of their own. And, in addition to that, 
the New York board of electrical control say, in their report, 
which has been referred to here, that arc light and power wires 
must go in an entirely separate conduit from telephone and tele
graph wires. So you inevitably must have three conduits for 
wires, not saying anything about telegraph, district messenger, 
fire-alarm and police-signal wires and street railway wires. You 
have got to have three, anyhow.

Offic e  of General Manager, 123 South E leventh Street, 
P h il a d e lph ia , Jan. 25, 1889.

Hon. Hugh  O’Brien, Boston, Mass.
D e a r  S i r : —  Your favor of January 18 duly received, and contents 

noted.
There has been no marked change in the status of underground work 

since I last saw you. There have been no further explosions, from the 
fact that there has been nothing done that would cause them. The 
Edison people are doing a great deal of work here, but have not got into 
operation. They claim to have laid a large mileage of wire; and, be
fore they have occasion to use it, I notice a number of gangs of men 
continually at work testing out grounds, and I am informed that by the 
time they get through with one end they have to commence and go over 
it again. It has occurred to me, that, if this is necessary now, what will 
be the condition of things ivhen they get started? We are operating a 
small incandescent station from the ninety-two-volt current, using under
ground wires. They are consequently subject to grounds; and any one 
that is familiar with the heavy current of incandescent work, knows that 
there is always a liability to fire.

We have just closed our contract with the city for the year 1889, with
out any reference to underground wires; and for the work of this year 
we do not anticipate any serious trouble, although the question is likely 
to come up at any time. Personally, I do not see any encouragement
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from our past experience, or from my observation and knowledge of 
what is necessary for central station work, of successfully operating are 
wires from any than an overhead wire.

Yours very truly,
The Brush Electric Light Company,

A. J. DeCamp, General Manager.

Now I will read another letter from the same gentleman, written 
only a few days ago : —

Offic e  of Gen eral  Manager , 123 South E leventh  Street , 
P h il a d e lph ia , March 25, 1889.

Mr. Everett W. Burdett, Boston, Mass.
D ear  Sir : — I am in receipt of yours of the 21st instant, and note 

contents.
Our first attempt to put into practical use an underground wire was 

in 1883, when we put down two and one-half miles, under guarantee of 
the maker of the cable, who claimed to have had considerable experi
ence and uniform success in similar work in Europe. The result of this, 
experiment was a complete failure within three months, with a loss of 
the cable to the contractor, a loss to us of about twenty-five hundred dol
lars for our part of the effort, and also the loss of revenue from twenty- 
five lamps for about eight months. This very dismal failure of an effort 
of which we had so much hope naturally dampened our enthusiasm, and 
for some time our experience was confined to experiments upon our own 
premises, and to such information as we could gather from outside 
sources, none of which were satisfactory to us.

In 1887 I became manager of a company whose entire business was 
done by underground wires, and which was represented by the former 
management as being highly successful, mechanically, electrically and 
financially. The plant consisted of about one mile of iron conduit of 
the Johnstone type, in which was used the best insulated wire that could 
be obtained. In answer to one of my inquiries, upon first taking the 
management of the company, as to the reported trouble with the circuits, 
liability to explosions, etc., I was told that they were of trivial impor
tance, had all been remedied, and that no further trouble need be appre
hended ; and which I accepted as correct and turned my attention to the 
financial condition of the company, which I found had become insolvent 
within a year of commencing operations. This was due mainly, if not 
altogether, to their efforts to keep before the public, as a success, that 
which was an absolute failure. The mechanical construction of the con
duit I found to be fairly good, provided that circumstances did not com
pel a radical departure from the present form of conductors The elec
trical part demonstrated itself in the course of a few weeks by an 
explosion causing considerable damage to property, and for which we 
were obliged to pay, but happily did no personal injury. This and all 
other explosions were due to the accumulation of gases in the open con
duit, which of itself would do no harm, provided we had an insulation
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that would resist the element to be met with underground, in connection 
with high-tension currents which we are obliged to use for arc lighting. 
After this explosion, it was patent to me that no company would be 
justified by any possible profit in continuing its operations at such a 
risk. Consequently, we, in self-defence, abandoned the arc light busi
ness, notwithstanding the situation of the station was such that under 
ordinary circumstances it could have been made to pay. Inasmuch as 
high-tension currents were supposed to be an important factor attending 
the difficulties of insulation, it was determined to confine the station to 
incandescent work, requiring about one hundred volts of current All 
old wires were, as far as was possible, removed, and new wires with the 
most approved insulation substituted. No great difficulty was antici
pated with this current; but, as a matter of fact, notwithstanding the 
care we have used, our circuits are constantly developing grounds of 
the most perplexing nature. Hence I am forced to the conclusion that, 
for all underground work, a perfect insulation is the great desideratum. 
This, I believe, in the opinion of those most competent to judge, has not 
yet been found of sufficient durability and reliability to make under
ground work feasible.

I have gone into the above experience at considerable length, as I 
have had entire charge of the station for the last two years, and am not 
only familiar with the details during that time, but have had the oppor
tunity of learning much of its previous history.

In addition to this, we are operating a line of about two and one-half 
miles which is owned by the city. As the city’s officers assume the entire 
charge of this circuit so far as the repairs are concerned, our duties 
ending when we test and report troubles, and as the city’s officers seem 
indisposed to take us into their confidence, I cannot give details further 
than the frequent necessity for reporting such troubles, some of which 
have necessitated the renewal of the wires. For a part of this circuit, 
where open conduit is used, only one side of the circuit is underground, 
the other side being overhead. That part of which both sides are 
underground, the wires are fixed by the box being filled with an insulat
ing material, in addition to that upon the wire itself. Upon this circuit 
are run exclusively city lights, which were permanently located mainly 
at the date the cable was laid. This system, if a success, could not be 
applied to a general business. So far as my knowledge extends, all other 
attempts at underground work in this city have been such prompt fail
ures that the promoters have not had the assurance to quote them.

In your letter you ask for facts and experience in a way that an 
opinion is a necessary addenda. The solution of the underground prob
lem for arc lights is, first, a matter of insulation. Until this is obtained, 
the matter of first cost is purely speculative. Second, the matter of dis
tribution (conduits), which is purely mechanical, but necessarily specu
lative until the question of insulation is settled. Third, the commercial 
problem, which cannot be solved until both the former are determined. 
The question of insulation is a scientific one, with which I am not able to 
deal; but note, that scientists who once considered it of minor impor
tance now very generally admit its importance, and acknowledge that
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such an insulation has not yet been found. The exclusion of moisture 
and gases which exist in the streets of all cities must be accomplished. 
This is both difficult and expensive. Accidents to both persons and 
property will undoubtedly increase with the burying of the wires. 
Regarding the cost of maintaining underground wires, Mr. Barrett of 
Chicago says it is nothing; which means that he does not know, or does 
not want to tell. Mr Sunnjq who should know, says it is one cent 
per hour; which means eleven cents per diem in Philadelphia. Accord
ing to the statement of Mr. Wheeler, of the board of electrical control 
of New York, the rent of conduit alone, allowing for a very generous 
distribution of lights per mile, would be fifteen cents per light. The 
cost of maintaining overhead wires.in the city of Philadelphia last year 
was one and one-half cents per light burned; and this can bo maintained 
in any city in the country, provided the lines are originally well con
structed upon poles. Threatened legislation has not only prevented the 
extension of the business, but has been the cause of much inferior con
struction. Legislation which would ensure good construction, etc., and 
at the same time secure , to a company complying with the law a per
manency, is not only proper, but would result in a rapid extension of 
the business, and, consequently, a decrease in the cost of production, 
the benefits of which would be felt by all.

Boards of subway commissions appointed by the State or municipal 
authorities are necessarily political, and serve only the interests of a few 
schemers. This is fairly illustrated by such a board as now exists in the 
city of New York.

Yours very truly,
(Signed) A. J. DeCamp, General Manager.

I  might refer, it has been suggested, and I  had it marked here, 
to the stenographic report of what Mr. Sunny said at Chicago, 
page 249 of “ Modem Light and Heat,” of Feb. 28, 1889 : “  You 
see the cost of underground structures is a trifle more than one 
cent per lamp per hour over and above what it would cost on an 
aerial conductor.”

Mr. B r u c e . What do you charge per hour?
Mr. B ukdett. I think the price is fixed by the night, and it 

varies according to how many nights a week or month or year, 
or how many hours a night.

Mr. R u s s e l l . I t  is forty-eight cents a night all night at Cam
bridge, and this would add about eleven cents to that, making it 
fifty-nine.

Mr. B uedett. There is no doubt that it is an extra cost.

T estimony of W illiam  B rophy.

Q. (B y Mr. B uedett.)  Where do you live?
A. Worcester, Mass.
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Q. W hat is your business ?
A. I  am inspector for the New England Insurance Exchange, 

or, rather, their electrical expert.
Q. In what do your duties consist, Captain, as inspector for 

the New England Insurance Exchange?
A. In examining all electrical appliances, particularly electric 

lights, installations, etc., in the interiors of buildings, and the 
exterior as well.

Q. Over what territory do your duties carry you ?
A. Over all the New England States except New Hampshire, 

and excluding the city of Boston.
Q. IIow long have you been inspector for the' New England 

Insurance Exchange ?
A. I  have been in their employ since 1886.
Q. Do your duties require you to consider and decide upon the 

safety of the use of electric lights ?
A. They do ; yes, sir.
Q. Will you state generally whether or not the introduction of 

electric lighting is considered by insurance people as having in
creased the fire risk?

A. They do not so consider it.
Q. Whether the installation of plants and the erection of wires 

for electric lighting has increased in safety and efficiency, or other
wise, since the beginning of the industry?

A. They are being improved every day. Things that were 
allowed two years ago would not be thought of now.

Q. Whether the danger of lire loss from the use of electric 
wires is increasing or diminishing?

A. I t is constantly diminishing.
Q. What is the attitude generally of the electric lighting com

panies towards the underwriters’ endeavors to make this safer and 
safer from year to year ?

A. At least ninety-five per cent, of the men engaged in the 
business actively co-operate with the efforts of the insurance com
panies and the inspectors to improve the methods of installation.

Q. Do you regard the existence of overhead wires in the cities 
of Massachusetts as a serious menace to property?

A. In what respect?
Q. With respect to the fire risks.
A. Do you mean from fires from the wires themselves?
Q. Yes.
A. I  do n o t; no, sir. There is, no doubt, some danger attend

ing the carrying of electric light currents in an overhead system, 
but in most cases it is due to the fact that the construction is not
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always what it should be, not only on the part of the electric light 
companies, but on the part of all companies doing the business of 
carrying electric currents.

Q. Now, as matter of fact, do the fires which are occasioned 
by the use of the electric current arise from the contact of the out
door wires with property ?

A. No, sir. What difficulties we have had have been due to 
the bringing together of low-tension wires, of telephone wires 
more particularly, and electric light wires accidentally.

Q. What I  want to know especially is, whether the fires which 
have been caused by electric light wires have come from the con
tact of the overhead wires with the property, or whether they have 
been confined largely or chiefly to the distribution wires inside 
buildings.

A. Well, the majority of cases have been due to the wires in 
the buildings.

Q. Have the fires which have been caused by electric currents 
had any relation to the comparative merits of an overhead and an 
underground system of conducting the current?

A. I should say not.
Q. Would the fires which have occurred have been as likely to 

occur if the main distribution of the current had been through 
underground circuits rather than through overhead circuits ?

A. Yes, sir; they would.
Q. Have you had occasion, in the prosecution of your duties, 

to consider the question of the insulation of wires ?
A. Yes, sir; I have.
Q. What is your view, and what is the view, so far as you 

know, generally, of underwriters with reference to the state of the 
art of insulating high-tension wires, — wires for high-tension cur
rents ?

A. We have arrived at this conclusion to-day: that there is no 
insulation that we care to depend on, except what nature gives 
us ; that is, dry air.

Q. You call dry air, then, a good insulator or non-conductor?
A. Yes, sir.
Q. And that is practically the only one ?
A. Yes, sir.
Q. What about the earth ?
A. As an insulator ?
Q. Yes.
A. I  never heard it called by that name.
Q. That is an absurdity, isn’t it, to speak of the earth as an 

insulator in any way ?
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A. I  should say so.
Q. How does the liability of the current to leave its conductor, 

what we call conductors, depend upon the distance from or near
ness to the earth of the conductor ?

A. The nearer you bring the conductor to the earth, the more 
you have to depend on your insulation, whatever it may be. 
Thirty feet in the air, it is possible to use an insulation which it 
would be simply impossible to use near the earth.

Q. Do you require insulation of overhead wires, those running 
through the air?

A. Overhead wires we have very little control of until they are 
attached to the buildings.

Q. Right in that connection, let me ask whether or not,, as 
insurance inspector, you directly or indirectly have control over 
the overhead constructions, such as exist in Boston on house-tops?

A. When they are attached to the houses, we certainly have.
Q. In what way? Will you explain in your own way?
A. If we found anything wrong or dangerous, we would have it 

changed at once ; or, if it were not changed, the companies doing 
the insurance would decline to give a permit to use the electric 
lights in that building.

Q. So, if you found on the roof of a house in which insurance 
was desired an improper structure for the carrying of an arc cur
rent to one of the city lights, for example, what would be the 
process through which you would go in practice ?

A. We would notify the company owning the structure, and 
invariably we have always had such changes made without any 
trouble.

Q. The companies respond with readiness and alacrity, do 
they, to any suggestion in that way?

A. Always, or nearly always.
Q. So that, in the practical prosecution of your duties as an 

insurance inspector, the safety and the character of the overhead 
wires and structures practically come within your control, do they 
not?

A. So far as they are attached to buildings.
Q. So far as they are attached to buildings. I am not refer

ring, of course, to poles now ; but wherever a wire is attached to 
a building, that is practically under your supervision, and you 
have found uniformly that companies transmitting currents have 
been ready to adjust any difficulty that might exist?

A. The electric light companies ?
Q. Yes.
A. So far as in them laid.
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Q. Are you familiar with the overhead system of distribu
tion,— liouse-top distribution, in the city of Boston?

A. Somewhat.
Q. Do you know what its character is, generally speaking?
A. I t is the only complete system of house-top distribution in 

New England that I  know of.
Q. Is it, then, superior or inferior to the house-top distribution 

in other places with which you are familiar?
A. No other is entitled to the name of a system.
Q. Do you have inquiries from time to time as to the character 

of the house-top distribution in Boston ?
A. Not very often; no, sir.
Q. Now, Captain, assuming that we have not reached perfec

tion even in that regard, as we have in very few other things, and 
that whatever difficulties exist were left to a responsible and proper 
regulation of the overhead wires, would there, in your opinion, be 
any advantage, from any point of view, in burying those wires in 
the ground instead of leaving them where they are ?

A. I  think it would be advisable first to try the proper super
vision of the present system, because I know of no practical 
method of burying arc light wires and using them successfully.

Q. Have you made any inquiry or investigation upon that point ?
A. I  came to that conclusion from the fact that we place no 

reliance whatever on insulation, the best made, for concealed work 
in buildings controlled by the exchange.

Q. Now, I want to bring that out. You say, not only that you 
do not believe in insulation for underground work, but you haven’t 
found any you are willing to trust between floors and ceilings?

A. Floors, ceilings and partitions.
Q. Supposing you come into this building, and you find that 

the walls are composed of brick and wood, — those are not good 
conductors, are they, ordinarily speaking?

A. There is nothing, no substance I  know of, that is not a 
conductor.

Q. More or less ?
A. More or less.
Q. But I  mean to say, relatively speaking, they are poor con

ductors ?
A. Relatively speaking, they are poor conductors.
Q. Do you mean to say that you do not know of an insulation 

which you are willing to put between the walls and floors of a 
building for a high-tension current ?

A. No, sir. I should insist on placing the wires so they would 
be safe when they become bare, as they ultimately will.
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Q. Then, in other words, you insist upon practically an over
head distribution of in-door wires, don’t you?

A. If possible, I would not have the wires touch any material.
Q. No material whatever?
A. No material whatever.
Q. Even brick and wood ?
A. Have them touch the material composing the building at as 

few points as possible, and at those points I  would use fairly good 
insulating material for their support. If they are laid directly on 
the wood, or any other substance, we are liable to have trouble 
with them if they become bare.

Q. Do you think it is a mere question of money as to whether 
or not we could get a good insulation for an underground wire ?

A. If it was a mere question of money for the insulation of 
wires in the interior of buildings, it would have to be used, so far 
as we are concerned. But I do not think to-day money will fur
nish what is wanted for circuits carrying a voltage of twenty-five 
hundred or three thousand volts.

Q. Now, is the difficulty of the problem of insulation increased, 
or not, by the fact that in an underground system in practice you 
must roll your cables or insulated wires on drums, and then bend 
them to get them into the man-hole, and bend them again to get 
them into the conduit, and bend them again to get them out of the 
conduit ?

A. I don’t know of any insulation that is not impaired by such 
treatment.

Q. Do you know of any insulation, or do you believe there is, in 
the present state of the art, any insulation which would stand that 
treatment, whatever amount of money was paid or offered for it?

A. I  have experimented with all kinds of insulation, with the 
view of making the installation of electric lights in buildings as 
safe as possible. I  have found nothing yet that is not injured by 
being coiled up or handled in that way.

Q. Is your only interest to secure the greatest amount of 
safety to the buildings?

A. Yes, sir. We have already forbidden the drawing of 
wires through under floors, or between partitions from one point 
to another.

Q. Do you refer to all wires?
A. All wires that are concealed.
Q. I mean high or low tension.
A. We do not allow high-tension wires to be concealed at all.
Q. (By Mr. Morison.) H ow do you put arc light wires into 

a building?
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A. They are put on the surface of the ceiling or wall.
Q. How do you get them into the house ?
A. They have to go on the ceiling if they go into the house.
Q. How do you get them from the street to the house?
A. Carry them either through a transom, or door, or window ; 

and extra precaution is taken.
Q. (By Mr. B urdett.)  And when they get inside the building ?
A. When they get inside the building, they must be in plain 

sight. When you carry them through a partition, we take extra 
precautions.

Q. If you had an arc light wire in a building, and there was a 
partition wall of brick, even under those circumstances do I  under
stand you to say you would not be willing to have that wire run 
between those partitions?

A. Going through a partition ?
Q. I  mean running lengthwise.
A. Oh, no.
Q. You would not allow that. Taking all things into consid

eration, Captain Brophy, if you had the power to-day, would you 
convert the overhead system of wires in Boston to an underground 
system ?

A. Not to-day; but I  would, just as soon as there was a 
practical method of doing it.

Q. You know of no such method, do you?
A. I do not.
Q. Never heard of any?
A. No, sir.
Q. Have you ever made any investigation of the underground 

system of Chicago ?
A. What little I could. I  went there for that purpose.
Q. Why didn’t  you make all you wanted to?
A. Well, the gentleman in charge objected to going any farther.
Q. Who was that ?
A. Mr. Barrett.
Q. You went there for the purpose, did you?
A. That was one aim that I  had in view.
Q. Will you state in your own way, without particulars or 

questions from me, what you have ascertained with reference to 
the distribution of arc light wires in the city of Chicago ?

A. Well, I found that the city of Chicago are running a circuit 
with less than nine hundred volts difference of potential. They 
are using a lamp that was discarded at the East, at that particular 
time ; and the strain on that insulation does not exceed nine hun
dred volts on their longest circuit.-
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Q. How do those lights compare in appearance with the lights 
which we are accustomed to here in the East in power?

A. As I  said before, it would not have been tolerated here; it 
has been tried and abandoned.

Q. You may go on with the answer.
A. I got those facts from Mr. Barrett himself. He proposed to 

show what he could of the mains at the man-holes, but didn’t  do it.
Q. How recently did you attempt to make this investigation?
A. I was there in February.
Q. Of this year?
A. Yes, sir. I  might detail the conversation with Mr. Barrett.
Q. I  wish you would. I  want to get all you know about 

Chicago.
A. He claimed that there was no trouble in using underground 

conductors for arc light wires.
Q. (By Mr. Morison.)  Who was this that you were talking 

with?
A. Professor Barrett.
Q. What is his position out there.
A. The city electrician.
Q. He is electrician of a company, or of the city ?
A. Electrician of the city of Chicago.
Q. Is he on the board of control, like what is proposed here?
A. I  think not.
Q. We have no electricians in control in Boston. I  should 

like to know what his position is. Is he a city officer?
A. He is a city officer.
Q. (By Mr. Burdett.) Whether or not Professor Barrett is the 

man that has charge of the city electric lights ?
A. He has.
Q. (By Mr. Morison.) For the city of Chicago?
A. For the city of Chicago.
Q. As a sort of supervisor ? What is his position ?
A. I  think he enforces —
Q. Does he have a salary paid him by the city of Chicago?
A. Yes, sir.
Q. (By Mr. Collison.) Y ou were going on to say he enforces 

what, Mr. Brophy?
A. He enforces the ordinance in regard to underground wires, 

I  think. I  am not sure about those points.
Q. (By Mr. Burdett.) Y ou may go on and state what conver

sation you had with him.
A. He said there was no trouble in running any potential; it 

was only a question of money. I replied that that was not a ma-
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terial question with the insurance companies ; that, if he had any 
such insulation, I  should like to get a sample of i t ; and if he could 
produce anything that would stand what insulation would have to 
contend with underground, or even in buildings, that, if it was as 
he said, I certainly should try and enforce the use of it in interior 
construction in New England. I  found that he had nothing better 
than I  had seen myself, — had no data to fall back on.

Q. Did you have any conversation with him about the cost of 
maintaining this underground service ?

A. Yes. I  don’t think he knows anything about it.
Q. What did he say?
A. He said it didn’t matter, I  believe.
Q. Did you have any talk with him about its comparative safety ?
A. No, I  don’t know that I  had.
Q. If you haven’t stated everything with reference to Chicago 

that you know, you may state it now.
A. Well, to sum up with, I  received no light from Professor 

Barrett, as I  said before. He didn’t seem to know the strength of 
his own circuit, the voltage of his own lamps ; I  had to tell him.

Q. Can you state the conditions roughly which a person must 
comply with in order to get a shock from an overhead wire ?

A. Well, there are several ways in which it can be done. By 
placing himself, first, directly in the circuit, by opening the circuit, 
and closing it through himself ; that would be equivalent to getting 
before an express train when it is going. By taking hold of a 
wire, and the person being in contact with the earth, good contact, 
and the wire, at some other point, being in good contact with the 
earth.

Q. Now, what do you mean by good contact?
A. I mean he would not be in good electric contact if he were 

on dry earth, or on a dry sidewalk, a dry board, or if he had a 
good pair of rubber boots on.

Q. But it must be ordinarily some moist connection with the 
earth ?

A. Better to be moist connection; worse for him, but better 
for the connection.

Q. I mean, in order to get up the circuit?
A. Yes. I t  would be a question of relative resistance, 

whether his body offered a greater resistance to the passage of the 
current than the rest of the circuit d id ; and, in most cases, I 
think you would find that the body offered the greater amount of 
resistance.

Q. Now, from your observation with the actual use of electric 
wires indoors and outdoors, is the danger of a person being in-
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jured by com pliance w ith  the conditions which you have stated  
great or little?

A. I  think they are not g rea t; they do exist.
Q. How are they as compared with the danger of injury from 

other forms of force and energy which are used in commercial 
purposes in the community ?

A. Far less than the number of people injured by the horse 
cars, runaway horses, railroad accidents, and many other things.

Q. Captain Brophy, are you informed as to the opinion of 
those in charge of the fire-alarm service, either in Boston or the 
other cities of the State, as to the present overhead system,— 
whether they complain of it?

A. I  don’t think that I  am sufficiently well informed to speak 
about it.

Q. See if • I have the gist of what you have said upon one or 
two points correctly; and, if not, I would like to have you cor
rect me. That I  understand the overhead system is the best that 
you know of ?

A. The house-top system.
Q. The house-top system is the best that you know of?
A. Yes.
Q. That what improvement is necessary can be effected by a 

supervision of the wires that now exist?
A. Yes, sir.
Q. That you don’t see any advantage of burying those wires, 

but think that the dangers would be materially increased; and 
that, if you had the power yourself to-day, from all the informa
tion that yon can get, and from all the tests that you have made, 
you wouldn’t think of attempting to bury them rather than leave 
them where they are. Am I right in that statement?

A. Yes, sir.
Mr. H athokne. Mr. Burdett, one question in that connection. 

As I  understood the question as you put it just now to the Cap
tain, you said all that wras necessary could be accomplished by 
overhead supervision. Now, I  understood, in his testimony, that 
he believes as soon as the wires can be put underground they 
should be underground ; so, wouldn’t that be necessary to qualify 
that statement as far as his knowledge goes at the present time ?

Mr. B urdett. Y es; and I  intended to so qualify it, if I did 
not. I  would like to have him state on that specific point.

Mr. H athorne. I t  didn’t quite agree w ith the testim ony he 
had given previously, that is a l l ; and I  didn’t see how it was 
exactly  consistent w ith  w hat he had stated before.

Mr. B urdett. I  would like to clear that up, Mr. Chairman. I
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would like to have you put the question, just what you want to 
bring out on that point.

A. I  believe it is desirable to bury the wires underground just 
as soon as possible.

Q. (By Mr. IIathorne.)  Then, Captain, with regard to that 
question which Mr. Burdett just asked you, as far as anything is 
necessary, that it would be overcome by a supervision of the 
overhead wires, —

A. At the present.
Q. You would qualify that statement by stating that as far as 

the science has developed at the present time ?
A. That is what I  intend, any way.
Q. (B y  M r. B urdett.)  So that, theoretically , you are in  

favor of burying the w ires when it  can be done ?
A. Yes, sir.
Q. But you think that time has not yet come?
A. That is the po in t; yes.
Mr. IIathorne. That is as I  understood him.
Mr. B urdett. I  didn’t mean to be misleading on that, though 

I presume I  was.
Q. (By Mr. M orison.) I  noticed that statement of yours 

that you would like to have the wires put underground as soon as 
possible. I  would like to have you explain why. I  understand 
that you look at electric wires from the point of view of safety as 
to fires.

A. Yes, sir.
Q. And I  supposed, when you made that statement, that you 

made it with reference to fires chiefly ; and I  would like to know 
why you would like to have them buried or put underground as 
soon as possible.

A. From the stand-point of an insurance inspector, overhead 
wires, in some cases, as a matter of fact, retard the action of the 
fire department at fires.

Q. Any other reason ?
A. Still, that might. There are other reasons, but it is not 

for me to state. I  am speaking now from the stand-point of the 
insurance companies.

Q. (By M r. M ellen .)  Are they dangerous, Captain?
A. They are unsightly.
Q. Are they dangerous to firemen? Is there danger of fire

men coming in contact ?
A. There is danger, — might be.
Q. Injury might result, and some accident might happen ?
A. Yes.
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Q. (By Mr. Morison.) Y ou say there are other reasons. I  
should like to know any other reasons.

A. They are unsightly.
Q. Of course we all know that.
A. That is why I didn’t state it.
Q. Then, when you say that they do retard the action of the 

fire department in some instances, that is the only reason, so far 
as the insurance companies go, that you would like to have them 
put underground, — for no other benefit than that?

A. There are accidents that are liable to occur, fires that are 
liable to occur, as I said before, from their coming in contact with 
other wires.

Q. On the house-top system?
A. Any system, particularly where there is no supervision over 

the wires.
Q. (By the Chairman.) Y ou have made a special study of 

this matter?
A. Of conduits?
Q. Yes.
A. No, sir ; I  have not.
Q. How many different conduit systems are there?
A. Well, there are several in the market.
Q. Are you familiar with the details of the way in which they 

propose to put wires underground in the various conduits?
A. Some of them ; but when the most perfect conduit is made, 

then we have the question of insulation to consider, so that 1 don’t 
think the conduit solves the problem.

Q. So that, no matter how perfect the conduit might be with
out insulation, you could not successfully put wires underground. 
You attended the convention, didn’t you, at Chicago, — the national 
convention ?

A. I did ; yes, sir.
Q. And took part, I  see, in the discussion.
A. Yes, sir.
Q. I  suppose, with that combination there, there were repre

sentatives of electric light companies all over the United States, 
weren’t there?

A. There were.
Q. What is your impression about the feeling of a majority of 

the people in that convention as to the practicability of placing 
electric wires underground?

A. Well, I have no doubt, to speak frankly, that no one in 
that convention cared to try an experiment in underground con
duits until they were satisfied that it was going to be a  success..
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Q. Whether or not you believe that the sentiment of the majori
ty of the people in the convention was that the thing was entirely 
practicable, and could be done, and that it was a matter of expense 
more than anything else ?

A. No,, sir ; I  think the majority of the people there believed, 
that it was not practicable.

Q. Wasn’t a large part of the time of the discussion taken up, 
by considering the matter of expense?

A. That came in, it is true.
Q. Wasn’t the discussion in the convention of such a character 

that it was difficult to get at the true sentiment of the people 
there? In other words, wasn’t the convention made up of men 
having widely different interests at stake, and wasn’t  it true that 
the electric light people on the one hand were opposed to conduits 
because of the matter of expense ; and weren’t there a lot of people 
there, representing various conduit companies, who took a different 
view, because of the personal interest that they had in conduits?

A. That is true.
Q. And it was difficult, I presume, to obtain the true senti

ment of the convention, because of the various personal and private 
interests that so many of the members had ?

A. That is true, also.
Q. Do you believe there is any difficulty in putting all sorts of 

wires underground except the high-pressure arc light wires ?
A. N o ; the low-pressure light wires to-day are run with fair 

success.
Q. What do you think about the immediate placing under

ground of all wires except the arc wires in conduits ?
A. The matter of placing the telephone wires, for instance, 

underground; the greatest problem to solve would be the matter 
of distribution, or reaching customers.

Q. I mean looking at it from the stand-point of safety alone.
A. Safety alone ?
Q. Yes. Not only safety against lire, but against accidents 

to firemen, and in every way.
A. If they were placed out of the way underground, no doubt 

there would be less accidents of that kind.
Q. In testifying before the committee, Captain, in this matter, 

do you have in mind the interests of anybody except the insurance 
interests ?

A. I do not.
Q. You don’t speak generally, except from your stand-point 

as an insurance inspector?
A. That is all.
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Q. (By Mr. Mellen.) What better supervision, Captain, 
would you have ? You speak of a supervision being necessary.

A. Some one clothed with authority to compel proper con
struction ; to compel the taking down and removing of wires that 
no one cares for, that have been abandoned, of which there are 
miles, I  think, in most any city of this size, and smaller, which 
cause full as much trouble as any other aerial wires to the insur
ance companies.

Q. (By Mr. A twood.)  D o you, Captain, consider, or is it, 
in your opinion, a matter of importance to bury arc light wires?

A. From our experience in the interior of buildings, I  should 
say yes.

Q. Is the Edison system an arc light system ?
A. It is not.
Q. Do you know of any arc light wires that have been buried 

in any city, — buried in a conduit ?
A. Yes.
Q. Have you ever visited Girard College?
A. No, sir; my experience is largely in New England, — I 

might say wholly.
Q. Do you know that there is an arc light wire buried there 

that lights the whole grounds of the college ?
A. I know it is possible that that is the case.
Mr. B urdett. Isn’t that a subway, Mr. Atwood?
Mr. A twood. Yes.
Mr. B urdett. I  would like to have that understood,— a sub

way, and not a conduit.
Q. Is the insulation of the Edison system of wires any different 

from the arc light system? I  presume likely it is.
A. Yes, it is.
Q. I t is heavier, I presume?
A. Yes; they put their conductors in an iron pipe, and fill it 

with compound.
Q. The Edison people put their wires in iron pipe?
A. Yes.
Q. There are nine miles of wires underground in Boston.
A. They lay the pipe down with the conductors already in it, 

and the insulating compound already in the pipe.
Q. (B y  Mr. B urdett.)  You mean to say they don’t draw it 

in and draw it out, as we say ?
A. They do not.
Q. Simply put it in the pipe and lay it down ?
A. Put it in the pipe at the factory where it is manufactured.
Mr. A twood. And might properly be called a solid system.
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Mr. B crdf.t t . I  would like to call the attention of the com
mittee to the fact that, in the second report of the board of 
electrical control in New York, is an illustration of drawing into 
the man-hole a couple of wires, understanding that above that 
man’s head in the street there is a big drum upon which the cables 
are coiled, and that in the next man-hole there are other workmen 
drawing that through by main force. I  didn’t mean to interrupt 
you, Mr. Atwood, except in that respect.

Q. (By Mr. A twood.) Then, practically, Captain, the evi
dence which you would give before this committee would go con
clusively to show that it is possible to bury all wires except high- 
tension arc light wires ?

A. Yes.
Q. And that the impossibility of burying those wires is purely 

electrical; that they cannot be properly insulated; that no 
electric material has been discovered to make it practicable?

A. While that obstacle exists, it would be useless to attempt 
to bury them.

Q. Then you believe, outside of the matter of expense to the 
companies, all other wires could be buried?

A. I think so ; yes.
Q. (By Mr. Collixs.)  Captain, I  would like to ask you one 

question. Couldn’t the necessary supervision be through the board 
of survey and inspection of buildings in Boston, for example, the 
same ds the inspection of elevators ?

A. I think it could.
Q. A proper officer connected with the department for the sur

vey and inspection of buildings would answer the purpose of 
supervision, and regulate it?

A. Would greatly improve matters.
Q. And would be all that was necessary?
A. While you have an overhead system ; yes.
Q. And wouldn’t require a commission ?
A. I don’t think it would require a commission.
Q. (By Mr. Mellen.) One man could thoroughly inspect and 

supervise?
A. I guess not, at first.
Q.. Well, it would require how many, in your opinion?
A. Until matters were straightened out, it might require 

several.
Q. (By the Chairman.) Captain, is there any danger from 

placing arc wires and high-pressure wires underground? I under
stand it is by reason of the difficulty in getting perfect insulation.

A. Yes, sir.



134 APPEND IX.

Q. Now, is there any danger from putting them under
ground ?

A. There is.
Q. What is the occasion of that danger? What is it?
A. That danger might occur in various ways. If we have 

escapes to earth in the conduit, and another might occur some
where else, and the insulation inside the building, for instance, 
might not be able to stand the strain upon it, and there we might 
have a fire.

Q. By reason of gases getting into the conduit?
A. No, s i r ; aside from that. Again, if tire subway is con

structed, or a conduit, and becomes full of gas, where the joints 
occur, where connections are made, there is liability to be an im
perfect joint, and the arc or spark established which would ignite 
that gas.

Q. (By Mr. H athorne.)  I would like to ask Captain Brophy 
one more question. You were talking a moment ago of what con
stituted a good circuit. Now, supposing a fireman was standing 
on a ladder, and one hand came in contact with an arc wire, would 
that make a good circuit?

A. It would not.
Q. Supposing he caught hold of it with both hands?
A. I t  would make no difference.
Q- (By Mr. C'ollison.)  Supposing it was a broken end, Cap

tain Brophy?
A. If it broke in his hand, then it would.
Q. (By Mr. H arding .)  If he took an axe and cut it?
A. lie  could cut it with perfect impunity with his axe.
Q. (By Mr. H athorne.)  Could I stand on a ladder and take 

hold of those wires without any danger?
A. One wire you might. If you took hold of the ends or poles 

of one circuit, it might be a different thing.
Q. (By Mr. H arding .)  Supposing a fireman was standing on 

the ground directing a hose against a building, and the water from 
the hose was to strike on an arc light wire where the insulation 
was broken, while a current was passing over it, would the fire
man then be safe ?

A. Perfectly.
Q. Are there any cases on record where a fireman has received 

a shock by throwing water against a building in that way?
A. If there is such a record, it originated in the fertile brain 

of some newspaper reporter.
Q. (By Mr. M orison.)  Captain Brophy, I would like to 

understand. One of the dangers in putting a number of high-
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tension wires in a conduit, did I  understand you to say, was, that 
in case of an abrasion of the external insulation in some way of 
the high-tension wire, the heavy current of that wire may he 
transmitted by one of the other wires into a building; and this 
wire, being overcrowded, you might say, overloaded with elec
tricity, may set fire in that building at a distance from the place 
where the original break in the insulation occurred ?

A. In this way it might occur : We have, say, a ground con
nection in the conduit or with the conductor, the earth. We may 
have another one in the interior of a building. That might be 
rather imperfect contact, and the chances are we might establish 
an arc of sufficient heat there to set fire at that point, owing to the 
fact that the current was diverted from its true course, and up 
through this point.

Q. A high-tension current?
A. Yes, sir.
Q. That is a danger that would not exist anywhere except 

with the arc light ?
A. That is the danger that would result from grounding an arc 

light circuit in that way.
Q. Would it result from any other, — an Edison light?
A. With an Edison light, it would result in a sudden increase 

of current. Provisions are made to prevent any danger from that 
source by putting on what we call a safety catch, that will melt, 
will fuse, whose melting point is very much lower than the wire, 
which opens the circuit, and which prevents the passage of the cur
rent into the building.

Q. (By Mr. Collison.)  What is th a t,— in the Edison light, 
or in the arc light ?

A. That is not used in the arc light.
Q. (By Mr. M orison.)  I  understand your testimony to be 

that there would be no danger from fire, no increased danger from 
fire, from putting into a conduit all the present electric wires, 
except the high-tension wires ?

A. Well, I  wouldn’t say that. There is danger attending the 
low-tension wires.

Q. Is it increased by putting them into a conduit?
A. I don’t think so.
Q. (By Mr. L a n e .)  What is the danger from telephone 

wires, sir, — special danger?
A. Only as it conducts away the current from an electric light 

wire that it is not capable of carrying.
Q. There is no special danger of itself, I  suppose?
A.  No.
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Q. (By Mr. M o r is o n . )  Then I understand you to say, that, 
if you put all of the present electric wires, except the high-tension 
wires, into a conduit, you would diminish, of course, the interfer
ence with the fire department; and you would not increase the 
danger that you now speak of, of one wire getting crossed with 
another, and transmitting into a house too great a current for it to 
carry.

A. Yes, if only the low-tension wires were put out of sight.
Q. If they were put in, that danger wouldn’t be increased as 

it is while they are placed overhead ?
A. No, sir.
Q. And there would be a distinct advantage in the fact that 

the fire department would not be interfered with, leaving out of 
sight the question of unsightliness altogether?

A. Yes, sir.
Q. But, if you were to put these arc wires in it, you increase 

the danger so much in the conduit that it is not advisable?
A. We certainly prefer to have the wires, so far as the insur

ance interest is concerned, as they are now, than putting them in an 
imperfect conduit, or an imperfectly insulated way in the ground.

Q. That is, the high-tension wires?
A. That is, the high-tension wires.
Q. Only those?
A. Only those ; because the low-tension wires are doing to-day 

very well.
Q. And the others,— you would rather have them under

ground, so far as the interference with the fire department is con
cerned ?

A. Yes, sir.
Q. (By Mr. Harding.)  Wouldn’t you also have them kept 

underground then if the arc light would be over, —- then there 
would be no possible interference with the telephone?

A. I  think I have so stated.
Q. (By Mr. Collison.) When you visited Mr. Barrett in 

Chicago, did you also visit the offices of the Arc Light Company, 
-— Mr. Sunny’s company ?

A. I did not, because I received all the information necessary 
from Mr. Sunny at the convention.

Q. Did you get a sample of Mr. Sunny’s arc light cable?
A. I know what it is ; I have seen it before.
Q. Do you consider that a good cable ?
A. As good as there is made.
Q. You know it has been tested for months with good results?
A. Mouths is but a short time to test it.
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Q. For nine mouths ?
A.' Yes, sir.
Q. You know it has been tested for that time with good results ?
A. With good results, as he states.
Q. You don't doubt his statement, do you?
A. I haven’t said so.
Q. You said you doubted Mr. Barrett’s ; and I  want to know, 

Captain Brophy.
A. Did I say I doubted Mr. Barrett’s?
Q. I  think so. I would like to ask you this, Captain : As an 

insurance inspector, it is your duty to see, I suppose, proper insula
tion at the point of contact of arc light wires with the houses ?

A. Yes, sir.
Q. I would like to ask you whether the same degree of insula

tion prevails in those arc wires at points other than those of con
tact? I don’t know whether I make myself clear, or not. An arc 
light wire in this house-top service runs along and touches the house 
at a point where there is certain insulation satisfactory to you?

A. The insulation satisfactory there would be a glass insulator.
Q. Isn’t there a coating also on the wire?
A. Yes ; but I place little reliance on that.
Q. I would like to ask you whether that coating is the same 

all along the wire at points other than that of contact ?
A. Usually it is ; yes, sir ; except where we go into the build

ing, and actually come in contact with the woodwork or brickwork.
Q. There you require the covering, don’t you?
A. There we require the best insulation we can get.
Q. You have the covering inside the building?
A. The covering inside the building ; yes.
Q. And I believe you already stated that at present there is no 

supervision over wires except that exercised by the insurance com
panies?

A. And that is very little.
Q. How many dead wires are there in the city of Boston, — do 

you know ?
A. I couldn’t tell.
Q. Don’t they go up among the thousands ?
A. I don’t doubt it.
Q. Perfectly useless wires ?
A. Useless wires'. They are iron wires, and when once put up 

it doesn’t pay to take them down.
Q. There is no electrical difficulty about taking them down ; it 

is only one of expense ?
A. That is all.
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Q. (By Mr. H arding .)  Captain Brophy, if I understand you, 
you would say, would you not, that the difficulty in the way of 
devising a practical conduit for arc light wires was a mechanical 
difficulty to secure proper insulation ? There is no difficulty, is 
there, in running the current underground, provided it can he kept 
on the wire?

A. None whatever.
Q. So, provided some method of insulation can be found 

which would keep the current on the wire, it would run just as 
well, safely, efficiently, as overhead?

A. Exactly.
Q. Can you tell, Captain, about the respective proportion of — 

I only ask for round numbers — the mileage of arc light wires and 
of all other wires, low-tension wires, in Boston?

A. I  couldn’t tell. There are said to be about six hundred 
miles of arc light wires.

Q. And how many miles, in rough, of other wires?
A. I couldn’t attempt to guess ; it must go up in the thou

sands.
Q. The low-tension wires form a large majority, don’t they, of 

the wires which are now overhead?
A. They do.
Q. And those low-tension wires, together with the high-tension 

wires, are strung, are they not, in every direction, without much 
regard to being kept in parallel lines or in groups running in the 
same direction, are they not?

A. In many cases that is so, in Boston and every city and 
town iu New England.

Q. Now, wouldn’t you consider it of very great importance to 
the insurers, and to the public generally, to have the wires, even 
if they are all kept overhead, even if none are put underground, 
re-arranged and strung as far as possible in general parallel lines, 
so that, if anything does break, and there is a drop, the lines will 
Rot cross, will not be as apt to cross, as they are to-day ; wouldn’t 
it be a gain ?

A. I t would be a very great gain, and one of the things which 
ought to be done.

Q. And, if that was done, wouldn’t it also be possible to 
group in cables, or large wires, a number of what are now sepa
rate wires running in the same general direction for considerable 
distances?

A. Many of the wires, perhaps all that can be grouped, I 
don't say that that is so, — are already. It is possible that there 
are many more that can be.
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Q. If there are more which can be, they ought to be. That is 
to say, it would be a decided gain to have them, wouldn’t  it?

A. I t  would.
Q. I am not au expert, so you will pardon me if I go into un

necessary details. If I  understand you, the danger comes from 
the present system largely in this ; that, if a high wind comes, or 
if a heavy fall of snow or sleet or ice or anything of that sort, so 
as to load the wires, comes, a perfectly harmless wire, in and of 
itself, a low-tension wire belonging to one of the telegraph com
panies, or one of the district messenger companies, or one of the 
telephone companies, may be detached from its hangings and fall 
down across an arc light wire, conveying a high-tension current. 
The cover of that arc light wire is of a fragile nature,— what is 
the nature of that covering ?

A. There is no covering that I  know of that will stand for a 
long time the swaying and cutting through of fine wires.

Q. So in a few moments the swaying wires in a wind would 
expose the dangerous wire, and carry the current of that wire into 
any house or building where the telephone or telegraph wire ran.

A. Providing there was more than one wire in contact.
Q. So that, if the wires could bo lessened in number, and so 

grouped and placed that they will be under the arc light wires, 
and so hung that they will not cross each other if they should fall, 
and will not in any event fall onto or touch the arc wires, any 
such re-arrangement would be a decided gain, wouldn’t  it?

A. I t would be a decided gain ; yes.
Q. Wouldn’t it be best to have that re-arrangement — I  ask 

you as an electrician — conducted by some board of men who 
know what they are about, — some experts, scientists, electricians, 
rather than by, we will say, a city officer who is appointed to 
inspect buildings merely ?

A. Certainly, he should have, I  think, some knowledge of 
what was necessary.

Q. And, the more he has, the better?
A. Well, he need not be an expert electrician.
Q. Do you know, Captain, the number of miles of under

ground wire that the Bell Telephone Company now have in 
Boston ?

A. No, sir ; I do not.
Q. Or the New England Telephone Company?
A. No, I  do not.
Q. (By Mr. R ussell.)  Mr. Bropliy, in your opinion, wouldn’t 

it be better to have that regulation done by one man who holds a 
responsible office that gives him power of control, and who has
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sufficient knowledge, tlian it would be to have separate boards of 
three men in different cities, — a board made up of an electrician, 
a lawyer and an engineer? Wouldn’t it be better to put that 
power in the hands of one man, who has sufficient knowledge, for 
regulation ?

A. 1 wouldn’t want to be the electrician.
Q. On the board?
A. On the board.
Q. You wouldn’t want to be on the board of three, — the elec

trician ?
A. No.
Q. (By Mr. W inn .) Mr. Brophy, what would be the difficulty 

of putting an arc light wire in an Edison conduit ? What would 
be the result, and what would be the danger ?

A. The same difficulty that would occur with any other; the 
insulation is not sufficiently strong.

Q. If it was, there would be no danger.
A. If you kept the arc light current down to one or two lamps, 

you could do it.
Q. Supposing the insulation is so packed that it cannot be de

stroyed, as in the Edison conduit?
A. I t is so.
Q. Very well. If you can get a sufficient insulation, it solves 

the question, does it not?
A. In point of fact, you don’t do i t ; it is not a high insulation.
Q. That doesn’t respond.
A. The material is not a high insulator.
Q. I  know ; but that is not responsive to the question. If you 

find a sufficient insulation, put it around the wire, pack it solidly 
in the asphalt, doesn’t that solve the question?

A. I t does not, because it does not give sufficient insulation.
Q. But I am assuming that you do find sufficient.
A. In that case, yes.
Q. Suppose you And an insulation that will stand a resistance 

of twenty-three million ohms in the tenth of an inch, and put a suffi
cient amount of that around a wire, and put that in asphalt in the 
iron pipe, — where is the danger to arise?

A. None at all.
Q. Doesn’t that solve the point?
A. Yes, when you reach that.
Q. (By Mr. B urdett.) H ow about insulation under that sys

tem?
A. That is an afterthought.
Q. Isn’t that the difficult part of the problem ?



A PPEN D IX . 141

A. Yes, sir.
Q. Now, let us assume for a moment that Mr. Winn's com

pany, or some other, presents us with this perfect insulation, and 
the wires are thus solidly buried from one end of a street to the 
other: how are you going to get off of that main line onto your 
commercial stores and houses?

A. Mr. Winn would have to provide the means of doing it.
Q. Did you ever know of any means yourself ?
A. No, sir.
Q. Did you ever hear of any means for doing it ?
A. Not for arc light circuits.
Q. (By Mr. Leary.) What form do you adopt in crossing 

bridges, — what is the insulation in that case?
A. Crossing bridges?
Q. Yes. How are the wires buried in that case,— in what 

kind of a form?
A. In some cases there are wires buried in the submarine 

cables. You mean crossing under the water?
Q. Yes.
A. Yes, sir.
Q. How would it be in the case of picking up a cut wire ; 

where a wire is cut at a fire, and somebody picks it up, what is 
the effect?

A. That wire when it was cut was as harmless as a clothes 
line, because you would have to complete the circuit to establish a 
flow of current through it.

Q. There is no danger at all ?
A. There might possibly be in this w ay: the other end might 

lie on the ground, — wet, damp ground; and if you had nails in 
your shoes, and you were in contact with the wet ground, you 
might then complete the circuit through you.

Q. What effect would this have, supposing, in this horse car 
arrangement, that one of those wires were cut in some way.— 
would that have any effect ?

A. I  don’t think the tension of that current is sufficient to 
injure any one.

Q. (By Mr. A twood.) What, the horse-car current?
A. Yes, sir.
Q. Did you hear about a horse being killed over here on 

Beacon Street by coming in contact with one of those wires on 
Sunday ?

A. I  didn’t  read that particular one; but I  read so many of 
those things that there is nothing new.

Mr. B ussell. I  think that is a mistake. There was a horse
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killed in Cambridge by the current, which is the strongest curr'ent 
which runs in the street, an alternating current of one thousand 
volts ; and I suppose it is one of the most dangerous currents 
which runs, because it is alternating.

Q. (By Mr. Cheney .)  Supposing the conditions were as you 
stated with regard to the wire being broken and the other end on 
the ground forming a circuit; I have been told that a man having 
on rubber boots can with impunity handle that w ire: is that the 
fact?

A. The rubber boots would be a sufficient insulation to prevent 
the generation through the circuit, if they are pure rubber, because 
there would have to be little or no resistance in an arc light circuit 
to establish a current at all. If the two carbons in a lamp are 
separated by the thickness of a piece of paper, and there is no 
other way to go through, you can’t start that line of lamps ; that 
separation is sufficient to prevent the generation of the current. 
After it is overcome, then it will be generated.

Q. (By Mr. M ea n s .)  Y ou say with rubber boots there would 
be no current. How is it with the shoes which are made to-day, 
which are mostly lamp-black and zinc?

A. I wouldn’t warrant you against danger under those circum
stances.

Q. (By Mr. Burdett.) In case an arc wire is cut, if that is 
down on a bright sunshiny day, or when the ground is dry, and 
one of the cut ends rests in one point, and a man standing on dry 
earth in another point takes up the other end of the wire, then do 
I understand you to say it would be easy to get a shock ?

A. I  think it would be very doubtful, with the circuit open, to 
establish that amount of resistance.

Q. Then, what I understand you to say is th is : that a man 
taking up in his hand one end of the cut wire, and standing with
out rubber boots on damp earth, or wet earth, and the other end of 
the wire laying on another point of damp earth, and the current 
being between the two points of damp earth, the current would 
travel through him ?

A. That would be accidental.
Q. (By Mr. S outiiwortii.)  Captain, a question has been 

made here about a rumor of a horse being killed by an electric cur
rent. Do you know, sir, that a horse is one of the most sensitive 
animals to electricity in the world ?

A. No, I don’t know that I  do.
Q. Do you know in New York a question of this kind occurred, 

— that, in a leakage from a conduit to a cover, an iron cover, the 
electricity was so slight that Mr. Edison could hardly find it with
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his tongue, and that every horse that went along there and struck 
that cover jumped and tore the teams all to pieces?

A. 1 don’t know that that is so ; no, sir.
Q. (By Mr. G ooch.)  Captain Brophy, has the problem of 

insulating low-tension wires been solved by any one except the 
Edison Company that you know of ?

A. No one lias put it into practical operation that I know of, 
except them.

Q. The Edison people are the only people who have put that 
into practical operation ?

A. Yes, sir.
Q. Do you know where their conduits in Chicago and Detroit 

and New York are placed?
A. I  don’t speak of anything outside of New England.

. Q. You are familiar with the Edison system ?
A. I am, sir.
Q. You think that fully solves the insulation for its own

system ?
A. I t  is successful, fairly successful.
Q. Would it be possible for that system to use any general 

underground conduit?
A. I t  would not.
Q. I t couldn’t use it?
A. No, sir.
Q. Then, if there was any general underground conduit system 

established, the Edison system would have to lay its own conduit?
A. It would, or do no business.
Q. (By Mr. Ch eney .)  Can we know why? That is some

thing I would like to know.
A. Owing to the size of the conductor.
Q. (By Mr. G ooch.) That is, the size of the copper?
A. Yes, sir.
Q. With a low-tension current, you have to have a very much 

larger conductor?
A. Yes, sir.
Q. In order to carry the electricity?
A. Yes, sir.
Q. And it would be impossible to use that in a drawing-in 

duct system, or any system which you have seen?
A. It could not be done.
Q. (By Mr. H arding .)  I want to ask you whether you think 

it would be an improvement upon the present system to adopt 
some such plan as this : To put all the low-tension wires under
ground out of the way, and then to put the arc light wires in a
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separate conduit underground; and, when the wire passes or 
reaches a block where electric lights are needed, to have the con
nection made from the conduit to the block by means of the aerial 
conductors running outside of the building, we will say, properly 
insulated, and then carried onto the roof, and then from that roof 
distributed over the block, so that practically the same distribu
tion could be had in the block that is had now from the present 
overhead system, the only difference being that the main com
munication with the dynamo or the plant is underground until it 
reaches this block. In that way, if possible, the large cables, 
which are, I suppose, the most dangerous ones, would be under
ground, and merely the distributing wires overhead, or rather 
over the buildings, for each block, but there would be no large 
wires crossing streets. Is that possible?

A. The wire used for arc lights is of uniform size throughout 
the circuit. No matter how many lights you have, you don’t 
require to increase the size of the wire.

Q. Would it be possible to arrange it as I  have suggested, so 
as not to increase the dangers of fires over and above the present 
methods?

A. I  don't think it is possible, at first, to put them in a con
duit with our present form of insulation ; that is out of the ques
tion, in my opinion.

Q. You mean simply because the electricity would be diffused?
A. Yes.
Q. Not because it would endanger fire?
A. I t  might. As I  described before, it might cause us many 

fires. The same thing would occur if we had the same grounds in 
the same way with the overhead system. We then would increase 
the dangers ; but, if you distribute these wires underground, bring 
them practically in contact with the ground, and nothing between 
it but that insulation, which is not to be relied on, so far as I 
know, then you are increasing our hazard.

Mr. H arding . I didn’t understand your testimony fully, 
Captain.

[Adjourned till 10 a .m ., Wednesday, April 3, 1889.]
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FOURTH H EARIN G.

' Ap r il  3, 1889.

The committee met at 10.20 a .m ., Senator Hathorne presiding.,
Mr. H athorne. Had you finished with Captain Brophy, Mr. 

Burdett ?
Mr. B urdett. I  think Captain Brophy was under examination 

by other counsel at the time of adjournment, and I  will recall him, 
that his examination may be finished.

T estimony op W illiam  B rophy, re su m e d .
Q. (By Mr. H arding .)  Only one or two more questions, 

Captain. Do you have special charge of the city of Boston, or of 
the territory outside ?

A. Of New England, outside of the city of Boston.
Q. So you are not especially familiar with the city of Boston?
A. No, sir.
Q. Or with the condition of the wires overhead here?
A. No, s i r ; not so much as the Boston inspector.
Q. I don’t know as I  made my question quite clear at the time, 

Captain, — perhaps I did, and perhaps you gave me just the 
answer you wanted t o ; but I  will repeat it, in order that there 
may be no mistake about it. I  am told that in some places they 
have adopted this system, which I will try to describe, and I 
would like to know whether you think it would increase the fire 
risk any in the particular block. Let an arc light wire be brought 
underground to a particular block or square, to a building in that 
block, and then let it run outside the building, properly insulated, 
up onto the roof ; and, when on the roof, let it be distributed for 
use in the buildings of that block, just as it is now distributed. 
Would the risk of fire be increased, do you think, in that block, 
by that arrangement?

A. I  think it would, with the present style of insulation.
Q. Can you tell me just why ?
A. AVe would be apt to have contact with the ground in the 

conduit and in the building itself, — the contact in the building 
itself might be a poor one, — which would cause overheating, or 
perhaps an arc, that would set any inflammable material on fire, — 
would set anything on fire.
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Q. Then the danger, if I understand it, would be increased be
cause you would get the two grounds, — you would get a ground 
in the conduit, and you would get a ground in the building ?

A. Exactly.
Q. Doesn’t one ground, to wit, in the building alone, cause 

danger?
A. It is only a menace, in case of another one.
Q. You have got to have two grounds, in order to make a 

dangerous circuit or connection ?
A. Yes, sir.
Q. And the conduit might furnish the second one?
A. I  think it would be very apt to.
Q. N-jw, the matter I referred to the other day, with refer

ence —
A. There is another matter I  might speak of, if you will per

mit me.
Mr. H arding . Certainly.
The W itness. Where you leave the ground, where you leave 

the conduit and go up on the outside of the building, you expose 
the insulation to greater danger than you would at any other point, 
because the conditions vary ; the temperature varies, — it is dry 
at one time and wet at another; and the insulation gives way 
quickly under those conditions.

Q. Do you know ■what insulation is used in Philadelphia in the 
underground conduit there, where arc light wires are run?

A. I don’t know that I know what particular kind they use 
there ; I  know most every kind there is.

Q. Are you aware of the fact, or do you think it is a fact, or 
not, that an arc light wire is successfully operated now under
ground in Philadelphia, and has been for a couple of years?

A. I do not think it has been successfully operated for a couple 
of years ; it might have been for a short time.

Q. Do you know Mr. Walker?
A. I do, intimately.
Q. He is a competent electrician, isn’t he?
A. He is.
Q. And a straightforward man?
A. Yes, sir.
Q. If he said it was successfully operated, you would believe 

him?
A. I  certainly would.
Q. Have you visited Philadelphia to inspect the system your

self ?
A. I  have not.
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Q. So what you know is not obtained from your personal in
spection ?

A. No, but it is somewhat from communications with Mr. 
Walker.

Q. Now, Captain, with reference to the other question I  asked 
the other day, I understood you to say that a fireman could handle 
the wire, or touch it with an axe, or put a wet ladder against the 
wire, or make the connection in almost any way with safety.

A. Not in almost any way.
Q. Perhaps I  am broadening your answer a little more than is 

fa ir ; but the precise question I  put was, whether he could cut it 
with an axe, or could lay his hand upon it, or could direct a stream 
of water against i t ; and you said that in those three cases, I  
believe, it could be done with safety?

A. Yes, sir.
Q. Now, supposing that wire were grounded somewhere else ; 

how would it be then ?
A. If he was on the ladder, I  think he would not get injured.
Q If he were standing on the ground and directing a stream 

of water against it, and the ground were wet under his feet, as 
would be the case, what then?

A. He wouldn’t know whether he was playing on an arc light 
wire or an ice-liouse.

Q. Then, as to these reported cases of accident which have 
happened, — children being killed by falling over an arc light 
wire, and linemen or operators being killed by coming in contact 
with an arc light wire, — do you disbelieve such stories?

A. No, sir ; I  do not.
Q. Such accidents happen, then, by reason of a ground in 

some other place on the circuit ?
A. Not always.
Q. How else?
A. Sometimes a lineman carelessly puts himself across the 

terminals of a fifty-light machine, for instance, somewhere near 
the station. If he takes hold of both the wires, the outgoing and 
incoming wire, near the station, for instance, he would be very 
apt to have an accident occur to him ; and of course he might be 
killed by the interposition of a ground through himself and at 
some other point. But there are only a few positions in which a 
person can be killed by an arc light wire.

Q. Could you describe those ?
A. Yes, sir. [Witness illustrates by a sketch.] We will sup

pose the circuit is broken at that point, and we have a fifty-light arc 
machine there. The man places himself directly in the circuit,
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across those two broken wires. We will now suppose we have a 
ground here close to the machine, another here on another circuit, 
or the same one, and the resistance of the man’s body would be 
presumably much smaller than that of fifty arc lights, and he 
would be apt at that point to get a current sufficient to injure him. 
At this point near the dynamo, we will say, we have twenty-five 
hundred volts ; but half the distance out on the circuit from the 
dynamo we have only one-half the amount of pressure we have at 
the dynamo. There are two methods in which a man could be hurt. 
You might have a ground here and another there close to the 
dynamo ; and, if a person there was connected with the ground and 
the wire, he would be very apt to be injured, possibly be killed. 
The nearer the point where the first ground is, the less possibility 
of injury.

Mr. H a t h o r n e . Will you explain that to the committee from 
your sketch, so that we can all see it and understand it?

The W it n e s s . Arc lights are run in series, one after the other, 
on a long wire. You might liken it to a force-pump pumping 
through a long pipe. At the pump, when the column of water 
first starts, we have the greatest amount of pressure, and when we 
get to the end of the pipe we have nothing. There is this differ
ence : that the current is started from the dynamo on one side, 
and returns to the other side, and at the returning point there is 
practically no pressure whatever. Or, it is like a centrifugal fan, 
taking away what air there is in a long pipe, rarifying it on 
one side and compressing it on the other. Now, at the point 
where the current starts, we have the greatest pressure, say 
two thousand five hundred or three thousand volts ; one-half the 
distance we reduce it one-half, and so on as we go down. So 
that, to be actually injured by contact with two wires, a person 
must get pretty near the dynamo ; that is, if he takes hold of the 
outgoing and returning wires. If there is a ground close to the 
positive side, where the current comes out, and another one near 
the opposite pole, and a person stands on the ground and takes 
hold of the bare wires near the dynamo, the chances are that he 
would get killed. At a hundred or two hundred feet away, where 
two or three lamps are interposed, or four or five lamps interposed 
between him and the ground, the chances of his getting killed 
would be very slight. The point of danger is the point where the 
wire leaves and returns to the dynamo. If a person were stand
ing on a ladder, — a ladder is not a good conductor, — the resist
ance of his body and of the ladder itself would be sufficient to 
keep him from being injured. Do I make myself clear now?

Mr. H a t h o r n e . Yes, I  think we understand it.
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The W itn ess . The real danger is very much magnified.
Mr. Means. I  saw a few lines in one of the papers last night, 

Mr. Brophy, stating that a man was instantly killed by coming in 
contact with wires, — I think in some place in Ohio. Did you see 
anything about that.

The W itness. N o, sir ; I did not.
Mr. M eans. I  don’t know the circumstances about i t ; there 

were only a few lines, giving the statement that he came in con
tact with the wires.

The W itness. Most of those stories need verification, and for
tunately many of them are never verified.

Q. (By Mr. H ar din g .)  Y ou expect, do you not, that the 
progress which is rapidly being made in the electrical science will 
at some time, and probably before long, solve the problem of 
proper insulation ?

A. I  expect it, and would be glad to see it to-morrow.
Q. I t is a fact, isn’t  it, that experiments are being made, a 

vast number of them, in different parts of the country in that 
direction ?

A. Yes, sir.
Q. Various cities are making an attempt to put their wires 

underground in various ways, are they not?
A. I  don’t know of many that are making a successful attempt 

to do it.
Q. Not a successful attempt, but making an attempt?
A. The matter is being agitated, no doubt.
Mr. H arding . I  think that is all I  care to ask, Mr. Chairman.
Mr. H athorne. Are there any other gentlemen here who desire 

to ask the Captain any questions ?
Q. (By Mr. B urdett.) Captain Brophy, doesn’t  the taking 

hold of the two poles of a dynamo, or both branches of the circuit 
near the dynamo, correspond very nearly to a man getting on a 
railroad track in front of a locomotive ?

A. I should expect the man who would do the one would do 
the other.

Q. And one is about as likely to be done as the other, isn’t it?
A. Yes, sir.
Q. Have you ever known of a case of fire caused by overhead 

wires in Boston ?
A. No, s ir ; I  have no knowledge of any such case. I  was 

called in to assist in determining the cause of a fire said to be from 
that cause ; but we could not determine that it was caused by the 
wires outside ; it was from a defective apparatus inside.

Q. I  understood you to say, the other day, that the difficulties
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which arise from the use of wires now have no relation to the 
question of overhead or underground distribution of the main part 
of the current, didn’t I  ?

A. I think so.
Q. But they arise from the defects in the wires inside the 

buildings ?
A. All the fires we have are from that cause.
Q. Whatever may be the system of main distribution ?
A. Yes, sir.
Q. Then, to put it a little more clearly, whether or not the fires 

which have happened would have been equally likely to have hap
pened, had the distribution been an underground instead of an 
overhead distribution ?

A. The majority of the fires we have had have had nothing 
whatever to do with the distribution. They mainly come from 
arc lamps.

Q. And would have been just as likely to occur, had the dis
tribution been underground?

A. I t would have made no difference whether it was under
ground or overhead.

Q. Then one final question, — I think possibly you have 
already answered it, — but what is your judgment as to the proba
ble increase or decrease of fires by a general burying of the wires 
that are now overhead?

A. I think that the insurance interests, with the present 
methods of insulation, — as I claim, there is no insulation, — 
would be justified in strenuously opposing any such measure.

Q. And that is their attitude, if I  understand you, to-day?
A. I  will let Mr. Barton, who represents the insurance inter

ests, answer that question.
Q. (By Mr. H arding .)  Do yon mean they would oppose 

the burying of all wires, or only arc light wires ?
A. I  mean arc light wires.
Q. You would have no objection, or the insurers would have 

no objection, to the burying of all wires but arc light wires?
A. I  don’t know why they should.
Q. (By Mr. B urdett.)  Is this danger of explosion something 

peculiar to underground wires, or could explosions happen with 
overhead wires ?

A. I t is impossible almost to prevent what we call arcing on 
any line, from a loose connection, a poor contact with the earth, 
or anything of that kind. Let the conduit be filled with gas at 
that time, with a proper amount of air mixed with it, and explo
sions must follow.
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Q. The other branch of the question was, whether such a 
thing is possible with an overhead wire ?

A. I  do not see how it is possible ; you cannot explode the air.

T estimony of J ohn Orford.
Q. (B y  Mr. B drdett.)  W here do you reside?
A. Bridgeport, Connecticut.
Q. What is your business ?
A. Superintendent of the Bridgeport Electric Light Company.
Q. Are you engaged with any other concern than that?
A. I  am one of two who own what is called the New England 

Electric Supply Company.
Q. How long has your experience in electrical matters ex

tended ?
A. My connection with electric lighting exclusively?
Q. No, with electrical matters generally, first.
A. Since 18G2.
Q. Where did it begin ?
A. In London, England.
Q. You may state, if you please, briefly, what experience you 

had in the old country with the use of electrical apparatus, and 
submarine or subterranean cables in connection with it.

A. My experience has been somewhat varied. I have had the 
usual experience of a telegraph operator. I have also had the 
experience as inspector of telegraphs for the Indian government 
for a period of nine years. During those nine years I  had occa
sion to go through Europe and make a report on the various tele
graph systems, as operated by the respective governments iu 
Europe.

Q. Did you have any experience or contact with subterranean 
or underground wires in Europe or India, or any occasion to study 
those subjects ?

A. I  had considerable experience with cables running from 
Bushire in the Persian Gulf to Kerrachie, India, for ordinary tele
graph purposes. I  also had some experience for about three 
months with using cables, sometimes under the water, sometimes 
in trenches in the ground, sometimes on the surface of the ground, 
for igniting charges of gunpowder and gun-cotton.

Q. From your experience with these submarine or subter
ranean cables in Europe, were you able to draw any conclusions 
afterwards with reference to such or similar cables for use in elec
tric lighting ?

A. Well, I  have studied the question somewhat, and, taking 
into consideration the difficulties which they have had in obtaining
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insulation for submarine cables, wires which have been laid under 
the ground in conduits, boxes, etc., submarine cables, subter- 
lanean, etc. } taking the standard of insulation which they require 
and specifications which are made out for the Atlantic cables; 
taking into consideration the standard of the insulation and the 
nature of the current which is used, comparing that with the cur
rent which is used for electric light purposes, — I fail to see where 
they are going to get insulation to stand.

Q. Are you familiar with the different requirements for sub
marine cables?

A. I am.
Q. With the power and with the operation of these different 

forces which you have named ?
A. Yes, s ir ; I am.
Q. When did you come to America, Mr. Orford?
A. Nine years ago.
Q. And have you had since coming to America any experience 

in the electric lighting business?
A. I have been engaged in the electric lighting business for the 

past seven years.
Q. Where?
A. Baltimore and Bridgeport.
Q. Have you during that time had any occasion to use, or 

attempted to use, or experimented with, subterranean cables for 
electric lighting purposes?

A. Yes, s ir ; in Baltimore. The electric light company in 
Baltimore wanted to find out something about this underground 
work, and I  had some cables made by what they considered to be 
the best manufacturers of electric lighting cables. They placed 
them underground, and gave them a fair test. I was engaged in 
that, and I watched one or two of those cables for a period of 
twelve months, making daily tests of them with a Thompson re
flecting galvanometer, which is the most sensitive instrument 
known for making tests with. I  can give you the record of 
those tests.

Q. I do not care for them in detail; but what was the general 
result of those tests in Baltimore ?

A. One of the cables, which was covered with a rubber com
pound, when it was made in the factory, and tested, stood a test of 
four hundred and fifty megohms per mile, insulation resistance.

Q. That was the factory test?
A. That was the factory test, made in a tank of water with 

salt in it. When we had it in Baltimore, we tested it previous to 
putting it underground, and we got the same result. When we
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put it underground, in order to obtain the worst conditions at the 
start, we filled the trench full of water, so that we had really prac
tically laid the cable in mud and water, under the worst conditions 
that could be imagined; and we tested the cable then, and we 
found it was precisely the same as at the factory, — four hundred 
and fifty megohms per mile. That cable was tested by me for a 
period of twelve months; and I  found, as winter advanced, the 
insulation ran up very considerably, and when the warm weather 
came, the insulation came down very materially.

Q. What do you mean by the insulation going up and coming 
down? You don’t mean the physical covering of the wire, do you?

A. I  mean the surrounding substance, whatever it is. An 
insulating substance is a substance that will not conduct the elec
tricity.

Q. You mean to say it showed good insulation and bad 
insulation ?

A. Exactly. The insulation was very good during the winter, 
and, as the weather increased in temperature, the insulation be
came poor, — low, as we call it.

Q. And you have instruments for measuring what the condition 
of the insulation is ?

A. Precisely. There is no guesswork about it. Where it is 
done in a proper manner, it is done just as much on a scientific 
basis as you can measure the length of this table by a three-foot 
rule ; there is no guesswork about it.

Q. Then the result of your tests was, that the insulation varies 
with the weather?

A. Yes, sir ; that is a well-known fact. Where you have frost 
in the ground, your insulation will improve ; and when you come 
in contact with steam pipes, or heat from any cause, then you will 
find your insulation will decrease in value.

Q. Does that constitute, then, one of the problems of under
ground insulation, — the change in temperature of the earth ?

A. Well, if you bury your wires deep enough, of course you 
get the natural temperature of the earth, which will not be affected 
either by heat or by cold ; but, taking it within one, two or three 
feet of the surface of the earth, you will find that your insulation 
will be affected by summer heat and winter cold.

Q. To digress here for a moment, allow me to ask you what, 
if any, effect the difference in temperature between the earth and 
air would have upon a wire, a portion of which was in the earth 
and a portion of which was brought out of the earth and distrib
uted on the sides or over the tops of houses ?

A. The experience of people who have been in this business
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for half a century, or a quarter of a century, anyhow, leads us to 
believe, that, if they can keep the conditions surrounding the wire 
uniform, the life of the insulating material will be considerably 
lengthened. Take, for instance, submarine work. As you know, 
the first cable that was laid down in the Atlantic in 1856 proved an 
utter failure, from several causes ; but it led to considerable experi
ence, and that experience has been, that, if you keep your cable in 
water all the time, the insulation will improve, if you begin with 
the right substance, such as gutta-percha. As matter of fact, the 
cables in the Atlantic, which have got an insulation of two hun
dred megohms per m ile,— that is, according to the specification 
for the cables, — to-day will probably run up to five thousand 
megohms per mile, simply because the gutta-percha has improved 
under the constant pressure. If you attempt to bring your wires 
out of the ground, as you speak of, up to the sides of the houses, 
you will have a variable condition. You will have the sun beat
ing upon them one day, and the next day you will have rain ; they 
will be dry, and wet, very similar to the ends of the cables which 
are subjected to tidal influences. And any person familiar with 
submarine work knows that the shore ends of the cables give the 
most trouble, simply because they are wet, and dry.

Q. Now, to return to the experiments in the city of Baltimore, 
did they or not demonstrate the success of cables for underground 
work ?

A. One cable stood the test that it was subjected to very well, 
but it was not such a severe test as ordinary underground work 
would amount to.

Q. What was it ?
A. I t was simply put in on one end of the circuit, while the 

remainder of the circuit was overhead; and we had a well-insu
lated overhead circuit, so it did not strain the insulation of the 
portion which was underground so much as it would have done 
had the whole circuit been underground.

Q. Then, do I understand you to say, that, when one branch 
of the circuit is laid underground, and the other branch is run 
overhead, the strain on the underground portion is not the same 
as it would be if both branches of the circuit were underground?

A. Certainly not.
Q. So, if, in Philadelphia, for example, there is in the neigh

borhood of a mile of underground conduit, one-half of the circuit 
being underground and the other half carried on poles, would that 
be a fair test of the success or failure of a system wholly under
ground?

A. I t would be no test at all. For instance, let me say this,
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that the other day a gentleman who is interested in making this 
wire which it is proposed to use underground, asked me under 
what conditions he could have a test which would give the most 
favorable report for his wire. I  told him just exactly what we 
are saying now ; that, if he would put it in a circuit, one-half of 
which was underground and the other half of which was over
head, he would get a good report. But, on the other hand, if a 
man really wants to make a fair test of underground work, he 
must put the whole of the circuit underground.

Q. What was the result of putting the whole of a circuit under
ground in Baltimore ?

A. We did not put a whole circuit underground.
Q. Not in any case?
A. No.
Q. What was the result, then, under the conditions which you 

did have?
A. One of the cables which we had was made upon a new 

idea, or rather an old idea revived ; that is, to string beads on the 
wire, — take a copper wire, and string beads on it made of terra
cotta.

Q. Pardon me, — I  do not think it is necessary to go into the 
details of th a t; but will you please state what the general result 
of your experience there was ?

A. The insulation test of the terra-cotta bead cable showed 
somewhere in the neighborhood of, I forget the exact figures, but 
about fifteen or sixteen megohms per mile. I was confident 
enough in my mind to prognosticate that the thing would play out 
within a year. As matter of fact, it gave out in eight months. 
Electrolysis set up in the wire, and at the end of eight months 
the result was that there was no wire left.

Q. What is electrolysis in the wire?
A. It is the decomposition of the copper, the wire itself, into 

some other substance ; I can’t really tell what it goes to.
Q. And the result is what to the wire itself?
A. The result is, the wire disappears, and all you see is a 

green streak.
Q. That was one of the results of the operation of these 

underground cables, — that you had a green streak instead of a 
wire?

A. Yes, sir.
Q. Have you been familiar, since your experiments in Balti

more, with different kinds of underground conduits?
A. Yes, sir; I  have inquired into this underground system 

considerably.



156 APPENDIX.

Q. Have you made any tests ?
A. I  have made tests of wires which were recently put into a 

conduit; hut to make a test of wires which have been put into a 
new conduit is of no value whatever. If you want to make a test 
of wires in a conduit, to ascertain whether there is probability of 
the insulation holding good or not, you have got to flood your con
duit with water. To put a wire into a dry conduit, which has 
been recently built, and from which every precaution has been 
taken to exclude moisture, is no test at all. Let it lie for a year, 
till the floods come, and the conduit gets flooded, and then you 
can find out what value it has.

Q. What would be the result of moisture coming in contact 
with portions of the wires ?

A. The result would be, that the insulation would become de
fective, unless it was good enough to stand the strain. As a mat
ter of fact, in New Haven the other day they put some six pairs 
of wires underground in a new conduit, every precaution having 
been taken to have it of the very best description as to material 
and workmanship. They had considerable rain, and within a 
period of two months two of the cables have become defective, so 
much so they have been rendered useless. The water got into the 
conduit, and they had what is called a short circuit between two 
cables.

Q. Now, were you at all familiar with the attempts of European 
manufacturers to turn out good cables ?

A. Yes, sir.
Q. And have you formed any opinion as to how far, if at all, 

the recent attempts in this country have resulted in an improve
ment over the attempts in the old country heretofore ?

A. The attempts to insulate wires for submarine or subterra
nean work have all been to cover the wire with some non-conduct
ing substance which would be flexible, because you have got to 
have a cable you can coil up for transportation. There are better 
insulating substances than rubber.

Q. Why aren’t they used, then?
A. Because there are mechanical objections to them.
Q. The mechanical objection, that they are inflexible?
A. Exactly. Rubber is about the only thing I am aware of 

that you can use, — rubber and its compounds. Now, as far back 
as, — I could not say how far back, — but certainly for a period 
of twenty years, rubber and its compounds have been used for 
insulation of wire. The old idea of having gutta-percha wires 
overhead has been abandoned, for the simple reason it cracks 
very easily. Now, it appears to me that what the parties who
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are making wires for underground work to-day are doing, is on 
the old lines that have been followed in the old country. There 
has not been such a demand for an insulated wire here as there 
has been there, because there are reasons why wires should go 
underground in the old country which do not exist here.

Q. They, therefore, took up the problem of underground con
duits there long before we did here ?

A. Long ago.
Q. Do I  understand you to say you think little advance has 

been made on their efforts here ?
A. Very little, indeed.
Q. Is there any absolute non-conductor of electricity that you 

know of, except dry air?
A. Well, dry air stands at the head of the list, and next comes 

ebonite; and there are other substances which bear relation to 
each other in their insulating properties.

Q. Isn’t it true that every substance is only relatively a non
conductor for electricity?

A. Certainly.
Q. And, that being so, is it or not a mere matter of expense 

or money in obtaining a good insulation of an electric wire over 
which a current of high tension is ru n ; and are there other ele
ments than that of expense involved ?

A. Oh, yes ; there are other elements besides the money ques
tion. If you undertake to supplement the insulating properties of 
rubber with some mechanical devices, you will improve i t ; but I 
do not look upon conduits as any great advantage, in the manner 
in which they are constructed at present.

Q. Then, assuming at this time that you must have the quality 
of flexibility, you say that rubber or its compound in some form 
must necessarily be used ?

A. Yes, sir.
Q. Because the cables have to be wound on drums, and then 

taken down into man-holes and bent for that purpose, and bent 
again for the purpose of going into the ducts. What is the effect 
on insulation, generally speaking, of bending the cables?

A. Well, if cables reach their destination in as good condition 
as they left the factory, it is considered that they do remarkably 
well. The more you handle a cable, the more damage is likely to 
be done to it.

Q. What, if any, damage is likely to arise from winding it on 
a drum, and bending it to get it into a conduit?

A. Naturally, if you coil it up, the inner circle is going to be com
pressed, and the outer circle is going to be distended somewhat.
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Q. And that would affect the insulation favorably or unfavor
ably?

A. Unfavorably.
Q. Now, suppose you put on the wires such an insulation of 

very great thickness, what would be the objection to that, even if 
that were capable of containing the current without leakage ?

A. Well, the difficulty in that case would be, you would require 
an immense drum ; because, if you take a wire only five-eighths 
of an inch in diameter, such as is used at the present time, you 
cannot bend it in a small circle without breaking the covering.

Q. How about the question of room in the conduits ?
A. The conduits would have to be made large enough to con

tain them.
Q. That, then, would add to the difficulty of getting room 

enough in the streets to contain the conduits, wouldn’t it?
A. Yes, sir ; it would all enter into the difficulty of putting the 

wires underground.
Q. Now, Mr. Orford, what is your conclusion, if you have 

come to any, upon the question as to the relative efficiency of 
overhead wires, as now used, and of underground wires, in the 
present state of the art of insulation ?

A. I  think it is impossible to make a comparison, unless you 
assume something which does not exist at present. There are no 
underground wires in operation to-day successfully. Being some
what interested in the matter, I  have made inquiries. I  visited 
Philadelphia, which 1 have heard a good deal about; and I was 
very much like a gentleman from Minnesota, who came East to 
see the wires that were buried underground, and when he came 
here he found it was only in the West that they were buried. I 
found I  was on a wild-goose chase myself. In Philadelphia 
I  didn’t find them underground. I went there and saw Mr. 
Walker, who is the chief of the electrical department of the city 
of Philadelphia. He has some wires underground coming into the 
city h a ll; but they are for telegraph and fire-alarm purposes, and 
he is extremely careful not to put any electric light wires in witii 
them. The wires underground in Chicago I  questioned Mr. Sunny 
about, and he could give me no electrical data which were of any 
value. For instance, in regard to the matter of insulation, I asked 
him how many megohms he had in his circuit, and he said he 
couldn’t tell, — he supposed about one. Now, that is like asking 
a man how much pressure a pipe or hose will stand, and he says 
he doesn’t know, and goes ahead and puts on pressure until the 
thing bursts. That is about the way they are doing in Chicago. 
If they would provide us with some information on the subject, if
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they would say that their insulation amounts to so many megohms, 
which is a way of stating the power to withstand the resistance of 
the current, then we could form some conclusion whether the work 
was being done in a proper manner, or not. But merely to say 
that they are working, and to wait for the day to come when they 
will not work, is not a thing that commends itself as being a proper 
method of doing work, to a person who is familiar with these mat
ters.

Q. Do I understand your answer, then, to amount to this : that, 
so far as you can ascertain, they are doing precisely what a man 
would do if he buried a pipe in the ground and began to force 
water through it at some pressure, without knowing the resisting 
power of the pipe ?

A. Precisely.
Q. How long their insulation will resist the pressure, or how 

great pressure it will ultimately resist, is a question which they 
apparently have not troubled themselves with ; is that true ?

A. I t is a question which they will know about when it becomes 
defective.

Q. At present, you say, they have apparently no information 
on that subject?

A. If they have any information, they are not disposed to give 
it to any one else.

Q. Take a city like Boston, where the present distribution of 
the electric wires is what is called house-top distribution, from 
roof to roof : can you see any advantages, if that system of sub
sidiary distribution is to be maintained, in burying a portion of 
the circuit in the ground; and, instead of running directly from 
roof to roof through the air, as is now done, run from the roof 
down the side of one building and under the street and up the side 
of another building onto another roof, — do you see any advan
tages in such a change ?

A. You mean any advantage over putting the whole of the 
circuit underground ?

Q. No. I  say, assuming you have an overhead distribution as 
it now exists, would there be any advantage in burying the main 
circuit underground, and then running up the side of a building 
to reach the roof, instead of going from roof to roof directly, as 
is now done ?

A. And obviate crossing the streets ?
Q. Yes.
A. None whatever. I  should think it would be a great dis

advantage.
Q. What would be some of the difficulties and dangers met
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with in such a case, in addition to those which now exist, if any, 
in overhead wires?

A. Well, the overhead wires, if they are properly placed and 
properly cared for, have but a very small element of danger in 
them. If you bring them down in front of the buildings, place 
them underneath the ground, and then carry them up along the 
front of the opposite buildings to the roofs, you are exposing your 
firemen to considerable risk, by placing the wires in a position so 
that they would come in contact with them. There is also the 
question of the connection to be made between the underground 
piece and overhead piece, which will have to be very carefully 
looked at. I may say here, on this question, that one point which 
has given an exceeding amount of trouble in all underground 
service, even for ordinary telegraph work, has been the con
nections.

Q. What is that difficulty?
A. The difficulty is, that however careful you may be in 

making these connections, it seems to be impossible to cover 
them as carefully with the insulating substance as the other por
tion of the cable is made.

Q. Let me ask you, right on that point, is it true that when 
you make a connection from the main conduit into a house, or 
between the underground system and the overhead system, it 
must be made by hand ?

A. It must be, unless they adopt some mechanical method of 
vulcanizing the connection.

Q. Has any such method been adopted as yet, to your knowl
edge ?

A. None whatever.
Q. Now, can as good a connection be made in that way, where 

it is necessarily done by hand, as could be made in the factory, 
where the insulation is originally put on the wire ?

A. No, it cannot be done.
Q. So the result, if I  understand you, is, that you have got to 

break the insulation wherever you make these connections, and 
that break has got to be repaired by hand instead of by ma
chinery ?

A. Precisely.
Q. And without putting it through the proper process, as is 

done in the factory with the original wire?
A. Yes, sir. They have introduced a good many compounds 

for the purpose of making connections at joints, but it is a work 
that requires a man of great experience. The difficulties attend
ing the covering of joints, even, are very serious at present, very
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serious, indeed ; so much so, that whole miles of underground work 
have been abandoned in Europe, owing to the difficulty in making 
the joints as good as the cable itself. I t  is only necessary to get 
a leak here and a leak there, and the whole thing has to be aban
doned.

Q. Then, as a final question, I  will ask you this : Taking into 
consideration all jrou have learned by an experience extending 
since the year 1862, if I  remember rightly?

A. Yes.
Q. And including the supervision of government telegraphs in 

India for nine years, and work upon subterranean and submarine 
cables, and experience with electric lighting apparatus iu this 
country, — do you see any advantages, and if not, do you see any 
disadvantages, which would arise from a general change of the 
overhead system into an underground system of wires ?

A. My opinion about that, sir, is, that, until some other 
method of insulating wires besides merely having a rubber com
pound is employed, until something else is found, or something 
else is used, they will never be able to operate wires underground, 
in conduits or in troughs, or in any mechanical arrangement where 
moisture is going to get in. I  do not think they will be able to 
operate them successfully.

Q. Do you know of any effort being made in any other direc
tion than the mere use of rubber in some form, or some compound 
of rubber, at present ?

A. I  do not.
Q. Then I understand your answer to be, that, so long as the 

efforts at insulation are directed in the way they have heretofore 
been, you do not anticipate a favorable solution of this problem?

A. I base my answer on the experience they have had in 
Europe. • They have tried almost everything to cover wires with 
which will enable them to operate them successfully underground, 
even with the very weak current which they u se ; and, although 
they have wures underground to-day, as I  said before, there are 
reasons existing there which do not exist here. I t is not from 
choice that they are underground. They have been looking out 
for some method by which they can improve the service, but they 
haven’t yet found it. Reasoning in that manner, I conclude they 
cannot operate arc wires to-day in a successful manner underground.

Q. (By Mr. Moiusox.) You state that there are reasons why 
wires should go underground in the old country, which, reasons do 
not exist here ; what reasons have you in mind ?

A. Well, take it in Germany, for example. As you may be 
aware, the telegraph service there is owned by the government.
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They have a great many miles of wire underground more from a 
military point of view than from a commercial point of view. 
Their object has been to provide themselves with a system of 
telegraphy which will not be discovered in case their country is 
invaded by the enemy, and they have put their wires underground 
for that very purpose.

Q. Are there any wires overhead in Paris?
A. I have not been in Paris ; I cannot tell.
Q. Have you been in Berlin?
A. Yes.
Q. Are there any wires overhead in Berlin?
A. Yes, sir.
Q. What proportion of wires are overhead and what are under

ground in Berlin ?
A. I cannot tell the proportion.
Q. Have they any underground in Berlin?
A. Yes, sir ; they have underground wires in Berlin.
Q. Are they telegraph wires ?
A. Telegraph wires, telephone wires and electric light wires.
Q. You say there are some overhead; where are they over

head ?
A. In Berlin?
Q. Yes ; are they generally overhead?
A. Well, I  was in Berlin in 1872, and the. telephone hadn’t 

started then.
Mr. M okison. I  was there in 1872, and 1 don’t think there was 

a wire overhead in Berlin then.
The W itness. The telephone service hadn’t started, so there 

were no telephone wires there at all, either underground or over
head.

Q. Does your experience, which you have been telling us 
about, as to wires in Europe, date back to 1872?

A. My personal experience in Europe goes back to 1880.
Q. That is the latest?
A. Yes, sir.
Q. In what cities ?
A. In the cities of Moscow, St. Petersburg, Berlin, Copenhagen.
Q. In 1880, in Berlin, how was it?
A. No, not in 1880 ; 1872, in Berlin.
Q. Then, on the continent of Europe, leaving out Russia, you 

have no experience with wires later than 1872?
A. None whatever.
Mr. B ukdett. I  think you were not here when the witness first 

began his testimony. He was not introduced for the purpose of
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showing what the present systems in Europe are, because his 
experience is not recent enough; but simply as a general expert, 
whose experience has extended over several countries, who for the 
last eight years has been engaged in electric lighting in this 
country. I  introduced the affidavit of Mr. Thurnauer in regard to 
the European systems, and he has examined them within a year.

Cross-examination.
Q. (By Mr. H a r d in g . )  What did you say your present 

business is, Mr. Orford?
A. I  am superintendent of the Bridgeport Electric Light 

Company.
Q. Is that an arc light company?
A. I t is both an arc light and incandescent company.
Q. Has Mr. Gilbert anything to do with that company?
A. Mr. Gilbert is president of that company.
Q. The Mr. Gilbert who is president also of the Boston Elec

tric Light Company ?
A. I believe so.
Q. Mr. Frederick A. Gilbert?
A. Yes, sir.
Q. Do you own any stock in the Bridgeport or in the Boston 

Company ?
A. I do not.
Q. Have you ever visited Chicago ?
A. No, sir.
Q. You are not familiar, then, personally, with the Chicago 

system ?
A. I  am not familiar with it personally, only as I  happen to 

know something about the wire which has been supplied to Pro
fessor Barrett. I have seen a number of pieces of wire which have 
been returned after they have proved defective, and I  have had 
the usual channels of obtaining information, such as are open to 
everyone.

Q. But you have never visited Chicago to inspect the system 
there?

A. No, sir.
Q. Have you inspected the system in any other city except 

Baltimore and Philadelphia?
A. And New Haven.
Q. Is the experiment which you have mentioned the only one 

they have made in New Haven in the way of underground electric 
wires ?

A. Yes, sir.
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Q. Have you investigated tlie New York system personally?
A. I have investigated the conduits.
Q. How lately?
A. Two weeks ago, and from the start.
Q. At Brooklyn?
A. I have not been in Brooklyn, because I  was not aware that 

there were any wires underground in Brooklyn.
Q. When did your experiments in Baltimore, that you referred 

to, begin and end, — how many years ago?
A. I t  will be six years ago this summer.
Q. Has the science of electricity made some progress during 

the last six years?
A. Undoubtedly the science of electricity has, but the science 

of covering wires has not.
Q. You say you think it would be dangerous to put wires 

underground; jTou refer to arc light wires only, I  suppose, do you 
not, when you say that?

A. I do not think I said it would be dangerous.
Q. Well, objectionable?
A. Oh, yes ; objectionable ; that is, from a commercial stand

point.
Q. I t would increase the expense, you mean?
A. I t  would increase the expense, so much so that the 

chances arc, — for instance, take Bridgeport, — that, if we were 
compelled to put the arc light wires underground, it would simply 
mean the abandoning of the arc system.

Q. You could still use the incandescent system?
A. We could use the incandescent system.
Q. Do you use that for street lighting in Bridgeport ?
A. We do not.
Q. Simply for inside lighting?
A. Yes, sir.
Q. If all the wires but the arc light wires were put under

ground, it would not affect your arc wires in any way, would it?
A. Not that I am aware of.
Q. Wouldn’t it help them very much?
A. We will be very glad, speaking from a selfish point of view. 

The fewer wires on the poles, the less trouble we are likely to 
encounter.

Q. You don’t know of any reason to prevent, do you, and you 
may see certain advantages which would occur, if all the wires but 
the arc light wires were put underground ?

A. Advantages in what direction?
Q. Well, advantages to the electric light companies, for
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instance, and to the general public, from having the streets cleared 
of the overhead tangle of wires ?

A. Yes ; it would not be so unsightly.
Q. Are you familiar with Boston and the overhead system here ?
A. I  am not familiar with the overhead system in Boston, but 

I am familiar with the overhead system of wires in New York.
Q. Could you say what proportion of the overhead wires here 

in Boston are low-tension wires and what high-tension?
A. Speaking of wires carrying a current for electric light 

business ?
Q. Yes.
A. I  could not.
Q. When were you in Philadelphia?
A. I  was in Philadelphia three weeks ago.
Q. And you say Mr. Walker told you then that he had no arc 

light wires underground?
A. No, sir; he did not. Mr. Walker took me down into the 

subterranean passage under the city hall, where he showed me his 
wires coming into the city hall in connection with the fire-alarm 
system, and he had no electric light wires in the subterranean pas
sage under the city hall.

Q. Did you get the impression from what you saw in Phila
delphia, or what you heard, that there were no arc light wires 
underground in Philadelphia?

A. I got the impression from what Mr. Walker told me, and 
what Mr. DeCamp told me, — that they had no regular system of 
underground wires in Philadelphia.

Q. No, pardon me ; that is not an answer to my question. 
Did you understand, and do you understand now, that there are 
no arc light wires underground in Philadelphia?

A. Oh, no. There are arc light wires underground, but the 
whole circuit is not underground.

Q. You mean the whole system is not underground?
A. A whole circuit, one circuit, starting from here, say, and 

running around this table, for instance. One portion of the cir
cuit is underground, but the whole circuit right around is not 
underground.

Q. How does that work ?
A. Well, I really could not tell you how it does work. I t  will 

certainly work in a far better manner than if the whole circuit 
were underground.

Q. That is a gain, is it not, proportionately, to the community 
in general? If part of the circuit is underground, doesn’t it 
remove part of the wires from overhead?
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A. I t  will remove part of the wires from overhead; hut, if 
there is any question of danger, it will not eliminate the danger. 
The portion which is overhead will still have the same dangerous 
properties, if there are any there.

Mr. H arding . Certainly; hut the danger won’t he so exten
sive. There won’t be so many chances, because there will not he 
so many wires.

Q. (By Mr. Sheeakd.)  Just a single question. Are these 
wires you spoke of, that come into the city hall in Philadelphia, in 
an ordinary conduit, or in a subway or tunnel ?

A. They enter from the street in what is a portion really of 
the city hall building. There is an archway through which you 
can pass, about eight feet in height, and they have two shelves 
running along the sides of the walls, and the wires are laid on 
those shelves, — shelves supported on brackets in the ordinary 
manner in which a shelf might be supported.

T estimony of Stephen E. Barton.

Q. (B y  Mr. B oedett.)  Where do you reside?
A. In Newton.
Q. What is your business ?
A. I  am insurance adjuster.
Q. Have you any particular duties with reference to the 

electric lighting industry ?
A. Yes, sir. I have been since 1884 the chairman of the 

electric light committee of the New England Insurance Exchange. 
I have general supervision of electric lighting wires and apparatus 
in New England, outside of the city of Boston and the State of 
New Hampshire.

Q. Where is the New England Insurance Exchange located,— 
where are its headquarters?

A. Its headquarters are here in Boston.
Q. Have you had any experience, Mr. Barton, outside of your 

experience as chairman of the electric light committee of the New 
England Insurance Exchange, with reference to electrical matters?

A. Yes, s i r ; I began my electrical experience quite early,— 
when I  was a mere boy, in 1863.

Q. Will you please state briefly what experience you have had 
with reference to electrical matters ?

A. From the latter part of 1863 until the middle of 1865, I 
was employed on the United States military telegraph lines. 
From that time till 1874 I was ki the telegraph service. Four 
years of that time, from 1867 to 1872, I was employed on the
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Atlantic cables in Nova Scotia and Newfoundland. And, as I 
say, since 1884, I  have had to do with electricity as relates to 
electric lighting.

Q. What are your general duties as chairman of the electric 
light committee of the New England Insurance Exchange?

A. Well, there is a committee of four besides myself, and we 
took in charge the supervision of electric lighting matters in 1884, 
by reason of there having been a considerable number of fires, and 
we having found out that our interests were being jeopardized 
somewhat by unintelligent and unskilful installation of electrical 
apparatus. We undertook to supervise it, believing that it would 
serve our interests and would make electric lighting matters a 
great deal safer ; and we have continued the supervision until now, 
receiving very satisfactory results from our efforts.

Q. What has been the change, if any, accomplished in these 
risks during the time that this supervision has existed ?

A. The danger has been very largely decreased.
Q. What has been the attitude, generally speaking, of the 

electric lighting interests towards the insurance supervision of 
these risks?

A. Well, for the first year or two we met with some little op
position, comparatively small, however. Since then we have 
been working in the most harmonious accord; or, I  should say, 
the electric lighting interests have worked most harmoniously 
with us. They do not make the slightest objection to-the carry
ing out of any rules or requirements that we impose, and the dis
position on the part of the electric lighting people seems to be 
quite general to do the best possible work.

Q. What, generally, was the reason for the fires which you 
say occurred at the beginning of the underwriters’ supervision of 
these risks?

A. Well, they were mainly due to poor interior work.
Q. Work on the interior of buildings, as it was at first put in?
A. They were very largely due to defects in the arc lamp 

itself.
Q. Whether or not those deficiencies and defects, have been in 

the process of being remedied since that time ?
A. They have been very largely remedied ; yes.
Q. Do the fires which occur to-day, when the}' do occur, have 

any relation to the old-time poor installation of the plants ?
A. I don’t think that they do, to any considerable extent. 

I  think the poor work has been replaced by better work in nearly 
all instances.

Q. Perhaps you misunderstood the question. I  wanted to
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know whethei the fires that have occurred have heeu due, us u 
rule, to recent work, or to old work in the way of installation?

A. Well, I do not call to mind any recent fires that have had 
any particular bearing upon the constructional work, either old or 
new. We have had some fires, a very few fires, and they have 
been due to old apparatus inside the buildings.

Q. Is an improvement being made in the character of that 
apparatus ?

A. That apparatus is coming into disuse, and is being replaced.
Q So that, generally speaking, are these risks becoming more 

or less hazardous ?
A. Very much less hazardous.
Q. Have the fires which you have referred to been caused in 

any degr.ee, and, if so, in what degree, by the fact that the distri
bution of arc currents has been an overhead rather than an under
ground distribution ?

A. I do not know of any underground distribution in New 
England.

Q. I might ask you, then, whether or not the fires which have 
occurred would have been as likely, or not, to have occurred, had 
the distribution been underground rather than overhead ?

A. I do not think that in those I have knowledge of the system 
of distribution has had any effect whatever. They have been 
mainly from lamp troubles.

Q. In the interior of buildings?
A. In the interior of buildings.
Q. Whether or not there has been any substantial fire loss 

caused by the overhead wires themselves, — the out-door overhead 
wires ?

A. I do not call to mind any.
Q. So, if I understand you, the fires which have occurred 

might equally well have occurred if the general system of distri
bution had been an underground instead of an overhead system ?

A. No, I should not want to say that.
Q. What is your answer ?
A. I should say, that, if the general system had been under

ground instead of overhead, the chances would have been much 
enlarged for an increased number of fires.

Q. Do I understand you to say, that, if the overhead system 
were converted into an underground system, you would expect a 
larger fire loss than you have heretofore had?

A. I  most certainly should ; yes.
Q. For what reasons?
A. Well, for the very reason that you would be carrying an
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element that has a very strong affinity for the earth nearer to it, 
if you carried the wires underground. My purpose would be to 
carry this element as far from its natural source as I  could, rather 
than to carry it nearer.

Q. As an underwriter, then, are you in favor of the conversion 
of the overhead system into an underground system of electric 
wires ?

A. I am most decidedly against it, as an underwriter, with the 
present forms of insulation, anj'thing that I  know of for insulat
ing wires underground. I  believe that a main trunk line might 
possibly be run underground, if the question of distribution didn’t 
enter into the problem at all, and you could run a line from one 
end of a town to another without its being tapped at any inter
mediate points. I think that possibly such an underground 
system would be feasible ; but I am inclined to think, then, I 
should want to put the sewer system and the gas and steam pipe 
systems overhead, if I were to put an electric light system under
ground.

Q. If you succeeded in having a main cable run, as you sug
gest, from one end of a town to another, would that differ materi
ally from having a railroad without depots or chances to stop off 
between thu terminals ?

A. I t would be very much like it. I t would be very con
venient for through traffic, but very inconvenient for the way 
business.

Q. For a man who wanted lights at either end of the town, it 
would be all righ t; but all those between would have to go with
out, wouldn’t they?

A. That would be about the result, I  think.
Q. Have you any interest in this matter, except as an under

writer ?
A. Nothing that I know of.
Q. You say you see no advantage, but, on the other hand, you 

see many disadvantages, in burying the wires in the present state 
of the art of insulation?

A. Yes, sir; I most certainly do. I  believe the present sys
tem, the overhead system, could be improved by a more sys
tematic running of wires in many instances; and I don’t know 
but what some municipal supervision in that respect would be 
wise, considering the many wires that are being strung overhead.

Q. Does that involve the necessity to any extent of the con
version of the overhead system into an underground system?

A. I  would not convert the overhead system into an under
ground system.
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Q. You mean to say you would merely regulate the present 
overhead system?

A. That would be my idea. I  think it could be wisely regu
lated, regulated with good results, in some instances. The elec
tric lighting interests are quite free, quite ready, and have in many 
instances regulated their outside wires at our suggestion ; but in 
many other instances they have not been able to comply fully with 
our suggestions, by reason of being unable to obtain rights of 
way and things of that kind.

Q. Whether or not there are special rates offered by the under
writers of New England for the exclusive lighting of buildings 
with electricity ?

A. The New England Insurance Exchange have made a re
duction in rates for the exclusive use of electric lights in all manu
facturing risks, and in many other instances.

Q. Is this a circular issued by the New England Insurance 
Exchange on the second day of April, 1888?

A. Yes, s ir ; that is a circular which was issued by my com
mittee.

Mr. B urdett. I  might put this in evidence, Mr. Chairman. It 
is headed “ New England Insurance Exchange,” is dated Boston, 
April 2, 1888, and is addressed “ To Companies and Agents. The 
following vote was passed on the 31st ultimo: A reduction in 
the tariff rates in the New England Insurance Exchange, as here
inafter indicated, will be made on and after April 1, 1888, for the 
use of electric lights, under the following-named conditions.” Then 
follow six conditions, which it is not necessary for me to read.

Mr. H arding . This relates to New England, outside of Bos
ton ?

The W itness. Yes.
Mr. H arding . I t does not relate to Boston?
The W itness. Not at all.
Mr. B urdett. In this document, the insured agrees that he 

will use nothing but the electric light. Then this document gives 
a schedule of reductions where incandescent lights only are used, 
and in those cases a reduction of ten cents is made; and then 
there are other risks, where the reduction is five cents.

Q. In running over the list of risks beginning with box fac
tories, boot factories, bakeries, bleacheries, etc., I want to know, 
Mr. Barton, whether or not there is included among any of the 
places named such places as dry goods stores, or clothing stores, 
or nicely furnished shops where the wires would naturally be con
cealed from sigh t; or whether, on the other hand, they relate 
entirely to places where the wires can be placed in sight?



A PPEN D IX . 171

A. In the majority of the risks that are named in that class, 
the wires are not concealed, although it is not meant to apply to 
that. The reason we have not included mercantile stores, dry 
goods stores, and the like, such as you have named, is because it 
is almost absolutely impossible to get in them the exclusive use of 
electric lights ; there will be gas and there will be kerosene lamps 
used in them. And, for that reason, we have not as yet made our 
reduction to apply to that class of property except in special 
instances.

Q. I  noticed the omission, and I  wanted to know the reason. 
Now, would you make a ten per cent, or a five per cent, or 
any other reduction, for a building using exclusively electric 
lights, provided the wires were carried between the ceilings and 
under the floors, and were generally concealed?

A. If they wrere generally concealed, and the wiring was so 
constructed as to meet our approval, in some instances we would 
be inclined to do so.

Q. Would you make any reduction for a building lighted 
entirely by arc lights, when the wires were concealed under the 
floors and ceilings ?

A. We do not permit the concealing of arc light wires in any 
case at all. That is strictly prohibited.

Q. You don’t  permit the concealing of arc light wires in any 
instance ?

A. No, sir.
Q. For what reason ?
A. Because we think it is unsafe. We want a dry air insula

tion surrounding an arc light wire in every instance. We want it 
in contact with nothing without proper insulation, and we cannot 
have an assurance that it is so arranged, unless it is in plain open 
sight.

Q. If you are, then, unwilling to accept as an insurable risk a 
building in which arc light wires are placed in any way except 
openly and in an exposed position with air about them, would it 
be in your judgment more or less dangerous to put those same 
wires in the ground, subject to moisture and the changes of tem
perature ?

A. Why, it certainly would be very much more dangerous. I  
do not think it possible to insulate an underground electric current, 
such as is used for arc lighting, without the possibility, and the 
great liability, of establishing a ground connection. I  am inclined 
to think it would exist almost always. That being the case, it 
would then only be necessary to form a ground in the interior, and 
trouble and danger would be quite liable to ensue.
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Q. That is to say, if I understand you, wires indoors are under 
better conditions than the wires in the ground would be ; but even 
wires indoors you regard as unsafe if they are not strung through 
the air and do not have the air around them ?

A. That is our requirement, — that arc light wires shall not in 
any case be concealed ; while we permit the concealing of incan
descent wires, and wires with a low voltage, if properly insulated. 
We are now just about revising our rules for incandescent work. 
In doing so, we are considering the question of insulation quite 
seriously. We have found from experience that almost any insula
tion that is in use to-day is unsafe for concealed work, by reason 
of its being liable to be affected by moisture and dampness inside 
the walls. Therefore, in our new rules we shall require that where 
incandescent light wires are concealed, they shall be kept away 
from contact with the building entirely, and shall be strung on 
such insulators as porcelain or glass, and kept from contact with 
the walls or the sides or the ceilings of the building entirely.

Q. You are referring now to incandescent low-tension wires?
A. Yes. The arc light wires we do not permit to be concealed 

in any instance, no matter what the construction is. Where the 
conditions of construction, such as I  have just named, cannot be 
carried out, we require some absolutely moisture-proof and non
combustible insulation to surround the wire ; but I  do not know of 
any such insulation now.

Q. What is the relative pressure on an incandescent wire, as 
compared with that on an arc wire ?

A. It depends altogether on the number of lamps on the circuit.
Q. Assuming a voltage of from two to three thousand in an 

ordinary arc current, what would be the voltage of an ordinary 
incandescent circuit inside a house?

A. Our regulations provide that wherever an incandescent 
circuit has a voltage exceeding five hundred volts, it shall be con
sidered as an arc light circuit. As matter of fact, the incandescent 
circuits do not as a general thing exceed from one hundred to one 
hundred and thirty volts.

Q. Wires having only a pressure of from one hundred to one 
hundred and thirty volts, you are unwilling to have attached to the 
building at any point?

A. Yes, sir.
Q. They must be suspended on hooks or on insulators, in such 

a way as to be independent of contact with the building ?
A. Suspended on insulating material, so that they shall not be 

in contact with any portion of the building, except where they are 
attached to these insulators, which are usually placed, say, four
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feet apart. We thus reduce the point of contact, compared with 
where the wire is laid directly on the wall of the building, from 
perhaps four feet of continuous contact, to a half inch or an 
inch contact with the insulator, and we have the insulating sub
stance as good as can be procured.

Q. Then, in a word, as an underwriter, are you in favor of, or 
opposed to, any plan for the conversion of the overhead into an 
underground system of wires?

A. As an underwriter, I am opposed to it. I see many objec
tions to it in the way of danger, and I do not see any compensating 
advantage to be gained. I. look upon the question of unsightliness 
as more or less of a sentimental question, and I do not think there 
is any great demand on that ground for the removal of the wires 
from overhead. I certainly regard the overhead system as the 
natural system, and I  think it can be so arranged without any dif
ficulty as not to be a hindrance to the firemen, and not to entail 
loss upon us by reason of retarding the work of the firemen.

Q. Will you state what, in your judgment, would • be the 
additional dangers to property arising from underground rather 
than overhead wires?

A. Well, I  think the danger to property and the danger to life 
would be largely increased. So far as personal danger is con
cerned, at every point of distribution, at every tap, the wires must 
emerge from the ground; they are then in reach of everybody; 
and it seems to me it would be almost impossible to make that tap 
from the main wdre, from the main conduit, or from any under
ground system, into a building, without so injuring the insulation 
that there will be liability to constant grounds ; and when one 
ground is established the other one only is necessary, instead of 
two as now in the overhead system.

Q. What, if any, danger would arise, in addition to the dangers 
which now exist, if any, from the accumulation of gases and an 
explosion by sparks from an abrasion of the wires ?

A. I t is very largely for that reason that I  would be in favor of 
having the sewer and gas systems overhead, if I were going to put 
the electric light system underground. The earth is so filled with 
gases from those systems, that in any conduit, or any underground 
system that I can look at as at all feasible, or likely to be adopted, 
the accumulation of gases must be very g rea t; and arcing or 
sparking would be almost unavoidable, and explosions would be 
the natural consequence, so far as I can see.

Q. And that is a danger which you are not subject to now, is 
it not?

A. That is a danger to which we are not subject overhead.
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Q. Now, without any further questioning, have you anything 
to say, Mr. Barton, as an insurance man, upon this general
subject?

A. I don’t know that I  have. I  don’t know that I  am particu
larly interested, any more than we are satisfied with the present 
system as it is ,— the overhead system of wiring. I believe that 
some municipal supervision of the overhead system, that, perhaps, 
might be in co-operation with the insurance inspectors, or with 
their advice in some instances, perhaps, would be advisable ; that 
is, to regulate the running of the wires so that they might be made 
more symmetrical. Perhaps that would comply with the msthetic 
tastes of some persons, and it certainly would be something of an 
improvement.

Q. Some few wires might be removed in that way which are 
now useless ?

A. I do not believe there are so many dead wires or tramp 
wires as is commonly supposed; but, if there is one even, it could 
be removed ; and that might be part of the duty of a city or town 
inspector, who could work, perhaps, in co-operation with an insur
ance inspector, whose business it is to look after such things.

Q. Passing from that subject to one other, have you made any 
examination or attempted any examination of the so-called under
ground system in Chicago, or have you had any communication 
with the people in charge of the system there ?

A. I was at the Chicago convention. I  made no personal 
inspection of the system, but I  listened very attentively to the dis
cussion there. I  have made a practice of being at the electric light 
conventions, the annual conventions, for the last three years, and 
I  have had opportunity on those occasions to become considerably 
conversant with the underground system ; and it is from informa
tion which I  have gained from contact with people interested on 
both sides of the question, combined with my own study of the 
subjects, that I  have formed my conclusions in relation to it.

Q. From what you have learned, have you any reason to 
believe that what has been accomplished in Chicago constitutes a 
solution of the question of underground wiring and distribution, 
or is an example which could be followed in another city, like 
Boston ?

A. No. From what I  learned from the discussion at Chicago, 
I  should think it was very far from a solution of the question. The 
circumstances differ considerably from what they are in Boston, 
and I am not prepared to believe that they have met with any 
degree of success even in Chicago.

Q. One other question. Do you regard the obtaining of a sat-
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isfactory and complete insulation of underground wires as a mere 
question of money?

A. No ; I think it is more a question of material, at the pres
ent time. I  think possibly if there were room enough under
ground, if you excluded everything else, with sufficient quantities 
of the present material, you might have perhaps what might be 
called a trunk line of the electric lighting system underground 
that possibly would be successful; but the question of money and 
the question of space would be very large elements there.

Q. You mean to say, that, if you took a small copper wire and 
surrounded it, say, with a foct of insulation, and kept that straight 
without bending, and laid it in the earth, you might have a suit
able non-conductor?

A. Then I should want to surround that insulation 'with quite 
a thickness of something to prevent any mechanical injury, and 
also something that should shut out from the insulation the outside 
effects, chemical effects and things of that kind, that attack the 
insulation from the outside as the current does from the inside.

Q. Assuming the existence of those conditions, and also the 
necessary condition of the flexibility of the wire and its winding 
upon drums, and bending to go into and come out of man-holes 
and conduits, have you then any reason to suppose, or do you be
lieve, that the question of insulation is a mere question of money?

A. No, s i r ; I do not.
Q. (By the Chairm an .)  Are you opposed to the putting of 

wires underground, if any practical system can be found?
A. Oh, no ; not at all. I  should be in favor of it when a 

practical system is found, but not till then.
Q. You have said it is much better to have them overhead, 

and that that is the place for them. I suppose you mean, by that, 
because no system has yet been perfected to that extent, as you 
believe, which would make it safe to put the wires underground?

A. Well, I  do not know, even if a system were found, that I 
should think it advisable in all instances to make a wholesale burial 
of the wires. There are many elements that enter into the ques
tion, that affect the different systems of wiring. What would 
affect the telephone system would not affect the telegraph or 
electric lighting system ; what would affect the telegraph system 
would not affect the electric lighting system; and there are very 
many things to be considered. For instance, take the telegraph 
system. I believe there are in the neighborhood of forty branch 
offices in Boston to-day. I  do not think it would be possible to 
bury the telegraph wires in any conduit system, and still have the 
good service, the service by the number of branch offices, that we



176 APPEND IX.

get to-day ; because, at every place where that underground system 
was tapped for the purpose of a branch office, I think there would 
be trouble almost continually.

Q. In what way?
A. Well, electrical troubles in the way of insulation.
Q. I  am assuming that some system could be found by which 

all sorts of wires could be placed in conduits, and operated with
out difficulty. If that could be done, are there any objections, 
that you know of, to wires being put underground?

A. I  do not think that ever could be done. I  should not want 
to pass upon that point.

Q. I  was only assuming it could be done, for the sake of argu
ment. Do you know anything about the New England Electric 
Exchange ?

A. Yes, sir.
Q. Has that any connection with your Insurance Exchange?
A. I t  has nothing whatever to do with it, any more than to 

co-operate with it in its endeavors to improve in electrical knowl
edge those engaged in electric lighting interests.

Q. Isn’t there some connection between your company, the 
men who compose your Exchange, and the men whom they send 
out? Don’t you employ men from that Exchange?

A. No, sir.
Q. Men represented by them or recommended by them?
A. No, sir. We employ but one man, that is Captain Brophy, 

as an inspector; and there is no member of the New England In
surance Exchange wdio is a member of the New England Electric 
Exchange, and vice versa. They are entirely distinct.

Q. Do you know anything about the character of the men who 
are recommended by that Exchange to insurance companies ?

A. I don’t understand that anybody is recommended. I do 
not understand quite the meaning of your question.

Q. Don’t they give certificates of recommendation to men who 
go to examine buildings and see that the wires are properly placed 
there ?

A. No, sir. They give certificates of qualification to those 
engaged in electric lighting matters, in the installation and the 
operation of electric lighting apparatus throughout New England. 
There is an examination by experts, who pass upon the qualifica
tions, and give the applicant a certificate in accordance with his 
qualifications. And there is just this connection : that, according 
to their rules, that certificate must be signed by the inspector of 
the New England Insurance Exchange, or the inspector of the 
Boston Underwriters’ Union, as the case may be, wherever the
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applicant hails from. That is simply as a matter of additional 
safeguard, perhaps, as to his qualification as it may be known to 
our inspector.

Q. I  wish you would state in a word what you think of the 
work of the Electric Exchange, and as to whether they have any 
interest except the promotion of information and the gathering of 
information on the subject of electricity and its uses.

A. I do not know that they have the slightest interest in any 
other direction. I  think that was the motive that called the 
Exchange into existence. They desire to better qualify men for 
their work, by giving them some inducement to improve them
selves in electrical knowledge. In fact, it grew out of complaints 
that had been made by insurance companies of unintelligent, 
unscientific work, of work being done by men who were not scien
tifically qualified for doing the work. Unsafe work in the way of 
construction and care sometimes crept in by reason of a person 
having too limited an electrical knowledge ; and it was thought a 
good way to improve this work would be to improve the man him
self, and to improve the man by giving him something to work 
for. Now, if he starts with a fifth-class license, as soon a3 his 
qualifications entitle him, he will receive a first-class license, and 
so have an object in view in improving himself in electrical knowl
edge. The influences and purposes of the Exchange are only in 
the direction of prompting better scientific education, with the 
view of securing better work and less dangerous work, and in that 
way to benefit the public generally.

Q. So far as you know, does the work of the Electric Exchange 
meet with the approval of the insurance companies generally ?

A. I have not known of an instance where it has not met with 
the approval of the insurance companies, and I  cannot conceive of 
a reason why it should not meet with their approval.

Q. Do you know some of the men connected with the Electric 
Exchange ?

A. I  am quite well acquainted with nearly all of them, I  think.
Q. (By Mr. Cheney .)  If I  understood you correctly, Mr. 

Barton, I  think you said the circumstances that are found in 
Chicago differ from those in Boston, in regard to making it 
possible to lay these wires underground. In what respects do they 
differ ?

A. The currents employed there are very much less in voltage 
than those which are employed here. I  do not think they employ 
any current with a voltage of over one thousand, while here and 
almost everywhere else the voltage runs up to two thousand 
and above. An insulation which would withstand the currents
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employed there, would not withstand the currents employed here 
and elsewhere.

Q. (By Mr. Mokison.) Leaving arc light wires and incan
descent light wires out of consideration, is there any reason, so 
far as the insurance companies are concerned, why the other elec
tric wires in Boston should not be put underground?

A. There is no reason I know of why the others should not be.
Q. I  mean so far as the insurance risks are concerned.
A. Yes, s i r ; I am speaking from an insurance stand-point.
Q. Would that also include the incandescent wires ? Is there 

any reason, so far as the insurance companies go, why the incan
descent wires should not be put underground?

A. Incandescent wires in Boston and in New England to-day 
are underground, and are giving very fair satisfaction.

Q. Would the insurance companies, on account of increased risk, 
be opposed to putting the incandescent light wires underground ?

A. No, sir ; I would not be opposed to it.
Q. Then, as I understand it, if the arc light wires were left 

overhead, so far as the insurance companies go, there would be no 
increased risk in putting all the rest of the wires underground?

A. Well, I should not want to answer that question in just that 
way, because I think the tendency to danger, even with the incan
descent system, is largely increased by putting the system under
ground, although it may be practically done. The tendency to 
danger is certainly increased, because you are carrying an element 
right into the bosom of the body for which it has the greatest 
affinity.

Q. Wo all understand enough about electricity, now, to know 
that. But, as a practical man, would you say your risks as insur
ance companies would be increased if all the wires were put under
ground, including the incandescent wires, except the arc wires? 
Would your premiums be increased any?

A. I  think, if they were all put into one conduit system, our 
risks would be largely increased. If the incandescent wires were 
put in a separate conduit, and the insulation were maintained in 
perfect order, I  do not think our risks would be increased.

Q. Then I understand your testimony to be, that no electric 
light wires can be safely put underground at present, so far as the 
insurance companies go ; that they prefer to have them overhead, 
even the incandescent wires.

A. Yes, sir.
Q. But, as to the telephone and telegraph wires, so far as the 

danger goes, it makes no difference to the insurance companies if 
they are underground.
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A. If they are underground and by themselves, so far as we 
are concerned, it maks no difference. So far as the telephone and 
telegraph companies are concerned, it would make considerable 
difference.

Q. If those wires were removed from the poles, that would be 
an advantage to the (ire department service, would it not ?

A. To what extent they are now a disadvantage, it certainly 
would be.

Q. Are they a disadvantage to any extent now?
A. I  do not consider they are, to any great extent.
Q. You think they are no practical disadvantage to the fire 

service now?
A. I  do not think they are to any great ex ten t; they need not 

necessarily be.

Cross-examination.
Q. (By Mr. H arding .)  D o I  understand you are the chair

man of a committee of the underwriters having charge of electri
cal matters in all New England, including Boston?

A. Excluding Boston.
Q. I t  does not have any control over Boston?
A. Nothing whatever to do with Boston.
Q. Who does have charge of the interests of the underwriters 

in Boston in this matter?
A. The Boston Underwriters’ Union, I  believe. There are 

two associations, the Boston Tariff Association and the Boston 
Underwriters’ Union, I  believe.

Q. So what you have said has been the result of your experi
ence in examining this question outside of Boston ?

A. Together with my somewhat limited observation of Boston. 
Nothing comes within our control in Boston ; but, of course, my 
observation has amounted to something.

Q. Could you say, Mr. Barton, what proportion of the wires 
overhead in Boston to-day are wires with low-tension currents 
and what are wires with high-tension currents?

A. I do not know that I know sufficiently about the wires here 
to say ; but I  should be inclined to the opinion that a very large 
proportion of them are what are known as low-tension wires.

Q. And, with regard to those, as I understood you to say in 
answer to a question put by a member of the committee, you see 
no reason affecting the underwriters, why they could not go 
underground ?

A. So far as the underwriters are concerned, I  know of no 
reason why they should not go underground, if the electric light-
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ing system was separate. I should not want to have them in the 
same conduit.

Q. I  understood you to say it would be an advantage to the 
underwriters, as well as to the public generally, I  presume, to 
have some sort of municipal control over the overhead system.

A. I  meant to convey the idea that I  thought such a system of 
control would perhaps have its advantages, and might be whole
some.

Q. Aren’t you willing to go further, Mr. Barton, and say you 
know that the present overhead system is capable of being very 
much improved? Certainly there is no reason why the dead wires, 
such as there are, should not be taken down.

A. I am not one who believes there are very many dead wires.
,Q. Are you sufficiently familiar with the matter in Boston to 

express an opinion on that subject?
A. I  am sufficiently to express an opinion satisfactory to my

self ; I  might not be well enough qualified to express an opinion 
which would be worth anything to anybody else.

Q. Such as there are could come down without any injury or 
detriment to anybody ?

A. Dead wires could and should come down.
Q. You know, do you not, that the board of aldermen have 

control over this whole subject, certainly, in Boston?
A. I do not know, but I  presume they have. From actual 

knowledge, I  do not know anything about it.
Q. Should you say that the present system of overhead wires, 

under the control of the board of aldermen, is open to improve
ment in the way of straightening the wires and properly grouping 
and arranging them ?

A. That is true, if the matter was put under the control of 
some person, who might be appointed by the board of aldermen, 
or some member of the board itself, working in connection with 
some electrical expert; and I  know no reason why he might not 
be an insurance electrical expert, inasmuch as his knowledge must 
of necessity be very general. I  can conceive that such a system 
as that would be of advantage ; but to what extent it would apply 
to the city of Boston, I do not feel I  should care to express an 
opinion upon.

Q. Isn’t it true that the number of wires overhead is very rap
idly increasing?

A. Of course that is a fact which does not need any demon
stration by me.

Q. Do you know whether or not it is a matter of difficulty now 
for companies, that have obtained locations or charters, to get a
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cliauce to pat their wires where they want them, because of the 
crowded condition of the overhead wires at present in Boston ?

A. No ; I  don’t think it is so much on account of the crowded 
condition, as it is on account of the objection of some people.

Q. Whom do you mean, — objection of what people ?
A. I don’t know what people in particular. I  know there is 

usually, or very frequently, objection on the part of one and 
another. I  do not know of the circumstance that objection arises 
from the fact that the overhead space is already crowded with 
wires; I  should think it was not altogether from that.

Q. No, not altogether from th a t; but is it the fact that com
panies are experiencing more and more difficulty in placing their 
wires overhead, from the unwillingness of owners of buildings to 
allow them to go there?

A. I  don’t know as I  should want to say that the difficulty is 
increasing any.

Q. But there is some difficulty?
A. I  have heard of difficulty from this source, but I  do not 

come personally in contact with it.
Q. Do you think it would be an advantage, Mr. Barton, to 

have some authority constituted, with sufficient power to carry 
out their views, which authority could place the low-tension wires, 
those which are in and of themselves harmless, if they are to be 
maintained overhead, under the dangerous arc light wires, so that, 
in case they became detached, or broken, or fell from any reason, 
they would not come in contact with the dangerous wires, and 
thereby carry dangerous currents into buildings? Would that be 
an advantage ?

A. In some instances it might be an advantage to have them 
placed under; but I think I  should be inclined to have them 
placed on separate structures, neither under nor over, so far as it 
were possible.

Q. Isn’t it true that cases have very frequently happened 
where telephone wires, we will say, that are perfectly harmless in 
and by themselves, have fallen down across arc light wires, and 
thereby carried dangerous currents into buildings? Isn’t that the 
fact ?

A. That has occurred.
Q. Now, wouldn’t that danger be removed, if the arc light 

wires were placed above, so the other wires could not fall on them?
A. I don’t think it would need any compulsion on the part of 

any public officer to induce the telephone people to put their wires 
quite a distance from the electric light wires. It would be for 
their interest to do it, if they could.
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Q. Is it done now?
A. I do not know of an instance where they voluntarily and 

willingly occupy the same structure.
Q. That is not my question, Mr. Barton. If you will try to 

answer my questions, we shall get along faster.
A. I will try to answer them if I can.
Q. Isn’t it a fact, and do you not know, that accidents have, 

frequently happened from the cause I have described?
A. I have heard of accidents from that cause ; I do not know 

of any personally.
Q. You are not familiar with Boston, are you, from a profes

sional point of view, I mean?
A. Electrically?
Q. Electrically.
A. Well, somewhat, but perhaps not sufficiently to know of 

these instances or to express an opinion about them.
Q. You say that self-interest would lead the telephone com

panies to place their wires so they could not come in contact with 
electric light wires. Now, the fact that they do come in contact 
with them here in Boston shows, does it not, that the telephone 
companies cannot help themselves, and that they are obliged to 
put their wires where they are now placed ?

A. I should think it would indicate th a t ; yes.
Q. Now, if there were some overseeing power, with sufficient 

power to arrange the wires as they should be arranged, would it 
not be a gain, we will say, to the telephone company as well as to 
ail the people who rent telephones and use them ?

A. I think it would be.
Q. And would not the same thing be true with regard to tele

graph instruments and telegraph wires ?
A. Yes, it would be a gain to them.
Q. Therefore, does it not. come back to my first proposition, — 

that it would be a very decided gain to the community in general 
to have the wires so separated, even if they are all to remain over
head, so classified and so arranged in groups running in parallel 
lines in the same direction, to have the number lessened so far as 
possible, and to have them suspended so that they will be subject 
to as little liability to dauger as possible? Wouldn’t it be a gain 
to have all these things done?

A. That would be the object in view, —
Q. Pardon me, but wouldn’t it be a gain, Mr. Barton?
A. I was about to answer the question. I t would be because 

of having that object in view that I  would have the supervision I 
mentioned some time ago.
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Q. I  do not understand quite what you mean by that. Do you 
understand my question ?

A. Yes, and I  thought I answered it. I  don’t know as I under
stood it.

Q. Will you please repeat the answer?
A. Your question was, if I understood it, whether it would be 

an advantage to have a supervision over wires, which should 
separate the electric lighting and power wires from the low-tension 
wires, have them run in separate groups, parallel, and do away 
with any useless wires. As I understood your question, it was in 
substance that?

Q. Yes.
A. I should most certainly say it would be an advantage.
Q. Now, is it true that the board of aldermen have to-day, and 

have had for years, that power?
A. I do not know exactly what the powers of the board of 

aldermen are. I  think very likely they have. I certainly should 
think it was within their province ; but whether they would be com
petent to exercise the power, or whether they would do it without 
having some one person appointed for the purpose, I  don’t know.

Q. Precisely ; of course they would not. Now, would it not 
be desirable that that person should be a person with some special 
knowledge on the subject?

A. If he were going to work alone, I should most decidedly 
say it would be a prerequisite.

Q. And also ought to have power enough to carry out his views 
in this general direction I  have indicated?

A. Yes, sir. I think perhaps he would not succeed in improv
ing matters very much unless he had the power. He certainly 
should have the power, if it were his duty.

Q. I understood you to say, Mr. Barton, that you thought the 
currents on the wires that are underground in Chicago, the arc 
light wires, are of less voltage than the currents used for arc 
lights here. What would the voltage amount to that supplied fifty 
arc lights on a single circuit ?

A. It would depend entirely on the voltage of the lamp.
Q. Supposing they were of two thousand candle power ?
A. That might not indicate the voltage of the lamp, by any 

means.
Q. Supposing the lights are of the intensity of forty volts, and 

there are fifty on a circuit?
A. I t would require two thousand volts to supply the lamps, 

and in addition to that you would need to add the resistance of the 
conductor.
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Q. Therefore, a current that did supply forty or fifty lamps of 
forty volts each, must carry a current of two thousand volts or 
more, must it not?

A. A current, in order to maintain fifty forty-volt lamps, must 
have a voltage of two thousand, at least.

Q. Now, do you know Mr. Barrett of Chicago,— John P.
Barrett ?

A. I never met him except at the Chicago convention; I  saw 
him there.

Q. Would you believe him under oath, from what you know of 
him ?

A. I  should not want to say I would not believe any man 
under oath.

Q. If he said, in an affidavit, that li these lights are of the in
tensity of forty volts each, and the circuits are often so combined as 
to give fifty or more lights on a single circuit on eight or nine miles 
of cable,” should you be inclined to believe it, or disbelieve it?

A. If he made such a statement, I  should be inclined to be
lieve i t ; although I should want him to account for the contrary 
statement that was made in the Chicago convention.

Q. By him?
A. No, I don’t think by him, but at his request. The question, 

if I  recollect rightly, was asked of him, but he did not seem to 
know ; and I  believe he referred the question to Mr. Sunny, who 
answered it. Professor Barrett, I believe, did not know, at least, 
he would not answer the question. That is my recollection of it.

Mr. IIai'.dixg . I  w ill read now from  an affidavit of his, made 
and sworn to by him.

Mr. Russell. What is the date of the affidavit?
Mr. H arding . The twenty-third day of November, 1888.
The lighting of the Chicago river has been successfully accomplished 

by underground wires placed in thirteen miles of two-inch pipe, buried 
in the earth, principally along the dock line For this purpose we use 
nine miles of the Western Electric Company’s lead cable (known as the 
Patterson cable), and four miles of kerite cable. In this way we are 
serving one hundred and six arc lamps, which we can easily increase to 
one hundred and thirty-five arc lamps, when necessary. These fights 
are of the intensity of forty volts each, and the circuits are often so 
combined as to give fifty or more lights on a single circuit on eight or 
nine miles of cable.

Q. Now, does not that mean, being interpreted so those of us 
who are not experts can understand it, — does not that mean 
that currents are forced underground through that circuit of two 
thousand volts or more ?
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A. If that statement is true, it would certainly indicate that, — 
if they are using as many as fifty forty-volt lamps on one circuit.

Q. lie  says, “ often so combined as to give fifty or more 
lights.”

A. I  think it was stated in Chicago that their lamps were 
thirty-volt lamps, and that they did not exceed thirty lamps on the 
circuit.

Q. Do you remember by whom that was stated?
A. I  think by Mr. Sunny. I will not be certain, but that is 

my recollection.
Q. I  have Mr. Sunny’s affidavit here, and we will come to that 

by and by. Mr. Barrett you know to be the city electrician of 
Chicago ?

A. Yes, sir.
Q. An expert electrician, is he not?
A. I know he is said to be.
Mr. M orison. When were these affidavits given , and on what 

occasion ? Were they given for you ?
Mr, H aroix(i Not at all. They are published as an.appendix 

to the second report of the board of electrical control of New 
York, and there are affidavits here from a dozen or twenty differ
ent men. All of them are to the same effect, and I have selected 
one or two paragraphs only, for I did not want to accumulate the 
evidence.

Mr. M orison. W ere they g iven  in a suit, or anything of that 
kind ?

Mr. H arding . They are headed “ New York Supreme Court, 
City and County of New York. The United States Illuminating 
Company, Plaintiff, vs. the Board of Electrical Control for the 
City of N ew York, et al.” They were given in a suit, I presume, 
from that. There is no statement, I believe, in the report, as to 
why they were given ; but, from the heading, I  have no doubt 
they were filed in a case in court.

Q . (By Mr. B u s s e l l . )  If there is to be municipal super
vision, Mr. Witness, for the purposes indicated by Mr. Harding’s 
questions, do you believe that supervision had better be in the 
hands of one responsible and competent person, or in the hands of 
a commission made up of three men, — a lawyer, an engineer, 
and an electrician ?

A. I think it would be decidedly better to have it in the hands 
of one competent person. I  do not like the composition of the 
commission you name.

[Adjourned to 10 a .m ., Wednesday, April 10.]
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FIFT H  HEARING.

B oston, April 10, 1889.

The hearing was resumed, pursuant to adjournment.
M r. B urdett. I have some documentary evidence, which, with 

the permission of the committee, I  will put in at this time. And 
first I will read a letter from Mr. David Brooks of Philadelphia, a 
member of the Society of Electrical Engineers in London. It is a 
letter addressed to a gentleman in New York, who kindly let me 
have it, and is attached to a personal note, which I do not need to 
read. The letter is as follows : —

Communication from D avid Brooks of P h iladelphia .
Wires overhead are insulated, from each other and the earth, by the 

air, and kept in their positions by supports, commonly called insulators.
Wires or conductors working underground or under water have to be 

insulated from end to end. The materials generally used for that pur
pose are gutta-percha or india-rubber.

When these materials are used, the conductors are often wound upon 
drums of large diameter, in order that there shall be little strain upon 
the insulation. Ocean cables are coiled in largo tanks, the diameter of 
the coil being made as large as possible, in order to give little strain 
upon the insulation ; the outside diameter of the coil being from thirty 
to forty feet, the inside diameter or space being at least fifteen feet.

If the conductor is used for arc-lighting purposes, the insulating 
covering must be, on account of the great strength of the current, pro
portionately heavier; and, the heavier the covering, the more liable it is 
to be injured in coiling and uncoiling. A twig or siirout can be bent 
with less liability to fracture than a larger limb. I am reminded of 
these principles when I see cables pulled into conduits by the use of 
capstans or horses.

A fault in the insulation of a conductor is developed and made to 
become serious in proportion to the strength of the current upon that 
conductor. If the voltage of an electric light conductor is one thousand, 
and the voltage on a telegraph conductor one hundred, in the factor of 
voltage, the liability of a defect on the electric light conductor is ten 
times as great as upon the telegraph conductor; but there is another 
factor in the case, and that is, the quantity of the current, which, in the 
case of an ordinary electric light conductor one mile in length, is many 
thousand times greater than that of an ordinary telegraph conductor one 
hundred miles in length.
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The insulation of an electric light conductor, when hauled into a con
duit, is very liable to injury; so much so, that the life of the insulation 
is and always has been of very short duration.

We must next consider the expense of a conductor best suited to be 
pulled into a conduit, as compared with a conductor of the same size 
strung upon poles. A bare No. 4 copper conductor costs irom three and 
a half to four cents per foot; insulated with gutta-percha or india- 
rubber to the diameter necessary to carry a voltage of one thousand, it 
costs from twenty-five to thirty cents per foot; but they cannot be drawn 
into a conduit without abrasion or injury to the insulation. If protected 
with a braid or winding of any kind, this protection and the insulation 
itself are soon destroyed by the gases that work into the conduit. If 
the conductors are drawn into a lead casing, ten cents per foot can be 
added, making the total cost per foot from thirty-five to forty cents; 
but the lead casing is also affected by the gases accumulated. To 
counteract this, in a measure, the lead covering itself is protected by an 
outside braid of hemp saturated with pitch, which still adds to the cost. 
Roughly estimated, a conductor most suitable to be drawn into a con
duit costs ten times as much as the same conductor when strung upon 
poles.

We must now consider the cheaper kinds of insulation, consisting of 
fibrous covering to the wires, this covering saturated with paraffine, rosin, 
pitch, asphalt or similar substances, over which is drawn a lead casing. 
If we remove a portion of the lead covering before the cable is bept, the 
cable has the appearance of a paraffine candle drawn from the mould. 
The other materials have the same appearance except in color. Remov
ing the lead covering from a cable of this kind that has been coiled and 
uncoiled, the insulation appears broken into fragments, and the insula
tion is filled with vacuums. The vacuums or spaces partially filled with 
air are conductors when currents of a high voltage are used, and produce 
what are now called “ disruptive discharges,” or “ burn-outs.” When 
currents of small electro-motive force are used, these vacuums would 
produce no injury, nor oven be noticed.

Conductors for electric lighting purposes, that have shown by the 
ordinary test an insulation of forty-five thousand megohms to the mile, 
have had the insulation completely broken down when a current of over 
one thousand volts has been put upon the conductors. The only insula
tion that has been used successfully, to my knowledge, for arc lighting, 
is when the wires have been covered with gutta-percha or india-rubber, 
and the outside served with tape or braid, the latter serving to protect 
the rubber or gutta-percha while being drawn into wrought-iron pipes, 
and the remaining space in the pipes filled with water. The water 
prevents the injurious effect of the gases upon the insulation.

A mixture of fourteen parts air with one part illuminating gas is an 
explosive compound. This method of preventing the injurious effect of 
gases is known as Johnson & Phillips, London.

I make these statements after reading the report of the subway board 
of commissioners of New York, and after reading an account of the pro
ceedings of the late electrical light convention in Chicago.
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I  am of the decided opinion that it is practically impossible to make 
use of any drawing-in and drawing-out system for arc lighting. The 
trouble and expense in maintaining an insulation in a conduit of that 
nature is so great, that no one can undertake it with any prospect of 
being fairly remunerated. The contrary opinion expressed by others is 
prejudiced or biased by the interest they have in those conduits.

This communication is not dated, but accompanying it is the 
following letter : —-

P h il a d e lph ia , P a., March 7, 1889. 
W. T. Moore, Esq., 208 Elizabeth SI., N. T.

D ear Sir : — In my note to-day, I failed to state, that, being a mem
ber of the Society of Electrical Engineers in London, and having full 
copies of their proceedings, I am perfectly able to give a history of the 
conduit system as started in Europe twenty-five years since, and sub
stantiate the statement by reference to-journals published nearly twenty 
years since.

The amount of this would be to show that the conduit system abroad 
was abolished more than twenty years since.

Yours, etc,
(Signed) D avid B rooks, per M.

Mr. H arding . I s this gentleman now engaged in the electric 
lighting business?

Mr. B urdett. I  don’t know whether he is, or n o t; apparently 
he is not.

Mr. H arding . D oes it appear to the contrary anywhere in this 
com m unication ?

Mr. B urdett. Bead it for yourself, and see. I cannot furnish 
you the information. If you will read it through, you will find 
the only reference to his employment is, he states he is a member 
of the Society of Electrical Engineers in London, which I take it 
to be sufficient to qualify him as an expert. I desire now, Mr. 
Chairman, to make a reference to the city of Detroit; and, in the 
first place, I  will read a copy of a letter which, though not of a 
very late date, yet shows what the condition of things was when 
it was written ; and it will be followed by subsequent statements 
which I will read from the report of the proceedings of the con
vention at Chicago. This letter, I  will say, was forwarded to 
clients of mine by an officer of the Brush Electric Company of 
Cleveland, Ohio.

D etroit, M ich ., Feb. 1, 1888.

N. S. Possons, Esq., Supl. Brush Electric Company, Cleveland, 0.
D ear Si r : —Yours of the 30th ult., relative to the underground 

agitation, to hand. We have never attempted any underground work
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as yet. The agitation has been carried on continually here for several 
years. Since the agitation began here, I have taken special pains to 
keep posted in everything being done or tried in the line of conducting 
arc electric lighting currents underground. I have visited Washington 
and other places, where attempts had been made to underground the 
arc lighting circuits, to find upon investigation that the systems were 
either giving endless trouble, or were abandoned as entire failures. A 
few weeks ago we were led to believe that in Chicago everything was 
an absolute success. I went over there to ascertain the facts. I found 
the business in anything but a satisfactory condition, and giving inde
scribable trouble and annoyance. Mr. Cushing, the manager, showed 
me samples of everything in the way of insulation that he had been able 
to get, that had failed. We have letters from the president of the 
Chicago Arc Light and Power Company, strongly condemning the 
system. I read, in this week’s “ Western Electrician,” that they had a 
whole section, one hundred and ten feet, pulled out because of their 
conductors and conduit getting on fire. Anybody having experience 
with electric lighting will recognize within a very short time that the 
most essential thing necessary to make electric lighting successful is to 
have it reliable. You can have a poor light for a time without serious 
loss, but you cannot do business and have light one night and off the 
next.

Our investigation has strengthened us in the assertion that nothing 
short of a subway, enabling men to go into and look after the lines, can 
be satisfactory. We hold that it is impracticable for arc lighting com
panies to put their wires underground, because there is no system in 
existence that provides a way for them to do so except the subway 
system; and we hold that the great expense of putting them under
ground in this way makes it impracticable.

Very truly, etc.,
B kusii E lectric  L ig h t  Company,

(Signed) W m. H. F itzgerald , Superintendent.

The Thomson-IIouston Company used the Dorsett conduit here some 
two years ago, but abandoned it because of everlasting trouble. Their 
lines were grounded so frequently that it practically destroyed the tele
phone service, as well as caused them endless trouble. They have not 
used it for about eighteen months.

W. II. F.

In this same connection I  will offer the statement of one of the 
officers of the Detroit company, made at Chicago, at the conven
tion in February of this present year : —

Mr. Lockw ood , Detroit.
Mr. Chairm an  and Gentlem en  : — I am one of the seven, who, in 

answering the report of the committee on Underground Wires, answered 
that we had tried the underground system. I represent the Thomson- 
IIouston Electric Light Company of Detroit, where the underground
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system was. tried for a little more than one year, and was discontinued 
a little over one year ago to-day. Now, our current that we tried with 
the Thomson-IIouston thirty-light current would approximate a current 
of from eighteen hundred to two thousand volts.

And, that the committee may have clearly in mind, so far as the 
facts are ascertainable, what is the condition of things in Chicago, 
I desire to read a few words from Mr. Sunny, the president of the 
Consolidated Company in that city. I will not trouble you by 
reading at length what he said, but I  will read a few words from 
the stenographic report of his speech. At the convention in New 
York, in August, 1888, he said, among other things, — and of 
course I refer the committee to his speeches in full, to see whether 
I make fair extracts from them, but I  will only read such few 
sentences as seem to be necessary now,—•“  We have done a great 
deal of work in that direction,” referring to putting wires under
ground. “ It has been interesting, but has been awfully expen
sive.” Again, he says : —

With regard to the cost, I have made a few figures that are very nearly 
correct, based on the experience that we have had. It costs us about 
$1,500 for putting in one circuit for two miles, — one mile out and one 
mile back. That $1,500 includes the lead cable and the lamps. We are 
able to pull three cables into one duct of the conduit, and the charge for 
rental is f 1,000 per mile per duct, so that each wire has to stand its pro
portion of the expense, which would be $333 a mile per year. Now, it 
is very hard to tell, I cannot say with any degree of confidence, that those 
cables are going to last five years. They may last ten or fifteen; per
haps they will not last one year. We know nothing about that. But, 
if they last five years, we will have paid in rent $3,330 and the original 
expense of the cable, of $1,500 ; a total of $4,830, which is $20 per year 
per lamp. I do not know what it cost you for aerial lines, but I think 
that you can count on a cost of from $18 to $20 a year per lamp on 
underground work.

Then, at the Chicago convention, Mr. Sunny made these state
ments a little more explicit. He said : —

From a scientific stand-point, we are getting along very nicely in the 
matter of working arc light currents through underground conductors. 
Professor Barrett is using a current on his works of about nine hundred 
volts; that will be a thirty-volt current for thirty lamps; perhaps he 
gets as high as twelve hundred volts.

I  want to call attention to the fact that Mr. Barrett was present, 
and had spoken directly before Mr. Sunny spoke ; so that, what
ever Mr. Barrett may have said at other places, the statement was 
made in his presence, without any dispute on his part, that he was 
running thirty lamps at thirty volts.
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Mr. H a r d in g . That refers to the lights run by the city of 
Chicago ?

Mr. B u r d ett . Yes.
Mr. I I a r d in g . And not to the other arc lights in the city?
Mr. B u r d ett . I  am coming to those now. Mr. Sunny says : —

We put through our cables all the way from two thousand to three 
thousand volts, and sometimes go higher. Of course I cannot say how 
long the cables that we have now, — that have been in use for just about 
a year, and have only given us four cases of trouble, — I cannot say how 
long they are going to last, or how long they are going to furnish that 
satisfactory sendee.

And again: —
You see the cost of underground conductors is a trifle more than one 

cent per lamp hour, over and above what it would cost on an aerial 
conductor.

And again : —
It is no question in our minds at all, but that we put two hundred to 

three hundred dollars’ worth of expense every month on account of 
repairs to the electrical apparatus that are made necessary owing to our 
underground cable; so that I think it is perfectly right to say that if our 
wires were on poles in the streets the trouble I have indicated would be 
eliminated.

M r. M orison . What does he say about the relative cost ?
Mr. B urdett . He says, “ The cost of underground conductors 

is a trifle more than one cent per lamp hour over and above what 
it would cost on an aerial conductor.”

M r. M oriso n . That means nothing to me. What percentage 
of increased cost does that mean ? One cent per lamp hour, — is 
that much or little ? I t  doesn’t sound like very much.

Mr. B u rdett . I t is very much. You take a  city like Boston, 
where the lighting average would be twelve hours, and it means 
twelve cents a night extra, every night, for maintenance.

Mr. M orison . What do you charge the city of Boston?
Mr. B u rdett . The price to the city of Boston is sixty-five 

cents ; and it is the same for a lamp in Dock Square as it is for a 
lamp in Fields’ Corner or Neponset.

Mr. M orison . Then it means an increase of about twenty per 
cent. ?

Mr. B urdett . I should  say  ab o u t e leven  s ix ty -f ifth s  o r tw elve 
six ty-fiftb3 , —  som ew here in  th e  ne ighborhood  of tw en ty  p e r cen t. 
And th a t ,  I  understand, Mr. Morison, to  be th e  e x tra  co s t o f 
m ain tenance , w ithou t re fe rence  to  th e  e x tra  co st o f co n stru c tio n .
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And I  want in that connection to call attention to the statement of 
Mr. Sunny in the New York convention with regard to the char
acter of their underground service, where they use a high voltage.

Mr. H a r d in g . I  do not want to interfere with your line of 
proof; but, rather than read these anonymous, or rather un
sworn to, newspaper statements, why do you not read from Mr. 
Sunny’s own affidavit, here in the document, which I  presume is 
to be relied upon ? You can get at the facts in that way much surer 
than by referring to newspaper statements.

Mr. B urdett . I do not think I can ; for he was then testifying 
as a paid expert for the New York board, and naturally testified 
as strongly as possible.

Mr. H arding . He testified under oath in this affidavit; but 
you have nothing to guarantee the truth of the statements which 
you are now reading.

Mr. B urdett. This is the stenographic report of what he said 
in the presence of a great many witnesses.

Mr. H a r d in g . As an electric light man, he would be likely to 
put his own case as strongly as he would testify for the New York 
board of commissioners.

Mr. B urdett . Now, I  think it is proper for me to read the 
speech of a man who is known throughout the country as a man 
of great ability and worth, and who, as a member of the subway 
commission in New York, gave this subject, as he says himself, 
very careful study, and came to the conclusion that the idea of 
forcing arc wires underground was not only nonsense, but was 
exceedingly dangerous and ill advised. I  refer, of course, to ex- 
Mayor Abram S. Hewitt of New York City. You will find his 
speech reported in full, stenographically, in “  Modern Light and 
Heat,” Sept. G, 1888 ; but, if the committee will bear with me, I 
desire to read an extract from the speech, without reading the 
whole of it. Mr. Hewitt says : —

The question, what to do with the high-tension currents, remains. 
First, we ask you to tell us — at least I ask you to tell me, because there 
are some people here who know more than I do — whether a satisfactory 
mode of cable transmission of high-tension currents underground has 
yet been devised. I understand that a cable for the Brush Company is 
about to be laid in one of the conduits which have been constructed in 
Broadway, and I suppose that will test the question as to the feasibility 
of the transmission of high-tension currents, practically and economi
cally ; because there is no sense, you know, in things that don’t pay; if 
it is too dear, we have to give it up. I suppose that will test the ques
tion, and I am very glad of it. I have been censured — possibly by you 
electrical gentlemen, I do not know — very much for not having taken
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steps to coerce all the lighting companies into putting cables under
ground until that question was settled. Well, I am no longer a young 
man. I have had a long experience in life. I have done a pretty large 
business in my time. I have had to deal with very difficult problems, 
and have learned that the part of wisdom and of true speed is to go 
slowly, and to ascertain your facts and get your knowledge, before you 
undertake to reconstruct the universe.

I have been very desirous that this matter should be tested—this 
question of transmission for high-tension currents underground — at the 
earliest possible moment, and I congratulate you on the fact that it is 
going to be tested by a responsible company; and, until it is tested, let 
me say to you frankly, that, if it were in my power to compel the other 
companies to do this thing now to-day, I would not do it. I should look 
upon myself as an everlasting fool, who ought to be consigned to eter
nal seclusion in a mad-house, if I did such a thing. But I hope it will 
succeed; and, if it does succeed, no public officer will be more prompt 
than I shall be in compelling every electric light company to respect the 
intention of the Legislature when it confided this great work to four 
men who did not know anything about what they were going to do. 
The Legislature evidently recognized the fact, which you recognize, 
and I do, that what we don’t know about electricity is a good deal more 
than what we do know about it; and so, as they could find some men 
who were supposed to understand politics, if they did not know any
thing else, they consigned this work to them. I speak thus frankly be
cause I am one of the four men. I should be the last man to cast any 
imputations upon my colleagues who have charge of this most interest
ing and important public work; but 1 think that we shall all of us be 
wiser — my colleagues, as well as myself — after a little more experi
ence has been gained upon the subject to which I have referred.

Now, the second question is this: When,the cable is underground 
and works successfully, will you kindly inform me and the public, 
through whom I communicate with you, whether a satisfactory system 
of distribution has been discovered and put in practice ? It is one thing 
to put the current underground, and another thing to get it out so that 
there may be light. Now, I know nothing about i t ; I have simply made 
inquiries of every intelligent electrician that I could meet, and up to this 
time I have not been able to ascertain that there is a satisfactory mode 
of distribution. Now, you know whether there is, or not. If you should 
say to me, after a discussion of the subject, that there is, I should accept 
your judgment as final, because you embody all that there is known of 
this abstruse subject; and if you, by your resolutions, say that there is a 
proper and comprehensive system of distribution, so that the evils which 
are complained of will be abated, and that there will be absolute safety 
in the distribution, then my mouth will be closed, and I shall act upon 
your judgment. And that is the reason why 1 have come here, chiefly, 
to-day, — not simply to welcome you as strangers and guests from 
abroad, but to ask you to consider this subject coolly, dispassionately, 
intelligently, and give us the results of your discussion; so that we may 
act coolly, dispassionately, and intelligently in carrying out the law.
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Now, as to the matter of danger. The newspapers have teemed dur
ing the last year with sensational articles pointing out the great danger 
of the present system. Remember, I do not like the present system I 
regard it as, I was going to say, barbarous. The streets should not be 
defaced. We should not have these wires running about. But let us 
get at it on proper grounds, — aesthetic grounds, if you will, scientific 
grounds, economical grounds, —any other grounds than prejudice and 
sensation. Those I take no stock in ; and I will never allow myself, and 
I trust no man who is a lover of truth wil 1 allow himself, to be dragooned 
by the newspapers into doing what he believes to be wrong; Now is 
this dangerous, will you kindly tell us P I thought it was exceedingly 
dangerous. 1 went into office with the impression that every man who 
went out m a street lighted by a high-tension current took his life in his 
hands, and I was as anxious as anybody to get them removed; but, when 
it became my duty to look into the matter, I found that in proportion to 
the amount of work done, measured by our friend the president’s column 
of coal, if you like, or by those other things that you call ohms and volts, 
and which my colleagues are flinging at the common council pretty 
much as that distinguished millionaire at Saratoga turned out his gems 
among the boys the other day, — I am sorry I was not there, by the way; 
I was about fifty miles away. When 1 heard of it I made tracks, but I 
could not get there. Perhaps my colleagues got there. Well, I found, 
measuring this industrial element, — call it what you like, some name 
you must call this force, this power, — measuring it by the work it was 
doing and ascertaining the accidents that occurred, to my astonishment 
1 found that we had more accidents daily from the horses in the streets,

infinitely more; that we had more accidents with steam engines; that 
even the building of houses in the city caused more deaths every 
year, — infinitely more deaths in this city than this particular agency. 
I was therefore driven to the conclusion, that, considering the work it 
"as doing, comparing it, if you like, with the illumination by gas, 
it was positively safer, just as the railway had proved to be safer than 
the stage-coach and the stage-coach probably safer than walking for the 
number of people carried. I found that, with all the difficulties with 
this thing, the absolute results seemed to show that it was absolutely 
saf ei than any other useful agency at work in this city. I may be wrong, 
but that was the conclusion to which I was forced. But then, when I 
investigated the cause of the accidents, I discovered that they were not 
due to anything that was inherent in the transmission of the current 
overhead, but it was rather due to two causes; either to carelessness of 
the company in inspecting its installation and keeping it in good order, 
or in the carelessness of the person who came in contact with it, — one 
or the other.

And then he goes on further, and says he thinks the remedy is 
supervision of the present system of overhead wires ; and in two 
or three lines he expresses it in this way : —

Now, under the circumstances, the thing that would seem to be 
wanted, — and I think it will be wanted when you come to your plan of
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distribution, just as much as it is wanted now, — is a thorough inspection 
of the means by which the light is made available to the public above 
the ground.

Mr. H a r d in g . Where w as th is  speech delivered?
Mr. B u r d e t t . In New York.
Mr. H a r d in g . When?
Mr. B u r d ett . August, 1888. I  might say —-it is not evi

dence, of course — that I  have written to Mr. Hewitt, asking him 
what his present opinions on the subject are, and have been 
informed that he is travelling at the South ; and it is very difficult 
indeed to find out where letters will reach him ; and, as he has 
gone on a health expedition, it is hardly likely I  shall receive any 
reply from him before the committee reports.

Now, in that connection I  am going to do something which is 
perhaps a little peculiar, and which I would not think of doing in 
a court of justice ; and that is, offer my own affidavit. And I do 
it for this reason, giving it for what it is worth : I made an inves
tigation, as the affidavit shows, in New York, in March, and 
ascertained that the 8.87 miles of wire referred to in that second 
report of the subway commissioners, laid for the Brush Company 
from Fourteenth Street to Thirty-fourth Street through Broadway, 
which they said was about to be put into successful operation, had 
never been used ; and yet, in spite of all I  could do, the electric 
light interests of New York seemed to be so thoroughly under the 
control of this subway commission, or else so thoroughly in fear 
of them, that I  have not been able to get an affidavit from the 
man who told me this story. Failing in that, I  have decided to 
put in this affidavit.

COMMONWEALTH OF MASSACHUSETTS.
I n J oint Specia l  Comm ittee on M ercantile  Aefa ies  and Cit ie s .

I, Everett W. Burdett of Boston, Mass., being duly sworn, depose and 
say that on the eleventh and twelfth days of March, 1889,1 made a per
sonal examination in the cities of New York and Brooklyn, as to the 
extent of the use of arc light wires on underground circuits in those 
cities; that, in pursuance of said investigation, I had interviews with 
persons in the office of the New York board of electrical control, with 
officers of the Brush Illuminating Company of New York, the Man
hattan Electric Light Company, controlling also the Harlem Electric 
Light Company, with officers of the United States Electric Illuminating 
Company of New York, and also with the chairman of the Brooklyn 
board of commissioners of electrical subways, and made other in
quiries ; that, in pursuance of these investigations and inquiries, I 
ascertained that the 8.87 miles of subway conduit laid for the use of the
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Brush Electric Illuminating Company of New York through Broadway, 
and referred to in the second report of the New York board of electrical 
control, had never been used for the transmission of arc light currents, 
and indeed had never been turned over to the Brush Company for use 
by the contractor who laid the cables, and that no successful test had 
been made of the same up to the time of my said inquiries; that there 
were no arc lights in Brooklyn supplied from underground conductors, 
and none in New York except one small group from a western type of 
dynamo, employing a current of only eight hundred volts potential, and 
these had been in operation for a few weeks only, on a circuit extending 
over but five or six blocks.

(Signed) E verett  W. Burdett .

COMMONWEALTH OF MASSACHUSETTS.
Suffo lk , ss. Boston, April 10, 1889.

Signed and sworn to, before me,
(Signed) W illiam  W. Gooch,

Justice of the Peace.

M r. H a r d in g . B efo re  you  p a ss  fro m  th a t  affidavit, as you are 
a  w itness , allow  m e to  ask  you  w here  th a t  sh o rt c ircu it, fou r or 
five o r s ix  b locks , w hich you  say  is w ork ing  w ell, is?

Mr. B urdett . In  One Hundred and Twenty-fifth Street, in 
Harlem.

Mr. H a r d in g . How long has that been working?
Mr. B u rdett . I t  had been working, I  was told by the company 

that was using it, for about five weeks, I  think, when I  was there. 
I have heal'd nothing from it since.

Mr. H a r d in g . Working w ell?
Mr. B u r d ett . They said they had had no trouble with it yet. 

They expected trouble chiefly from their joints.
Mr. H a r d in g . As the result of your investigations as an elec

trical expert, did you find that there are or are not any arc light 
wires underground in Broadway ?

Mr. B u r d ett . The wires are there, but they have never been 
in use.

Mr. H a r d in g . Are they working there ?
Mr. B u r d ett . They were not when I was there, and had not 

been turned over to the company.
Mr. H a r d in g . Did you ask the board of electrical control about 

them ?
Mr. B u r d ett . Well, I tr ie d  to , an d  I  w ill give you w hat the 

re s u lt of th e  effort was. I tu rn e d  up  b rig h t and  early  a t the office 
of th e  b o a rd  o f e le c tric a l co n tro l, g o t th e re  ab o u t ten  o’clock, and 
saw  sev era l y o u n g  m en  s itt in g  a ro u n d  sm oking  cigars ; and  I  asked
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them if any of the electrical subway commissioners were in, and 
they said they were not. I asked where I  could see one of them, and 
they said they couldn’t say. I  said, “ Mr. Gibbens is the active 
man, isn’t  he?” They said he was. “ Would I  be as likely to 
find him as anybody?” They said yes. “ Well, where would I 
find him now?” “ Probably at Delmonico’s, taking breakfast.” 
“ What time does he get to the office? ” “ Well, when he comes,
about eleven o’clock.” “  How late in the day can I  see him ?” 
“ Well, he generally leaves about half-past eleven.” And, upon 
making further inquiries, I  was told he could be found at the office 
of Roswell P. Flower & Co., down town. I  went down to the 
office of Roswell P. Flower & Co., 52 Broadway, I think it is, and 
inquired for Mr. Gibbens, and they said he had no office there, but 
that he occasionally dropped in. I went to another gentleman who 
knew him, and he said, “ You will find him driving any time after 
two o’clock in Central Park.” That is all the information I could 
get from the commissioners.

Mr. H a r d in g . Then, as the result of your inquiries, you can
not say whether they are operating underground arc light wires in 
Broadway ?

Mr. B drdett . To-day?
Mr. H a r d in g . To-day.
Mr. B u r d ett . No ; but I had a letter not over a week ago, I 

think, from the manager of the Brush Company, to whom I wrote 
to ask, if, at the time of the explosions in Twenty-third Street, 
which have been referred to, there was not a current passing 
through their w ires; and he says no, that there had not been a 
current passing through their wires up to that time.

Mr. H a r d in g . I  asked the question, because I have a letter 
here from the board, dated April 6, in which they say : —

In New York to-day we are operating in One Hundred and Twenty- 
fifth Street arc lights with underground conductors, which have been in 
successful and continuous operation for the past six weeks. We are also 
operating arc and incandescent lights in Broadway, successfully.

The unsubstantial character of the opposition to the operation of elec
tric lights underground may be seen from the fact that the arc lighting 
company, the United States Illuminating Company, which has so long 
bitterly opposed the work of the board of electrical control in New York, 
is now operating arc lights with underground conductors in Broadway, 
and preparing to place its entire construction of overhead wires, where- 
ever subways have been prepared, underground.

Mr. B drdett . That may b e ; but, if there are, it has been 
within a very few days, comparatively, and not long enough to
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make any test whatever. I  had a great deal of conversation with 
the president of the United States Illuminating Company, — we 
have got his statement here, it has been put in evidence, — and he 
is thoroughly of the opinion, that, no matter how much they try, 
it is a mere question of a short time when the lights will give out. 
Nobody pretends they will not operate for a day or two, or a week 
or two, perhaps, or for months. I will now call Mr. Fahey.

T estimony of  P atrick  F a h e y .

Q. (By Mr. B urdett .)  What is your business?
A. Superintendent of the Boston Electric Light Company.
Q. Where do you reside ?
A. South Boston.
Q. Have you been with the Boston Electric Light Company 

ever since it has been doing business ?
A. Yes, sir.
Q. And prior to that time what was your business?
A. I was superintendent for the Brush Company prior to that.
Q. The Brush Company in Boston?
A. Yes, sir.
Q. And how long were you superintendent for the Brash 

Company ?
A. About four years prior to the Boston Electric Light Com

pany taking possession.
Q. When did you begin your employment in the electric light 

business in Boston ?
A. In April, 1881.
Q. Were you the first, or among the first, who were employed 

in that business here ?
A. The first.
Q. You were the first man, if I  understand it, to do any electric 

light work here ?
A. That is, for the Brush Electric Light Company.
Q. Was there any company here prior to the Brush Electric 

Light Company?
A. Not that I know of ; there was some isolated lighting.
Q. I  mean commercial lighting from central stations.
A. No.
Q. Now, Mr. Fahey, are you familiar, and have you made in

vestigation to make yourself familiar, with the amount of damage 
to persons which has been done by the arc wires of the various 
companies in Boston since 1881 ?

A. I  can only answer for the company I  represent, sir.
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Q. That is, the Brush, and, since the consolidation, the Boston 
Electric Light Company ?

A. Yes, sir.
Q. And the Boston Electric Light Company now runs what 

was formerly run by four different companies, doesn’t it?
A. Yes, sir.
Q. Have you taken any pains to find out, so far as you could, 

as to the total number of accidents in Boston ?
A. Yes, sir; I have.
Q. Now, wdll you state whether or not, to your knowledge, any

body, other than employees of the company, has ever been injured 
by an electric light current in this city ?

A. No, not that I  know of ; with the exception of two gentle
men who got a slight shock on Washington Street, in 1883,1 think 
it was.

Q. How did that happen, do you remember?
A. I t  happened by the facade of a building being charged 

from electric light wires, or telephone wires, coming in contact 
with the iron in front of it.

Q. Do you know of your own knowledge that those gentlemen 
were injured in any way?

A. Not that I  know of. No claim has been put in for damages 
against the company.

Q. Then, leaving those out, do I  understand you to say that 
all other accidents have been to employees of the company ?

A. Yes, sir.
Q. Can you state whether or not the accidents which have hap

pened have usually, or in a majority of cases, been due to the care
lessness of the men themselves ?

A. In a majority of the cases it has been due to their own 
carelessness.

Q. Have any of these accidents, except two, permanently in
capacitated the men from work?

A. No, sir.
Q. What has been the usual character of the injuries received?
A. Burns on the hands or possibly on the legs of the men 

doing work.
Q. Burns from which the men have quickly recovered, or not?
A. Yes, sir; quickly recovered.
Q. How many accidents altogether have taken place, to your 

knowledge, since 1881, here in Boston, from the electric wires?
A. About a dozen, sir.
Q. Have there been any fatal cases of accident?
A. There have been two cases which resulted fatally.
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Q. Were both of these cases from electric shock?
A. One was supposed to be due from heart disease, and the 

man getting a shock, although not in the performance of his duties.
Q. Won’t you state to the committee how the accident hap

pened to the man with heart disease?
A. This man was employed with other men on Washington 

Street, close to Court S treet; and the other men had to go to 
another building, and they took the tools he had with them, — 
they were short of tools, — and tol,d him to wait until they 
returned. They were gone, possibly, fifteen minutes, when one 
of them happened to look back and saw this man up on a structure 
where I  think there were two electric light circuits, one day and 
one night, and he was hanging head downwards. They reached 
him as quickly as they possibly could, and took him down ; and he 
died a little before they reached the street with him.

Q. How badly did that man have the heart.disease?
A. Well, the men said that going to their meals —
T h e  Ch a ir m a n . H ow does he know  ab o u t th a t?
Mr. Burdett. I  don’t know as he can speak of his own per

sonal knowledge ; but it has been his business to inform himself of 
all these facts, although he can only state, I suppose, unless he 
knew the man personally, w'hat was reported to him to be the 
character of the man’s disease. I  am not asking him as a medical 
expert, of course.

M r. M orison . Y ou do n o t c la im  he w ould  have d ied  then , if 
he h a d n ’t  g o t th e  shock , do you ?

Mr. Burdett. N o.
Mr. M oriso n . Then I  do not think it is of any importance to 

go into that.
Q. Will you state whether or not the shock received by this man 

was, so far as you know', essentially different in any w'ay from that 
received by other men who were only burned by it ?

A. The appearance of his burns was not so bad as those of 
some other men w'ho have recovered within a short time.

Q. How did the other man get killed?
A. The other man was a helper for his brother-in-law, not em

ployed by the company. He got a shock, 1 think it was, on 
Hawkins Street, or Bowker Street, I believe ; and he fell off so as 
to hang head downwards on the iron post that supports the electric 
lamp, and from there fell head foremost to the sidewalk.

Q. Would he have fallen had he been using a body-belt?
A. He would not.
Q. Was he using a body-belt?
A. He was not.
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Q. What is a body-belt?
A. I t  is a belt that is strapped around the waist, with two 

large hooks on it to suspend a man back far enough so he can 
reach in and do his work and stand on the wooden cross-piece that 
is on the lamp post.

Q. And use both hands ?
A. And use both hands.
Q. If he had been using this belt, it would have held him, and 

he would not have fallen to the pavement and been killed?
A. No, sir.
Q. Will you state to the committee, Mr. Fahey, what pre

cautions are taken nowadays against a man receiving a shock 
from a lamp ?

A. All the lamps, especially those used by the city, have what 
we call a cut-off, that is, a switch which cuts the wires completely 
from the lamp, so that the current, if it happens to be on, will not 
injure a man who is trimming the lamp, and so that he can go up 
in the night-time, and take the lamp down while the current is on, 
with safety.

Q. Can a man be injured by contact with these lamps, if he 
will turn the switches ?

A. No, sir; not very well.
Q. Have you given orders generally to the men to use them?
A. We have, sir; they are all instructed.
Q. Have you any printed orders ?
A. No, there are no printed orders.
Q. Isn’t there such an order posted up in the stations ?
A. There is an printed order, yes, sir, from the manager.
Q. From the manager of the company?
A. Yes, sir.
Q. I  didn't care whose it was, but whether there are printed 

orders posted in the stations requiring the men to turn those switches ?
A. Yes, sir.
Q. (By the Ch a ir m a n .)  Speaking of this first man you men

tioned who was killed, whom you say was not very badly burned, 
do you say that the man might not have been killed by the shock 
without a burn being apparent?

A. I should say he was not burned as badly as other men who 
have recovered.

Q. Certainly, I  understood you to say so ; but whether or not 
he could not have been killed by electricity without being seriously 
burned?

A. I do not think, if he was a good sound man, he would have 
been killed by the shock he received, sir.
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Q. Do you mean to say, that, in order for a shock to be fatal, 
a man must appear to have been seriously burned?

A. Well, by the appearances, this man didn’t get a very severe 
shock ; that is all I judge by, — the burns I saw on the person.

Q. That is what you judge by, — by the burns?
A. That is what I judge by.
Q. P>ut isn’t it true that a man might be killed without being 

burned hardly any?
A. N o ; I don’t think he could be killed by the current he 

received.
Q. Well, killed in any way by electricity?
A. I think it would take quite a shock, sir, to kill a man.
Q. I t would take quite a shock to kill a man, and a man could 

not get a serious shock without being badly burned, — is that what 
you say?

A. Well, I have never seen any man who got a serious shock 
without being badly burned.

Q. Do you know, as matter of fact, a man could not?
A. That is my experience, sir.
Q. But you have never seen more than two fatal cases?
A. No ; but I have seen a good many burns, sir.
Q. But only two fatal cases ?
A. Only two fatal cases with this company that I  represent.
Q. Now, in the case of the other man, Mr. Fahey, you say 

that if he had had on a body-belt he would not have been killed ?
A. Yes, sir.
Q. Can you say whether or not that man was dead before he fell ?
A. I  know he was not, sir ; for he was in the hospital two 

weeks afterwards, alive. He died from brain fever.
Q. (By Mr L ea r y .) What effect would the current have on 

a boy, if he should climb up the post and did not turn the switch? 
Would it hurt him any?

A. I think it would, sir. I am pretty sure it would, if there 
was any current on the lamp.

Mr. L ea r y . I asked the question for this reason : that, if the 
boys saw your men going up there in the night-time, they might be 
inclined to do the same thing, and they wouldn’t know enough to 
turn the switch.

The W itn ess . Well, most of them have found out there is 
some danger about these things, and they give them a wide berth 
generally.

Q. (By Mr. M o r iso n .)  Your arc light wires run through the 
streets, do they not, in some places now?

A. In  the lower portion of the city they run mainly over the 
house-tops.
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Q. They do run on poles in some parts of the city?
A. Yes, sir.
Q. Do you light the Common and the Public Garden?
A. Yes, sir.
Q. And there the wires run on poles, do they not?
A. Yes, sir.
Q. The wires that are in the streets are supposed to be insu

lated, aren’t they?
A. Yes, sir; they are insulated.
Q. What are they covered with ?
A. Well, they are covered with various substances. Some are 

covered with what is called the underwriters’ insulation, and some 
are covered with what is called the Clark insulation.

Q. Can a man touch the wires that are so insulated without 
getting a shock?

A. If it was a bright day like to-day, and the insulation was 
perfect, he would not get any shock through the poorest insulation 
there is.

Q. Supposing it was a rainy day?
A. I  should judge if he was standing on the earth he would get 

a shock.
Q. Would he if he was standing on a ladder?
A. No, sir ; he would not get any shock then.
Q. Supposing a man got a shock from an insulated wire, would 

it be one of these death shocks ?
A. No, sir ; it would not.
Q. I t would be a pretty severe shock?
A. No, sir ; it would not be, if he was on a ladder.
Q. Supposing there was a current of two thousand volts on the 

wire,— I understand occasionally you have a current of two 
thousand volts, do you?

A. Yes, sir.
Q. Supposing you had a current of two thousand volts, and it 

was a damp night, and a man should touch that wire on an in
sulated part of it, some wire on the Common or the Public 
Garden, wouldn’t he get a shock?

A. If he was on a ladder he would not, sir.
Q. If he climbed up one of the iron posts?
A. If he climbed up on an iron post, which is a good con

ductor, and touched the wire, he would get a shock, if the in
sulation was in any way imperfect; if it was perfect, he w'ould 
not.

Q. Under ordinary circumstances, it would be a dangerous 
thing to do, wouldn’t it ?
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A. No, I don’t  think it would. If the wire was bare, it 
would be.

Q. I am speaking of an insulated wire, such as the wires 
which are hanging in the streets now.

A. If the insulation was thoroughly saturated, he would get a 
slight shock through it.

Q. How bad a shock? Would it knock him off a ladder?
A. I don’t think it would, sir.
Q. Would he hang head down if he was caught?
A. No, he would not.
Q. Would he be able to come down the ladder alone ?
A. Yes, sir ; for he could not get as bad a shock through this 

saturated insulation as he would from the bare wire, sir.
Q. Now, supposing a wire was hanging in the street, and it was 

necessary to cut it in case of a fire, and there was no expert from 
your company there : would it be a dangerous thing for a fireman 
to cut it ?

A. No, sir
Q. Supposing there was a two-thousand-volt current on it?
A. Cut it with what, sir?
Q. I don’t know, — with anything. What do you cut wire 

with? Scissors or shears, or anything which you use ; I don't care 
what you use for it.

A. He could cut it with an axe, sir, and there would be no 
injury to him whatever.

Q. I t  would be a perfectly safe thing for him to cut it, if there 
were a two-thousand-volt current on it ?

A. Yes, sir.
Q. Will you explain to me how that is ?
A. Well, I will cut such a wire for this committee at any place 

or any time they want me to.
Q. What is the reason a man will not get a shock in cutting it?
A. Well, if he has an axe, the current will not pass through 

the handle of the axe to reach his person.
Q. Supposing he uses a pair of shears ?
A. If  he has shears, and they are insulated, he can do the same 

thing.
Q. I  am not speaking about insulated shears, but ordinary 

shears, — such as a man would cut a telegraph wire with.
A. In that case, if he is insulated, that is, if he is standing on 

a dry roof or on a ladder, he can cut it with any instrument he has 
a mind to, and not receive a shock.

Q. Supposing lie is at a fire under the usual circumstances that 
a fireman is under at a fire ; he is in a hurry, and he takes such an
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instrument as he may have,— an axe, or shears, such as he 
would cut a telegraph wire with, — wouldn’t he get a very violent 
shock if he undertook to cut a wire carrying a current of two 
thousand volts, under those circumstances?

A. Not if he knows how to do it.
Q. Supposing he doesn’t know how to do it?
A. If he doesn’t know how to do it, he may get a shock.
Q. (By Mr. Means.) Isn ’t it a fact that members of the lire 

department connected with the different engines are provided with 
shears which are proper for cutting the wires, —  shears with 
wooden handles, or insulated handles?

A. I  understand they are, sir.
Q. In case it is necessary at any fire to cut a wire, they have 

the appliances right with them, — shears or nippers, with handles 
of wood or rubber, — have they not ?

A. I  think they have, sir. They have them with wooden 
handles, and that makes a perfect insulation.

Q. (By Mr. F rost.)  I  saw an account in the paper last night 
of an accident to the lion. A. A. Ranney’s horse, in crossing the 
electric conduit of the street railway company. Do you know any
thing about the circumstances of that, how the accident occurred ?

A. No, sir ; I  haven’t heard the particulars, and I  haven’t seen 
any account of it, sir.

Q. (By Mr. Morison.) Have your wires ever been cut at a 
fire here in Boston, that you know of?

A. I  don’t know of any case, sir. I  think we sent one or two 
men to cut them on the occasion of a fire on Atlantic Avenue, I  
think it was, last fall.

Q. There were none of them cut down at the fire last night at 
the Lowell railroad depot?

A. None there ; no, sir.
Q. Have you any arrangement with the fire department to have 

a man present at fires to cut the wires if necessary?
A. No, s i r ; they have never asked for any man to attend. 

Our men have different routes ; and, if they know that there is a 
fire on their route, they go there. That is the only precaution we 
have taken so far.

Q. (By Mr. Means.) I f  the firemen felt there was necessity 
for such a man, they would send for him, wouldn’t they?

A. They have sent down to us only once, sir, in my experi
ence, and that was last fall.

Q. There were no wires in the vicinity of where the fire was 
last night?

A. They were on the opposite side of the street, on poles.
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Q. Not in the way?
A. Not in the way, that I know of.
Q . (By Mr. L ea ry .) There is one other question I  would 

like to ask. Supposing one of your wires was blown down, or cut 
down, I  don’t care how it came down, what effect would it have 
on a person, if it should strike against him?

A. When a wire is cut or broken, the machine stops generating.
Q. If a wire fell on a person passing by, would it hurt the 

person any ?
A. If  he had on a very nice hat, and it hit his hat, I  should 

suppose it might damage it.
Q. Suppose it struck his face ?
A. It might bark him some ; hut, as for an electric shock, he 

wouldn’t  get any. Just as soon as the wires part six or eight 
inches, there is no current generated.

Q. What I was trying to get at was, whether there was any 
danger, if, in case of a storm, or a fire, or from any other cause, a 
wire fell to the ground, and a person should come in contact with it.

A. If a wire broke in that way, sir, and a person came in con
tact with it, he would get but a very slight shock.

Q. I t  would not be dangerous?
A. I t  would not be dangerous.
Q. Does that apply to all w ires,— to car wires and electric 

light wires ?
A. I  am only talking about arc light wires, sir. Car wires I 

have nothing to do with, and I don’t know what the arrangements 
are.

Q. Are those stronger than yours ?
A. I  don’t think they are, sir.

Cross-examination.
Q. (By Mr. H a r d in g .)  What is your present business?
A. Superintendent of the Boston Electric Light Company, sir.
Q. Do you have charge of the erection of the wires ?
A. Yes, sir.
Q. How many miles of wire has your company overhead in 

Boston at the present time ?
A. I  think we have close on to nine hundred miles of aerial 

wires.
Q. None underground?
A. None underground, except what cables we have under draw

bridges,— the West Boston bridge and Craigie bridge.
Q. How do those work ?
A. We have a great deal of trouble with them.
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Q. What is the system ?
A. Well, we have used most every kind.
Q. How are the cables la id ,— under water, or down in the 

ground ?
A. Under water, sir.
Q. They are submerged in the water?
A. Yes, sir.
Q. And not buried in the earth ?
A. Only as they bury themselves in the mud after a very short 

time, sir.
Q. You have about nine hundred miles of wire?
A. I  should judge we have.
Q. Are your wires all single wires, or are any of them cables 

composed of a number of wires?
A. All single wires.
Q. Does that include your entire system, all over Boston ?
A. Yes, sir.
Q. For supplying the city lights and the commercial lights?
A. Yes, sir.
Q. How many lights do you supply, all told ?
A. I  think we are supplying somewhere about twenty-two 

hundred, sir, or nearly that.
Q. How many do you furnish the city for streets and 

squares ?
A. Somewdiere about seven hundred, I  th ink,— between six 

and seven hundred.
Q. Included in the twenty-two hundred?
A. Yes, sir.
Q. What has been the growth, Mr. Fahey, of the overhead 

wires of your company during the last three years ?
A. The growth, sir, has been very little, on account of con

solidating with the other companies, which gave us an abundance 
of wires. I have not run a mile of wire, I think, in the city, for 
over two years, excepting in the outskirts, where we are extending 
out from the city, not in the central portion.

Q. Has the number of lights increased in those years ?
A. Yes, sir.
Q. Now, please tell the committee through what streets in 

Boston you have pole lines, as they are called; that is, wires run
ning on poles in the streets.

A. WTe have them through Columbus Avenue, Eliot and 
Kneeland streets, and Harrison Avenue above Kneeland Street, 
or, rather, above Broadway extension. Most of our pole lines 
are at the south end of the city, and Dorchester.
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Q. Have you none north of Kneelancl Street?
A. No, sir.
Q. Have you none in Federal or Congress streets?
A. We may have a pole here and there, s i r ; we have a few 

down near the northern and eastern depots.
Q. Have you any poles in Federal or Congress streets?
A. No, sir ; we have not.
Q. Yv hat are those large poles loaded down with wires in 

Federal and Congress and Pearl streets?
A. They belong to the telegraph companies, I think, wholly.
Q. Do you know the number of miles of overhead wire in 

Boston of all kinds ?
A. No, sir.
Q. Roughly speaking, what proportion of the whole number of 

wires overhead are your nine hundred miles?
A. A very small proportion, sir.
Q. Do you mean one-tenth, or one-twentieth, or one-quarter?
A. I should judge it was less than one-tenth.
Q. So you consider that your wires do not contribute very 

much towards the disfigurement of the city?
A. They contribute their portion.
Q. I)o you have to get any permit from the city to maintain 

your roof lines?
A. No, s i r ; except on the city buildings.
Q. Permits are obtained from private owners?
A. lA s, sir.
Q. Does the city undertake to exercise any control over the 

way in which you control those lines, or the direction in which 
they shall run ?

A. No, sir.
Q. Do they over your pole lines in the streets, except to grant 

you a permit to erect poles in a certain street?
A. No, sir.
Q. Is there any oversight or any control exercised by any 

power at present over the manner in which you erect your lines and 
maintain them ?

A. None whatever, sir, that I know of. -
Q. You do just as you please, just as the interests of your 

company require ?
A. The property owner has something to say.

■ Q. Having got .his consent, you run the wires as the interests 
of your company require ?

A. Yes, sir.
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Q. You put your wires over or under, through or between, the 
telephone and telegraph wires, as you have opportunity?

A. We try to keep as clear as we possibly can of them, sir ; it 
is for our interest to do so.

Q. As matter of fact, are not your wires frequently brought in 
close contact with other wires ?

A. Not if we can help it, sir.
Q. Are they, or are they not?
A. They sometimes get so after a year or two.
Q. How so?
A. By other parties running onto us. We don’t run near any

body if we can help it.
Q. As a result of the increase of other wires, they surround 

you after a while, do they?
A. Yes, sir.
Q. And is that true to a considerable extent?
A. Yes, sir ; it is.
Q. Does it trouble you some in the maintenance and control of 

your wires ?
A. It does, sir.
Q. Increases the expenses, I  suppose ?
A. Yes, sir.
Q. Does it often happen that wires of other companies — that 

is to say,-.telegraph and other low-tension wires — become detached 
and fall down across your wires?

A. Yes, sir.
Q. And that causes you frequent annoyance, doesn’t it?
A. I t  does, sir.
Q. Isn’t it a source of danger?
A. I t  certainly is.
Q. How often has that, to your knowledge, caused trouble, or 

started fires?
A. I  couldn’t tell you, sir, how often it has started fires; but 

we have had very few fires.
Q. I t  has caused trouble ?
A. I t  has caused trouble. We have men continually patrol

ling the circuits ; and if it is a very windy day, the men take extra 
precautions, and tests are made every hour or so, and we guard in 
that way all we can.

Q. As I  understand it, the insulation of your wire is a very 
thin substance, composed of paraffine and cotton, is it?

A. Well, I  suppose there is a good deal of cotton in the com
pound, and other ingredients, — rubber.
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Q. I t  is quite thin, isn’t it?
A. Well, it is an eighth of an inch or so.
Q. I t  is rather brittle, isn’t  it, and rather apt to crack under 

the influence of the sun and rain ?
A. No, sir.
Q. Isn’t it frequently cracked and exposed ?
A. We have wires that have been up eight years, and there is 

not a crack in them.
Q. Suppose another wire drops across one of your wires, and 

the two sway and rub together; wouldn’t that quickly wear away 
the insulation?

A. I t  would after a while, sir.
Q. And, when the bare wire was exposed, the current would he 

grounded through the other wire, a short circuit made, and the 
current would be carried off into a house, or wherever the other 
wire was grounded, wouldn’t it?

A. Yes, sir; a certain portion of it.
Q. Wouldn’t you be rather glad, Mr. Fahey, if some control 

were exercised so as to prevent other companies from surrounding 
your wires after you put them up ?

A. I  think it is very much needed, sir.
Q. You think it is needed ?
A. Yes, sir.
Q. Don’t  you think a very large number of the wires that are 

now up could be removed without any injury to the service ? 
Aren’t a great many of them dead wires ?

A. Yes, sir.
Q. About what proportion, should you think, of the wires that 

are overhead in this part of the city, are dead wires?
A. I  should think there were thousands.
Q. You mean thousands of miles or thousands of wires?
A. Thousands of miles.
Q. (By Mr. Morison.) Thousands of miles of wires in 

Boston ?
A. Yes, sir ; I  should think there were.
Mr. M orison . Thousands of miles of dead wires in Boston?
M r. H a r d in g . Yes, sir.
Q. (By Mr. H a r d in g .)  Shouldn’t  you say it amounted per

haps to a quarter, or even a third, of the wires that are over
head ?

A. I t  might perhaps be near th a t ; it is hard telling.
Q. I  know it is only a matter of estimate, but in your experi

ence you find a good many such wires ?
A. Yes, sir.
Q. And those dead wires are the very ones which are more apt
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to become detached and to fall, because no one is looking out for 
them ?

A. Those are the wires we dread.
Q. They are sort of tramps overhead, and are liable to get 

into everybody’s way ?
A. Yes, sir.
Q. And nobody fathers those wires, or takes any care of them ?
A. I  don’t know who takes care of them.
Q. You never find any care taken of them, do you?
A. No, sir.
Q. And isn’t it true, Mr. Fahey, that the wires are carried 

overhead in a very confused and scattered way, — that is, they are 
not run in longitudinal directions? The wires running to the 
northern part of the city, for instance, do not run in one group in 
one general direction, but are scattered in various directions?

A. Yes, sir ; that is true.
Q. I  heard the other day that a man was killed down on the 

Common by receiving a shock from an electric light wire there ; is 
that so ?

A. Lately, sir ?
Q. Lately, within a few days.
A. That is news to me, sir.
Q. Then I  was misinformed, probably. Are there any electric 

lights on the Common excepting your company’s ?
A. No, sir.
Q. Now, taking a case like that put by one of the committee, 

— supposing a fireman’s axe-handle was wood, and he undertook 
to cut a wire with the axe, the handle being wet and the ladder on 
which he was standing being wet, would that change your opinion 
at all, — would he be apt to get a shock?

A. Possibly he would get a slight shock, not enough to injure 
him.

Q. Supposing there was a heavy current on the wire ?
A. Being on a ladder, I  don’t think there would be any bad 

effects from it. I  wouldn’t be afraid of it myself.
Q. Supposing he were standing on a wet roof, that would be 

more dangerous than if he were on a ladder, wouldn’t it?
A. Yes, s i r ; if it was a metal roof. If it was a gravel roof, it 

would not be.
Q. Supposing he were standing with his feet on a metal gutter 

running along the edge of the building, or so his foot struck 
another wire, or a pipe, or anything of that sort, wouldn’t he get 
a shock in that case ?

A. If the handle was wet, you mean?
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Q. Yeg, sir ; if the handle was wet.
A. He would get a slight shock, but not enough to injure him. 

The blow of an axe will sever this very quickly, and the strain on 
the wire each way would take it apart instantly.

Q. Supposing the axe got stuck in the wire?
A. There is no danger of that.
Q. You are familiar with the history of the Brush Company, 

and with that of the Boston Company, for the last four or Qve 
years : do you know of any attempt that has been made by either 
of those companies to place wires underground ?

A. We have inquired into it, sir, in all the principal cities of 
the United States, to see if they have been doing anything of the 
kind.

Q. There has been no attempt made by your company to go 
underground ?

A. We have experimented some ourselves.
Q. (By Mr. M ea ns.)  D o I understand you to say you have 

been to other places yourself ?
A. Our company has made inquiries of the managers of elec

tric light companies in different cities of the United States.
Q. (By Mr. H arding .)  Have you yourself ever visited any 

other cities of the United States to see what progress was being 
made ?

A. I have been to New York, sir.
Q. When did you go there ?
A. I was there last week, sir.
Q. With Mr. Burdett?
A. No, sir. I was not on the company’s business, sir, but on 

my own ; and I  inquired into the matter at the time.
Q. Did you see any arc light wires there underground?
A. No, sir.
Q. Are you prepared to say there are not any there under

ground ?
A. No, sir ; I am not.
Q. Did you ever visit Chicago or Philadelphia, in order to see 

the wires there ?
A. No, sir.
Q. Has your company one special electrical expert, who is in 

their employ for this purpose, or for all purposes other than this?
A. Yes, sir.
Q. Who is he?
A. Charles F. Brush, and Mr. Thomson of Lynn.
Q. Professor Thomson?
A. Yes, sir.
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Q. Are those gentlemen in Boston, do you know?
A. No, sir ; they are not.
Q. Whereabouts are they?
A. Mr. Brush is principally in Cleveland. Mr. Thomson 

spends a great deal of his time, I  believe, in Lynn.
Q. Those are the two gentlemen that your company relies upon 

as its experts?
A. Yes, sir ; we get our apparatus from those two gentlemen, 

or from their factories.
Q. Did you ever hear, Mr. Fahey, that they have an under

ground arc light wire in Eastbourne, England, that they have 
operated a Silvertown cable eight miles long there underground 
since 1885, carrying a two-thousand-volt alternating current? 
That is a much higher current than your current, isn’t it?

A. Yes, sir. Our alternating current is only about eleven 
hundred.

Q. What is your regular current, by the way?
A. Well, there are various opinions as to that. Some claim 

three thousand, and some experts claim about twenty-two hun
dred.

Q. Is it a matter of difficulty to determine exactly?
A. We have had experts come here and measure it, some from 

the Western Electric Company, within three months. We claimed 
it was only twenty-two hundred volts ; some claim it is three 
thousand.

Q. Is it a matter of difficulty to determine exactly the voltage 
of a certain current?

A. Well, I  don’t suppose there are any two instruments that 
■will measure alike.

Q. I t  has got to be determined by an instrument, and then 
read by an expert ?

A. Yes, sir.
Q. Now we will return to my question. Did you ever hear 

that they have had a current in Eastbourne in England, carried 
seven or eight miles underground through this Silvertown cable, 
as it is called, a two-thousand-volt alternating current, and operat
ing successfully ?

A. No, sir ; I  never did.
Q. Never heard of that?
A. No, sir.
The C h a ir m a n . Mr. Harding, we do not want to shut you off 

from anything that is proper, but we want to make as rapid prog
ress as possible. We do not understand that Mr. Fahey testified 
in direct examination as to the practicability of putting these wires
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underground, but that he was examined principally as to the acci
dents that had happened.

Mr. H a r d in g . I understand that; but, Mr. Chairman, this is 
the only man we have had on the stand, so far, connected with the 
Boston company, except when brother Burdett testified. I, there
fore, wanted to show by this witness what this company had done 
in this general direction, and I  supposed he, being the superin
tendent, would know.

Q. (By Mr. S o u th w o rth .)  You have been asked by a member 
of the committee in regard to an accident to Mr. Ranney’s horses 
by receiving a shock by stepping on a conduit, and you said you 
didn’t know the particulars of it. I wish you would look at that 
account. [Newspaper slip handed witness.]

A. I t appears from this to be as you state.
Q. Of course, if there had been no conduit there, and the wire 

had been overhead, the horse would not have received the shock, 
unless he came in contact with the overhead wire.

A. He certainly would not.
Q. Do you know anything about the sensitiveness of a horse 

to an electric current ?
A. I do not, sir.
Q. You know, of course, that a horse, having iron shoes, will 

take a current wherever it is in the street more readily than any 
other animal?

A. Certainly.
Q. (B y  Mr. Ba r k e r .)  What proportion of the wires of your 

company are dead wires ?
A. We have none, sir, that I know of.
Q. In your nine hundred miles of wire there are no dead wires?
A. No, sir. Possibly we may have a loop running into an 

office which may not be in use now, but the current is passing 
through it just the same.

Q. Is it the policy of your company to remove dead wires as 
soon as you discover them?

A. Yes, sir.
Q. (B y  Mr. B u rdett .)  One question in that connection. 

What is the comparative value of your wires ?
A. Well, I couldn’t answer that question.
Q. I mean to say, are your wires valuable wires?
A. Yes, sir, they are valuable wires ; that is, it costs us from 

twenty to twrenty-five cents, and some of it ten cents, a foot.
Q . (By the Ch a ir m a n .)  Isn’t the strain upon an electric light 

wire greater than upon any other wrire, the wear and tear of the 
wire from use ? I  do not mean the effect of the w’eather upon it,
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but, from the use it is put to, won’t it give out quicker than the 
other wires ?

A. No, sir ; I  don’t think it will, — at least, that is my experi
ence for the last eight years. I have been surprised, and I  am 
able to say before this committee, that we haven’t had a single 
break on any of our aerial lines in that time.

Q. The currents which run through electric light wires are so 
much stronger than those through other wires, that I  should sup
pose they would wear out sooner.

A. I  don’t  think it has had any effect upon them whatever. 
We have had wires, that have been up five years, taken out to 
Watertown where they make such tests, and they tested about as 
good as new, sir.

Q. A telephone wire lasts longer than a telegraph wire, does it 
not?

A. Of the same size?
Q. The same size.
A. One will last as long as the other, if they are the same size, 

unless there may be something different in the quality.
Q. I  am assuming they are just exactly alike.
A. If  they are the same size and quality, they will last the 

same.
Q. And an electric light wire will last just as long as either of 

the others ?
A. I  think it will last longer, sir ; but I  am not quite positive.
Q. Everything else being equal, it being of the same size and 

of the same quality ?
A. Yes, sir.
Q. Do you occasionally have to take down your electric light 

wires, and replace them by new ones, on account of their being 
worn out?

A. Only inside stores, where they are dirty.
Q. I  mean outside.
A. No, s i r ; I  never have taken down a mile of wire yet for 

any such cause as that.
Q. And you have been connected with the Boston Company 

for five years, since it began business?
A. Yes, sir.
Q. And you never have replaced any of the wires you first put 

up, on account of their being worn out?
A. We have been ordered by the underwriters to replace some, 

which we have done. Not on account of their being weak or worn 
out, or anything of that kind, but on account of the insulation 
being gone, destroyed, we have renewed them.
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Q. Why did the underwriters request their removal?
A. Because the insulation on them was ragged in some places. 
Q. They were removed, then, on account of having been worn 

out?
A. The insulation, sir, was worn, not the wire.
Q. I  mean the insulation, the covering.
A. We have a small portion of the wires on which the insula

tion has not held out as well as some other insulation has.
Q. What is considered to be the better covering, -— cloth, or 

rubber ?
A. My experience with it is, that the cloth covering has worn 

the best, so far.
Q. Are there any other kinds of covering used except cloth 

and rubber?
A. Well, I  suppose they all have some cloth woven in the 

jacket, as they call it.
Q. You do not use anything except the two I  speak of in 

Boston ?
A. We use various kinds. In some cases it is rubber, and then 

cloth put around outside.
Q. No other substance used except rubber and cloth?
A. Bubber and cloth.
Q. They may be prepared in different ways, but those are the 

only two substances ?
A. Those are all.
Mr. B urdett. In conclusion, Mr. Chairman, I will put in a 

little more documentary evidence. I  will offer first a letter written 
by Mr. G. W. Stockley, president of the Brush Electric Light Com
pany of Cleveland, and published in the “ Kansas City Globe” of 
Feb. 15, 1889, in answer to a question upon this subject by the 
editor of that paper.

Clev elan d , 0., Feb. 12, 1889.
Editor “ Globe — We are most emphatic and clear in the opinion 

that it will be a very great injustice to all concerned if your State or 
city should enact laws to compel all classes of electric wires to go under
ground. It seems to us that the experience of the city of New York in 
this matter should be conclusive. They have been endeavoring for two 
years past to find some system that would enable them to run electric 
wires underground safely, but so far have failed. They have had 
difficulties of every possible character, and have demonstrated, we be
lieve clearly, that up to this time there is no practicable system by which 
electric light wires, even of low tension, can be run underground with 
entire safety. We do not believe that public sentiment, if fully under
stood, demands anything of the sort. We are perfectly certain, from 
actual experience, that wires that are in sight, where difficulties with
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them call be immediately ascertained, are very much safer than when 
placed underground. Even were a good conduit produced, the wires 
must come out of it to go into buildings at thousands of places in every 
city; and at this point difficulties would be experienced that would be 
greater than those experienced with the present overhead wires. This 
has been proved over and over again in New York. During my last 
visit in New York, an explosion occurred in a conduit conveying the low- 
tension Edison wires, which completely wrecked it, and blew up a space 
in the pavement about fifteen feet in diameter. This was at the corner 
of Cedar and Nassau streets, in the lower part of New York, and in one 
of the most busy locations ; and, although it occurred at eleven o’clock 
in the morning, providentially there were no people immediately over 
it at the time, and therefore nobody killed. If one should stand at this 
street crossing and see the multitude of people and vehicles that pass 
this spot during business hours, it would seem wonderful that an acci
dent of this character could have occurred at the time it did, without 
serious loss of life. In every large city these difficulties are apt to occur 
frequently. They have already occurred in Boston, New York and Chi
cago, with telegraph, telephone and electric light wires. They would 
be much more apt to occur with electric arc light wires of any system, 
either high-tension or low-tension. Another great objection to under
ground wires is the necessity of frequent repairs to the wires, which 
would involve opening the streets and blockading traffic. We are most 
firmly of the opinion that even in New York City, where the streets are 
so very narrow and where the travel is enormous, overhead wires will 
always be safer and far more convenient than underground wires. In 
no other city in the country is there anything like the necessity for 
putting wires underground that is claimed to exist in New York City; 
and it will certainly, therefore, be entirely safe for any other city to 
wait until New York has discovered and put into practical operation a 
safe method of doing this work. At the present moment no electric arc 
light wires, either of high or low tension, are operated practically in 
New York. Most of the talk and all of the push in this matter has been 
done by the New York Subway Company, a private corporation, whose 
aim is to get a profit from the rental of wires to the electric light, tele
phone and telegTaph companies. They have already expended hundreds 
of thousands of dollars in building useless conduits, and their only hope 
of getting any return whatever is by forcing the companies to go under
ground. So far they have not been successful, and the Western Union 
Telegraph Company, which in the outset put a good many hundreds of 
miles of their wires underground, in order to give the matter a thorough 
test, have now removed them and placed them on poles again, as they 
found it entirely impossible to operate them satisfactorily or safely in 
the conduits. To-day there are far more miles of overhead wires in New 
York than there were last year, and the subway company is howling 
and trying to manufacture public opinion in view of this fact. Kansas 
City and Missouri can certainly afford to wait, before taking any legisla
tive action, until something far more delinite and practicable has been 
accomplished in New York.
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If finally a practicable system should be obtained, and the control of 
it placed in the hands of one or more corporations, they could compel 
electric light, telegraph and telephone companies to pay whatever 
prices they pleased for the occupancy of the conduits; and, even at a 
moderate price, the expense would be prohibitory, and would, in our 
judgment, be a very great hindrance to the business, and would, in all 
cities of moderate size, cripple the arc light companies as well as the 
other companies, and in many cases lead to their abandonment.

T he Brush E lectric Light Company,
By G. W. Stockley, President.

I  have also a letter written by William Hochhausen, and pub
lished in the “ Kansas City Globe” of Feb. 12, 1889. Mr. Hoch
hausen, I  suppose, is known to almost everybody as a very 
prominent electrician, and the inventor of the Hochhausen system 
of electric lighting, which is, I  believe, now called the Excelsior 
system, with a factory owned and controlled by the Thomson- 
Houston Company.

N ew  Y ork , Feb. 26, 1889.
E ditor “ Globe In relation to the question of the feasibility of 

using underground conductors, it must be confessed that very little ex
perience has been had yet with such conductors for the convenience of 
high-tension arc light currents. Chicago has probably been wired under
ground for such purposes to a larger extent than any other city in the 
United States. These insulations are of such recent date that it would 
be premature to pronounce them an assured success. It would seem 
advisable to watch the working of existing underground circuits for 
a few years, before attempting to enforce burial of a great number of 
circuits. If roomy, well-ventilated subterranean passages were pro
vided for the reception of the electric wires by the municipalities, it 
might be possible for the arc light companies to give satisfactory ser
vice ; but such structures are very expensive, and would certainly be 
beyond the means of electric light companies. A wire merely buried, 
even when insulated as well as our present knowledge of insulating 
substances will enable us to do, would be liable to give trouble, and 
necessitate the repeated digging up of the streets to effect repairs. 
The overturning of the soil in city streets will generally cause mias
matic exhalations, and should be prevented as much as possible. It 
seems that New Orleans will shortly try a system of running wires at a 
very high elevation, fastened to substantial iron structures placed at 
street intersections. This plan is likely to prove very successful. 
This undertaking should be watched with interest by all corporations 
contemplating a removal of pole lines.

W i. H ochhausen.

I  will now put in a certified copy of the report of the committee 
on Underground Conductors, appointed in New York in August, 
1888, which reported to the convention in Chicago in March of the 
present year.
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REPORT OF COMMITTEE ON UNDERGROUND WIRES.

C hicago, Feb. 20, 1889.

Ocntlemen of the Electric Light Convention.
At the eighth meeting of the National Electric Light Association, 

held in New York, August 29, 30 and 81, the following resolution was 
offered and adopted: —

Resolved, That a committee of five be appointed by the Chair to ex
amine into and report upon the systems of underground conduits, with 
underground conductors and conduits now in operation, and the number 
of wires actually in use in these conduits, and to report at the next meet
ing of this association.

The president appointed Messrs. Lynch, Barney, Kerr, Davis and 
Crocker as members of that committee. And, as chairman of that com
mittee, I beg leave to submit to the association the following report: —

As the resolution called for a compilation of all data connected with 
the actual placing of electrical wires underground, your committee 
deemed it advisable to send out a circular, calling upon and asking all 
the local electric light companies for the results of any practical tests 
that they had made.

To carry out this idea, they caused to be. printed the following 
circular: —

H eadquarters T he  N ational E lectric L ig h t  Association,
16 E ast Tw enty-th ird  Street , N ew Y ork , 1889.

From the Committee on Underground Conduits and Conductors.
Gentlemen : — A committee was appointed, at the semi-annual con

vention of the National Electric Light Association, held in New York, 
August 29,30 and 31, to investigate and collect all data relating to under
ground wires and conductors, both in this country and Europe. It is the 
intention of this committee to present this report at the Chicago conven
tion of this association, which will be held February 19, 20 and 21, 1889.

So many erroneous statements have been made, from time to time, 
regarding experiments or tests with underground wiring, that the com
mittee (in order that it may hear both sides of the question) feels that it 
is necessary to obtain all of the most important details and facts regard
ing this subject.

Will you therefore kindly answer, as far as may be in your power, the 
following questions, and return the same to the headquarters of the 
association as soon as possible? Your answers to these questions will 
be looked upon as confidential, and will not be referred to by name or 
locality in the report of the committee. It is desirable that you send in 
your answers at once, as the compilation of statistics takes time.

Yours very truly,
E ugene T. Lynch, Chairman.
A llan Y. Gabratt, Secretary.
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!• Have you ever placed underground any electric light conductors, 
carrying currents at a potential of one thousand volts or over ?

2. If so, state the number of experiments, giving the date of each.
3. What was the length of each individual conductor laid under

ground ?
4. What was the voltage on each conductor?
5. What was the current in amperes, carried by each conductor?
6. What make and style of dynamo supplied the current on each of 

these conductors?
7. Were these conductors single, or grouped in cables ?
8. How many conductors to the cable ?
9. What was the size of the conductors used? (In answering this 

question, give the number and gauge )
10. What was the thickness of the insulation?
11 Who was the maker of the cable?
12. Were the cables laid in any form of conduit?
13. If so, what kind of conduit was used?
14 Describe the manner in which the cables were laid in the conduit: 

whether drawn in, built in, or otherwise.
lo. If the cables were laid directly in the ground, describe the method 

of laying them.
16. Was there more than one duct in the conduit?
17. If there were other ducts, what was in them ?
18. Did you have exclusive control of the conduit ?
19. What was the total duration of your experiments?
20. Did the cables work satisfactorily during the entire time of your 

experiments ?
21. If not, how long did they work satisfactorily?
22. If the cables failed to work satisfactorily, to which of the following 

causes do you attribute the difficulty ? Please answer as fully as possible.
a. Defective insulation ?
b. Defects in joints ?
c. Defects in making connections from cables to lamps ?
d. Defective mechanical construction of cables?
e. Defective laying ?
f .  Defective conduit?
g. Extraneous causes, whether gas, water, steam, etc. ?
h. Injury to cables in laying ?
i. Injury to cables subsequent to laying, by accident?
j .  Injury to cables subsequent to laying, by deterioration ?
23. Have your State or municipal authorities taken any action regard

ing the removal of the overhead wires and placing them underground?
24. If so, state the date and nature of such action, enclosing, if pos

sible, a copy of the ordinance.
25. What has been done to enforce this ordinance?
26. What is your understanding with the authorities, at the present 

time, on this issue ?
27. Do you consider it practicable to place your conductors under

ground ?
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28. If not, state, as fully as possible, what you consider the difficulties 
and objections : whether electrical, mechanical or commercial.

These were sent to all of the local electric light companies, and in 
response to them we hare received one hundred and thirty answers.

In presenting and compiling the answers to the various questions that 
were sent out, we have deemed it advisable to divide them into two 
classes, as follows: those who have had actual experience in placing 
and running underground electric wires, and those who have not had 
actual experience, but whose opinions we have asked. Of the former 
class, there are but seven.

We will here give the details of the placing of the wires underground, 
the duration of tests, style of conduit used, and the general results that 
were received in each of these seven answers.

As it was stated in the circular sent out that all the communications 
would be regarded as strictly confidential, we have deemed it advisable 
that the names of the companies or individuals should not be mentioned 
in this report; consequently, we will not refer to them by name.

First. The writer has used the underground conductors for three 
years. Has used wire of three of the most prominent manufacturers. 
Has discarded two, and is now using the third.

The cables were carried in a cement pipe, and man-holes were placed 
at every two hundred and fifty feet. Cables had been drawn into the 
conduits; and, as a method of facilitating their drawing in, pulverized 
soapstone had been used, for the purpose of avoiding abrasion. Only 
one wire placed in each pipe.

He states that the wires have not worked satisfactorily, and that he 
has been compelled to shut down many times; that they are now run
ning fairly well, but he is obliged to keep them under constant super
vision and repair.

He accounts for most of the trouble that he has experienced by 
defective insulation, defective mechanical construction, and by dete
rioration in the insulation in the wires, having had no serious trouble 
with the style of conduits that he has used.

In answer to the 27th question, regarding the practicability of placing 
his conductors underground, he states: “ We are operating some eight 
miles of underground wire; we wish there were less, and certainly are 
not anxious for more.”

In answer to the 28th question, regarding the difficulties and objec
tions to underground wiring, and whether he considers them commercial, 
electrical or mechanical, he states: —

Electrical. — There is no cable that will last with a current from a 
fifty-light dynamo. Commercial. — Owing to the large cost of con
struction and expense of maintenance, and great possibility of breaks. 
There is consequently poor service and dissatisfaction. He. has exclusive 
control of his conduit.

Second. The writer has made many experiments, in which he has 
used lengths of cable varying from two hundred feet to two miles in 
length, manufactured by most of the prominent wiring companies. 
Cables have been laid in, and drawn in, in his own conduits — conduits
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constructed both of wood and iron. The tests have usually been of 
short duration, and have been suspended in each case after a failure of 
the cable to work satisfactorily. The cause of the failure has been, 
mainly, defective insulation. Defective mechanical construction, defects 
in laying, defective conduits, injury to cables in laying, or defective 
joints, have caused very little trouble; the main cause of trouble being 
in defective insulation, and deterioration owing to the presence of gas, 
water and steam.

His opinion, based upon the results brought out by the many tests 
that he has made, is, that he does not consider it practical at the present 
time to place conductors underground, the absence of insulation that 
would stand being the principal reason. If ever that question is settled, 
the cost would, in his estimation, make it commercially impracticable. 
In only one instance he had the exclusive control of the conduit.

Third. The company represented by the writer had four circuits 
underground for about one year. One style of cable only, manufactured 
by a prominent manufacturer, was used. The wire was drawn into a 
composition conduit, which had man-holes at the corners.

Quite an amount of trouble was caused in the start-off by difficulty 
caused by abrasion to cable in drawing the wire into the conduit. The 
experiments were continued for one year. They caused a great deal of 
trouble within the lighting contracts, and at the end of that time were 
abandoned. He considers his chief troubles to be defective conduits, 
water in the conduits and deterioration of the cables; also, trouble in 
defective insulation, defects in the joints, and trouble in making con
nections through iron pipes from the conduit to the surface.

His opinion, based upon the results of the tests that he has made, is, 
that he does not consider it practicable to place his wires underground, 
and he states: “ I don’t know of any system that has yet proved satis
factory.” And he further states: “ I know of no system to-day, which, 
even at any expense, has proved satisfactory, except a system of sub
ways built large enough for men to walk through their entire length.”

In answer to the difficulties of placing wires underground, he states 
that he considers the difficulties to be commercial, electrical and mechan
ical perfection, and still not to be so expensive (in the end) as to make 
the commercial objection insurmountable.

We are all in the business simply to make money, and the commercial 
objection must be met just as much as any other. He did not have 
exclusive control of the conduit.

The ordinance passed by the common council in this city, in 1886, 
stated “ that their committee had examined the subject, and found the 
putting of all electrical wires underground feasible, and ordered all 
wires within a few months and those outside of this district underground 
within one year.” He has been brought before the court a number of 
times on complaint of the city attorney, but nothing yet has been done 
in the matter.

Fourth. The writer made two experiments during the last summer, 
one of which was a failure, and the other a partial success, though the 
duration of the second test, and the position it occupied in the circuit,
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was such as to give little importance to the result. The wires were 
pulled into a wooden conduit, there being two ducts in each conduit. 
Cables did not work satisfactorily. He states that the failure is due 
entirely to defective insulation.

In answer to the last question, concerning the difficulties and objec
tions to placing wires underground, he states: “ The difficulty is 
particularly commercial, though I have seen 'no system which I think 
will properly insulate the conductors.”

Fifth. The writer placed two circuits underground, about the first of 
the present year. The cables used are those manufactured by six of the 
most prominent companies. They have been drawn into an asphalt 
conduit, twelve ducts in each conduit. The duration of his experiment 
has only been about a month and a half, and he states that it is too early 
to tell what will be considered the result of the experiment.

In answer to the question if it would be considered practicable to 
place the wires underground, he states, “ Have seen nothing yet that 
will answer. ”

In answer to the question regarding his opinion regarding difficulties 
and objections to going underground, he replies, “ Chiefly commercial, 
partly electrical, and partly mechanical.” He has exclusive control over 
his own style of conduit.

Sixth. The writer has had wires in the conduits for about five years. 
The mains were carried through the streets in a composite system of 
conduits. The connections are made from the system to the cellars 
through iron pipes, and the wires are conveyed then through cellars, 
connection being made from the cellars to the houses. These cellars 
run completely around the block, and permit of free access to them for 
the purpose of repairing or making connections to wires.

He has used three different kinds of wires in the conduits, the cables 
now in use having been in position for about thirteen months. Although 
he has had trouble with them, he claims that satisfactory service can be 
maintained in his particular locality, as he considers the question of the 
distribution of power and light an exceedingly simple one in his city, 
which is probably the only city that is so fortunately situated.

He has in all about thirty-two circuits. He states that he is on the 
right track regarding the placing of wires underground, and that the 
system such as he operates will run satisfactorily. The cables that he 
is using are guaranteed for three years. The trouble that he had with 
his first wires was mainly due, as far as he can ascertain, to the fact that 
the insulation surrounding the wires was not of sufficient thickness, and 
the main conduits themselves were not dry. He controls his own con
duits exclusively.

Seventh. The writer has made some practical experiments and tests 
with cables under water ; these were manufactured by two of the most 
prominent companies. The cables did not, however, work satisfactorily, 
lasting, as they did, from three months to one and a half years. He lays 
the cause of failure to the effect of water upon the cable, and the deteri
oration in the insulation of the wire. His opinion, based upon the tests 
he has made, is, that he does not consider it practicable to place his con-
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ductors underground. Considers that the difficulties are electrical, 
mechanical and commercial. Had exclusive control over such conduits 
as he used.

In summarizing the results of the experiments in these cities, in one 
case only did the electric light company place its wires underground 
willingly. In all others they were forced to do so by the local authori
ties.

In onty one instance have the experiments or practical workings 
proved satisfactory; the only other case that they did not report ad
versely being where the wires had only been in operation about forty 
days. The average voltage that we used on all the circuits tested was 
1,893 volts; the current was 10 amperes; the average thickness of 
insulation over wires was 9.32 of an inch; and the average length of 
cables tested in each case was about 4,600 feet.

In considering the second class of answers, namely, those who have 
not yet had any extended practical test, their answers have been directed 
mainly to the last four questions ; the first two of ■which relate to action 
by the municipal authorities, and the last two consider the practicability 
and the difficulties of placing wires underground.

In very few of these cities have the municipal authorities yet taken 
any steps towards action upon the matter, having been delayed in await
ing the solution of the underground question in other cities.

In answer to the 27th question, asking them if they considered it 
practicable to place their conductors underground, 104 have replied that 
their opinions, based upon tests that they have seen and such informa
tion as they have been able to obtain, both in this country and abroad, 
is, “ that it has not been practicable to place the wires conveying high- 
tension electric arc light currents underground.”

Two have answered that they considered it practicable to do so, but 
state that at the present time they have no wires underground.

In answer to the 28th question, which asks their opinion regarding 
the greatest difficulties to be met with in considering the placing and 
operating of underground wires, “ they all unite in the opinion that the 
difficulties are mechanical, electrical and commercial.”

They consider that the question of obtaining a satisfactory conduit 
has not been properly solved; and that, even if that should be solved in 
the future, we cannot even at this time obtain a satisfactory insulation 
for the wires that will not deteriorate within a few years, and become 
perfectly useless as an insulator when subjected to the action of steam, 
water and gas. The great difficulty of making connections for build
ings and lamps, and the absence of any satisfactory system of subsidiary 
conduits, is considered by all as a bar to successful operation, as the 
difficulty of drawing in cables without abrasion to the insulating cover
ing, even with the most careful handling, is very great.

The commercial objection is considered a very great one, as not only 
is the first cost about eight times heavier than that of an overhead system, 
but the repairs to the cables, due to the deterioration of the insulation, 
and other defects caused by mechanical or electrical deficiencies, would 
be very much heavier than the expense of operating and maintaining
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overhead systems ; and the prices at which they are now furnishing the 
electric light would have to be very materially increased to meet these 
extra and very heavy expenses.

A system of tunnels through all the principal streets is considered to 
afford the only means for the solution of this problem.

There are many other responses to the circulars, in which the writers 
state that they have had no experience with underground lines, and 
have not yet considered the question in the light that we have placed it 
before them.

The committee also sent a letter asking- many of the questions that 
were sent in the circular to all of the electric underground wire com
panies, and in response received quite a number of communications 
from the cable companies. Most of them said that at the present time 
they were unable to give any information in regard to underground 
wiring, as they have had very little experience with wires for that pur
pose ; but that they do not doubt that in the future the state of the art 
will permit of the wires being placed underground, and that their par
ticular company will be well equipped for doing so.

Other companies reply that the wiring of their system that lias been 
used for underground purposes has been for potentials under two 
thousand volts, and that they have met with entire success with jioten- 
tials of a system with one thousand volts. And they do not anticipate 
in the future that they will have any trouble in furnishing wire to meet 
the requirements of the electric lighting companies, but at the present 
time they have not yet done so.

They unite in stating that they think that the question of the insula
tion of high voltage of currents should be solved by the using of good, 
durable, thick insulation.

Their experience in conduits has been that they do not want creosoted 
wood, but would prefer to have their wires buried in the ground or 
under water, and would recommend at the present time that single con
ductors should be used.

They seem to be about evenly divided on the question as to whether 
lead-covered cables should be used for underground purposes.

N ew  Y oiik , March 15, 1889.

I hereby certify the foregoing to be a true copy of the report of the 
committee on Underground Conduits and Conductors, appointed by the 
National Electric Light Association, at its meeting in the city of New 
York, held in August, 1888, said report being made to said association 
at its meeting in the city of Chicago, held in February, 1889.

E u g e n e  T . L y n c h , Jr., Chairman.

I  doubt whether it is of any consequence, but you will remember 
that a controversy arose here as to whether or not an arc light wire 
was in a certain subway in Philadelphia. It is not worth while to 
try and puzzle out whether we have been referring to the same 
subway or not, but I  will put in this telegram.
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F. A. Gilbert, Boston.
P h il a d e l ph ia , March 28, 1889.

We never had any arc light wires in the subway leading out of city 
hall.

N. R. Walker,
Chief of Electrical Bureau.

I  have collected quite a number of accounts of accidents which 
have come into my hands incidentally ; but I  do not think it is 
worth while to put them in as a part of the evidence, at this time, 
at any rate. And I  think I  have now closed the testimony, so far 
as I am concerned, with the exception of the testimony of Mr. 
Woodbury, who will be here, I presume, on Friday.

OPENING ARGUMENT OF THE HON. GEORGE A.
BRUCE, FOR THE NEW ENGLAND TELEPHONE AND
TELEGRAPH COMPANY.
Mr. Chairman and  G entlemen of the Committee : — You have 

certainly listened very patiently and for a great length of time to 
the presentation of the case by Mr. Burdett, which has been most 
ably done from the stand-point of the arc light electric companies. 
1 desire now the attention of the committee, while I  present as 
briefly as I  may the views of the gentlemen who are operating the 
telephone companies in Massachusetts, in regard to the necessity 
of any legislation under these orders and petitions, and particu
larly as to the kind of legislation which our friend Mr. Harding 
has asked you to report. And, lest the gentlemen of the com
mittee may feel that because he represents what is termed the 
Citizens’ Association of Boston, the public have a great interest 
in securing this legislation, — Id o  not say but what they have 
some, — but lest you may think they have a greater interest than 
they really do have, perhaps 1 ought to tell you that the first time 
this question was ever presented to the Legislature was in 1887, 
and it was also presented in the year 1888. The orders or peti
tions— whichever they were, I  do not remember — were from 
people who were interested in patented conduits ; and, although 
those hearings were publicly advertised in 1887 and 1888, no 
citizen of this Commonwealth, except Mr. Harding, has ever 
appeared before the committee on Mercantile Affairs to advocate 
this matter. In  the first place, in 1887, a man, whose name I 
have forgotten, came before the committee ; he was a patentee, 
and he wanted just such legislation as Mr. Harding has requested 
here, in the interest of his patent. He stated before the com
mittee that he had solved the whole question of the underground
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carrying of wires ; that he had a process by which you could bury 
a telephone wire between here and Worcester, and it would work 
beautifully. I  may say, however, with respect to that, that his 
patent was purely a mechanical contrivance for the purpose of 
boxing in the wires underground, and it had no relation whatever 
to the only question in regard to burying wires which needs to be 
solved; to wit. the electrical difficulties. And the president of 
the telephone company in reply to him said, “  If you have such a 
patent as you have described to this committee, I will agree to 
give you, as a first offer for it, one hundred thousand dollars, if 
you will come down immediately to our company and satisfy our 
electrician that what you say you can do can really be done.” 
But he never came, and he has never been before the Legislature 
since.

At that time, in 1887, there had already been granted by the 
United States patent office no less than four hundred and sixty- 
seven patents for underground conduits, every one of which was 
perfectly useless, being merely mechanical contrivances, which 
had left unsolved the only question that is to be solved in regard 
to these wires being put underground.

My friend, Mr. Burdett, representing the electric light com
panies, has presented the views of his companies, which are that 
it is not yet possible, with any knowledge that electricians now 
possess, to successfully bury electric light wires and have them 
operate in the earth. The views of the telephone companies with 
reference to their wires are not the same as his views with regard 
to the electric light wires. We come here before you and admit 
that it is possible for telephone wires, under certain limitations as 
to distance, and certain conditions as to their burial, to be ope
rated successfully underground. And, years and years before the 
question of putting wires underground was ever a subject of public 
discussion in Massachusetts, as early as the year 1881, the gentle
men managing the telephone companies here in Boston, who, I 
may say, are men of experience and of capacity, foreseeing that 
the time would come when it would be a question that they would 
have to meet, thought it was important for them to commence, 
from their own stand-point, the solution of this question. Their 
expert electricians began a series of experiments, for the purpose 
of solving, from their own stand-point, this most difficult question, 
as applied to a telephone, which is the most sensitive electrical 
instrument that was ever made. And they have succeeded in 
their progress from year to year, until, before this question was 
ever presented to the Legislature for action, they had entered 
upon the practical solution of the question in the city of Boston.
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And they have at the present time proceeded so far, that, within 
a circle embracing the whole business portion of the city, they 
have already completed thirteen miles of conduits in the streets, 
under permits granted by the board of aldermen ; and they have 
secured at the present time permits in other streets, which will 
practically complete their whole system in the city of Boston, 
amounting to twenty miles.

This, Mr. Chairman and gentlemen, has been done by the tele
phone companies without any whip or any spur being applied to 
them, looking at the matter as business men, from their own stand
point. And they have already expended beyond a quarter of a 
million of dollars ; and, when the whole system of twenty miles 
shall have been completed, which will have been done at the end 
of this year, and before Mr. Harding’s commission could possibly 
get warm in their seats, they will have completed a system in the 
city of Boston which will have a capacity to carry about twenty 
thousand miles of wire, and which, when filled, will have cost this 
company almost if not quite one million dollars. And not only 
have they done this in the city of Boston, but in all of the other 
cities in this Commonwealth where this bill is to be applied, — 
that is, in cities of fifty thousand inhabitants, — they have taken 
steps to carry out their own system. In the city of Lowell they 
have already acquired the right in three miles of streets, — and 
you must remember that the business portion of a city like Lowell 
is very small, so that covers practically the whole business portion 
of the c ity ; they have applied for permits in the streets in the city 
of Worcester, which have not yet been granted; and also in the 
city of Cambridge, which is the only remaining city which has fifty 
thousand people in the territory operated by this company. So, 
Mr. Chairman, so far as the New England Telephone and Tele
graph Company is concerned, it has already done and is doing all 
that I  think any member of this Legislature would say it ought to 
do in the matter of putting its wires underground.

Now, Mr. Chairman, I assume, when I  make this statement, 
and prove to you what this company has done, that, so far as the 
telephone companies are concerned and the city of Boston is con
cerned, there isn’t any occasion for you to impose any legislation 
upon it, as I  think it has done of its own free accord all that any
reasonable person could expect the company to have done in this
time. And, whatever the future requirements may be, I have no 
doubt the co m pany  will meet them in the same broad view and
spirit that it has met the question up to the present time.

Now, Mr. Chairman and gentlemen, Mr. Harding, in his open
ing, stated to you that there were no less than twenty or thirty



A PPEN D IX . 229

electric wire companies in the city of Boston. Of course there is 
quite a difference between twenty and thirty, but I think that even 
his lowest number is very much too high. Ilis scheme is, and his 
bill proposes, that somebody shall build in the city of Boston and 
in these large cities enormous subways, where the different wires 
of all these different companies can be placed in a common bed. 
That is his scheme, and the object of his bill. Now, before one 
builds an immense castle, it is worth while to consider whether there 
is anybody who is going to occupy it. And I  wish to present — 
not from the position exactly of the telephone company, but I 
think you will all be interested to hear them —-some of the facts 
and figures with reference to what these companies are, and what, 
if my friend’s enormous scheme were carried out, he would be able 
to accomplish by it.

Now, I  think I  can tell you all of the wire companies that there 
are in the city of Boston. First, there are the telephone com
panies, which are the largest; the telegraph companies, which are 
next, four of them ; the electric light companies ; and the others I 
think really and practically amount to nothing. Now, of course 
you gentlemen know that the wires of the four telegraph com
panies, which are all controlled by one company, come as far as 
the various railroad stations over the railroad routes, and they are 
brought perhaps about a mile to State Street, which is the centre 
of the telegraph system in this city. Now, if you will inquire, 
you will find that all of the lines that come in on the north side of 
the city are at the present time carried underground as far as State 
Street. And a single conduit, running down State Street, which 
is a broad street, thence through Broad Street, which is a much 
broader street, into Atlantic Avenue, and through Atlantic Avenue 
to the New York & New England railroad station, and thence to 
the Boston & Albany, being just about one mile in length, would 
take every telegraph wire in the city of Boston that could be put 
underground, and carry them out of sight.

Now', what is there left? The telephone companies have done 
and are doing all that anybody can expect of them ; in other 
words, their whole system within a year will be practically, within 
the thickly settled business portion of the city, underground in 
their own conduits. Now', what is there left? Assuming that 
the electric light companies, upon this statement before you, can
not go underground; assuming that this committee would not be 
willing to report that the electric light companies, the arc light 
electric companies, should at present be forced underground, —- 
what is there left for my friend’s bill to apply to? Unfortunately, 
there is not in the city of Boston any return giving the number of
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wires of all these different companies ; but I  find that in the city 
of Brooklyn, which is a much larger city than the city of Boston, 
there is such a report. And I  assume — and T think I am fair in it, 
because it corresponds very nearly with my knowledge of the case 
— that the number of these electric companies in Boston corre
sponds almost exactly with the number of companies in the city of 
Brooklyn, and here we have an exact list of them. They amount 
to sixteen in all. And, excluding the electric light companies, the 
telephone companies, and the telegraph companies, which must 
necessarily be set aside on this evidence and by themselves, under 
any system that may be devised, the number of wires of all the 
rest of them put together amounts to just one-twentieth of those of 
the telephone, the telegraph and the electric light companies. I 
presume the same proportion would apply to the city of Boston. 
And there are just the same companies there as here, only under 
different names,— the Eastern District Messenger Company, the 
Gold and Stock Telegraph Company, the Green Point District 
Telephone Company, and the Postal Telegraph Company, corre
sponding to our district messenger service and the other wire 
companies in the city of Boston. I  have no doubt, that, if you 
took the trouble to inquire about all these companies in Boston, 
except those I  have enumerated,— the electric light companies, the 
telephone companies and the telegraph companies, which can very 
easily be disposed of by themselves,— I think you would find the 
whole of them would not be any more in proportion than what 
they are in the city of Brooklyn, and that all those wires would 
not amount to more than one-twentieth of the others.

Now, I have made the best estimate I  could of the amount of 
capital and of the amount of revenue of these companies ; and I 
think that, if my friend Harding should get his bill through, and 
his commission should go to work for the purpose of building a 
system of subways in the city of Boston, lie would find that to 
build a subway from Court Street up Washington Street as far as 
Boylston Street, not one mile, would cost him more than the whole 
capital invested in every other company owning wires in the city 
of Boston, except those that I have enumerated. A single sub
way from Court Street to Boylston Street would cost more than 
the whole capital invested in every other wire company in the city 
of Boston, except those that I have enumerated.

Now, Mr. Chairman, there is one element that our friends have 
left entirely out of sight in this hearing. Mr. Harding says that 
with this multitude of wires in the city of Boston we ought to have 
not various conduits built by the different companies, but one 
large conduit or subway.
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Mr. H ar din g . Pardon m e,— I never said that, sir, and the 
bill does not say it. I  do not want to interrupt you ; but, if you 
undertake to quote me iu that way, I must say that you are mis
taken .

Mr. B r u c e . I  understood you to  sa y  so .
Mr. H a r d in g . No. I said one, or as many more as are neces

sary ; and the bill says so distinctly.
Mr. B ruce. I  understand; but you said that it was impossible 

iu the streets of the city of Boston for these various companies to 
have their independent conduits, — that it was necessary that they 
should be consolidated. I  certainly think I  distinctly heard you 
say that.

Mr. H a r d in g . I  have a list here of twenty-six different com
panies having wires overhead, and I  said it was impossible for 
each of those twenty-six companies to have its own conduit, and 
that they must be combined.

Mr. Bruce. Everyone would agree to that. Everyone would 
agree that this little messenger company which runs a few wires 
in different parts of the city, with an investment perhaps of ten or 
fifteen thousand dollars, cannot have an independent conduit. 
And, if you will take the trouble to inquire, you will find that 
every one of these electric companies using wires in the city of 
Boston, except the four that I  have enumerated, could not bear 
the expense of a conduit for a single mile. They haven’t got the 
capital, they haven’t the business nor the income for such work. 
Now, I  wonder if my friend Mr. Harding ever sat down to com
mune with himself, or in any way has computed what would be the 
cost of his scheme, — what it would amount to ? I  have already 
told you that the cost for twenty miles of the telephone com
pany in this city, which this company will have built simply from 
a desire to meet the wishes of the public, without adding one 
dollar to its revenue by reason of it, will be one million dollars, in 
round numbers. But, have you for a moment considered the 
question what a system of subways in the city of Boston would 
cost? If the small conduits that have been constructed by the 
telephone company have cost one million dollars, what would any 
such system as my friend has suggested cost, — what would be 
the enormous expense of it? I see upon the map yonder lines 
representing something like about twenty-five miles of a common 
sewer, the upper end of it being very small, and the lower end 
being only six or eight fe e t; and the estimated cost of the con
struction of that twenty-five miles of sewer is four million dollars. 
The cost of the construction of the improved sewerage system in 
the city of Boston was over seven million dollars. I t  certainly
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could not be possible for the most careful and prudent commission 
that my friend himself would select, to build a system of subways 
in the central part of the city of Boston alone that would cost less 
than four or five million of dollars. Who is going to pay for it? 
Has my friend sat down and computed, or attempted to compute, 
who is to pay the interest upon this enormous outlay ? I  can tell 
him something about it, and I  can tell him something of the capac
ity of these various companies to meet any such expenditure put 
upon them. I assume, of course, that the telegraph companies’ 
wires could not be put into them ; and, even if you could put the 
electric light companies’ wires, and the telephone companies’ wires, 
and every other companies’ wires in the city of Boston, into such 
a system, how could they possibly meet the expense of it?

I  had carefully computed two years ago what was the net reve
nue of the New England Telephone Company on its business in 
the city of Boston, and it was something like one hundred and 
twenty-five thousand dollars annually; , and it certainly at this 
time does not but little exceed that, if at all. The revenue of 
the electric light company is not but sixty thousand dollars a year, 
six per cent, on its invested capital, making their whole revenue 
one hundred and eighty-five thousand dollars ; and I  think it is 
true that the net revenue of every other wire company in the city 
of Boston does not amount to fifty thousand dollars. Now, Mr. 
Chairman and gentlemen, when my friend examines the enormous 
scheme that he has presented before you, and desires to have the 
power given a commission to carry out this vast scheme, to con
struct the system, and then the power to force these companies 
into it, and to pay just such a rental as they see fit to charge for 
it, he will see, that, if it is only sufficient to pay six per cent, or 
five per cent, on the cost, it would amount to more than the net 
revenue of every wire company in the city of Boston. Now, I 
suggest to my friend, that, before he closes his case here, he 
should take this statement that I  have made, and see whether or 
not I  have stated to him practically the exact facts in regard 
to the value of the wire companies in the city of Boston, and 
whether it does not suggest to his mind a difficulty which appar
ently was not present with him at the time he made his opening 
and at the time he presented this bill. *

Now, Mr. Chairman, only a few words more with reference to 
the telephone companies. We have shown to the committee on 
Mercantile Affairs the work we have done ; and we desire to pre
sent to the committee on Cities, at such time as they may appoint, 
the opportunity of seeing what the committee on Mercantile Affairs 
has already seen wdth reference to our work. And we wish to say,
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further, that there has not been a scheme in any city in this coun
try in which anybody who has studied into this question has ever 
proposed that the telephone companies should be put into a com
mon conduit, or a common bed, with the electric light companies. 
The moment you do it, you stop the telephone. I t is the most 
sensitive electrical instrument that was ever made ; and it has been 
computed that it can be operated with an electrical power that 
would be measured in this way, — taking the volt as the unit, by 
a sixth one-billionth of a volt, -— a sixth one-billionth of a volt. 
Now, when these gentlemen come before this committee and say 
there are no difficulties in the way of putting telephone wires un
derground, I  acknowledge that there are no difficulties in the way 
of doing it, if you allow the telephone companies to do it just as 
they are doing it. They know more about the telephone business 
than anybody else. They know about these difficulties, and they 
know how to meet and how to overcome them. Patentees and 
expert electricians will come before yon and tell you there is no 
difficulty whatever in putting telephone and other wires side by 
side, and that there are places where they have been operated for 
half a mile in a common conduit, or a large subway, — and that 
is true ; but we shall show you that putting our wires into a com
mon conduit with any other wires on a large scale would be prac
tically their destruction ; and of course we know that this com
mittee would not attempt to do anything of this kind.

Now, my friend Harding said the other day, “ This bill is not 
going to hurt your companies, and why is it that you oppose i t? ” 
I am surprised that he should ask such a question as that. In the 
first place, this bill assumes that the telephone companies have not 
done, and are not doing, and are not likely to do, their duty. 
When at the end of this year they will have spent in twenty miles 
of the streets of Boston nearly a million dollars of money, is my 
friend going to get up before this committee and say that the 
directors of this corporation have not done, are not doing, and are 
not likely in the future to do, their duty to the public in this 
matter? If they are doing and have done what, they ought to do, 
what occasion is there for the Legislature of Massachusetts to pass 
a bill like this, which is practically a condemnation of the conduct 
of the companies up to this time, and practically puts them under 
a guardianship which might be followed by the most serious con
sequences? If they have done their duty, and are likely to do it, 
let them alone. I think, Mr. Chairman, I have said all I need to 
say from our stand-point, and I know you have already spent a 
great deal of time on this matter ; and I will close at this point 
with this short presentation of the case, and introduce one or two
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witnesses to confirm practically what I have said in this opening. 
And, in the first place, I will call the engineer of the company,— 
Mr. Perkins.

T estim o n y  o f  C l a r e n c e  A. P e r k in s .

Q. (By Mr. B r u c e . )  What is your business?
A. I am the engineer of the New England Telephone and Tele

graph Company.
Q. How long have you been such?
A. The office was created last May.
Q. How long have you been connected with the company ?
A. Since April, 1880.
Q. In what capacity ?
A. In general charge of this class of work.
Q. You mean the underground?
A. Underground and overhead, previously, mapping out the 

construction of the work.
Q. What territory of Massachusetts does this company cover?
A. I t  covers the States of Maine, New Hampshire and Ver

mont, and the State of Massachusetts north of the Connecticut 
line, practically.

Q. Excepting New Bedford and Fall River?
A. Excepting south-eastern Massachusetts.,
Q. Now, will you state when it was that the New England 

Company commenced this system of underground work ?
A. The New England Company was formed in October, 1883. 

Previous to that time, the Boston business, with which I  was con
nected, was conducted by the Telephone Dispatch Company, which 
was practically a department of the Bell Telephone Company.

Q. When were experiments with underground work begun?
A. In the fall of 1882.
Q. Do you know what the company did in the way of experi

menting before that ?
A. I did not have personal acquaintance with the experiments 

conducted on the underground work between Attleborough and 
Mansfield, along the Providence Railroad ; but that was the first 
attempt, I believe, in placing cables underground.

Q. What year was that?
A. I think that was the previous year.
Q. In 1881?
A. I think so ; yes, sir.
Q. When did they begin the practical work of building con

duits in the city of Boston ?
A. In October, 1882.
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Q. Now, will you state what the company has done, how many 
miles of conduit it has already built, and what rights in streets it 
has already acquired for future work?

A. The work already done, commenced in 1882, embraces the 
main lines running from our central office on Pearl Street, north, 
to the Warren bridge, Charlestown; west, to the West Boston 
bridge; south, by way of Tremont Street, to the Roxbury 
crossing.

Q. That embraces about how many miles of completed work?
A. About nine miles of street, and about ninety-three miles 

of duct. The work proposed for this year is the central work, 
connected with the proposed new building, going through Milk 
and Oliver streets. A new route is laid out down to Craigie’s 
bridge, running over to East Cambridge ; the Back Bay is to be 
pretty well districted with underground work ; and then the bal
ance is filling in from the Tremont Street and Harrison Avenue 
lines, connecting them.

Q. And, with the rights you have already acquired, what will 
be the length of your conduits in the city of Boston ?

A. The length of duct will be about one hundred and sixty 
miles, and the length of conduit will be about eighteen miles.

Q. What capacity of wires will these conduits have ?
A. Twenty thousand miles.
Q. When your wires are taken down, and the eighteen miles 

of conduit shall have been filled, what will have been the cost to 
your company of that work?

A. In round numbers, one million dollars ; probably more.
Q. How long will it take to complete practically that system?
A. All of the conduit work will be completed this year, prac

tically. The filling in will be, after we get the present overhead 
wires put into them, in accordance with the growth of the busi
ness. We have provided in our underground construction for a 
growth for an indefinite number of years, so we shall not have to 
dig up the streets again for any additional conduits.

Q. Do you think, from a business stand-point, or from any 
stand-point, your company ought to be required to lay its wires 
underground any further or any faster than it is doing?

A. I fail to see any possible occasion for it.
Mr. H ar din g . Will you pardon me one moment, if I say I 

think you have an entirely erroneous impression about this bill ? 
This bill does not authorize the commission to interfere with one 
foot of wire that is already underground. Your vested rights 
cannot be affected in the slightest degree.

Mr. B ruce . I  understand that.
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Mr. H arding . Therefore, if your company has had the fore
sight to put its wires underground, this bill recognizes your merit 
in so doing, and leaves you alone. The last part of your argu
ment, and the questions you are now putting to the witness, are 
immaterial.

Mr. B ruce. I do not think so.
Mr. H ar din g . Well, it is only a matter of opinion.
Mr. B ruce. The company think that they ought not to be 

called upon at the present day to do more than they have done and 
are proposing to do ; that is, to apply their system to the business 
part of the city. But you get one of these commissions, with 
authority extending over something like four or five hundred miles 
of streets in the city of Boston, and they would have authority to 
go ahead and put the wires underground in every street in the city 
of Boston, theoretically, under your bill, wouldn’t they ?

Mr. H arding . Your wires ?
Mr. B ruce. Yes.
Mr. H arding . Yes; if you had any wires overhead, they 

would.
Mr. B ruce. Well, of course we have buried them only in this 

portion of the city. There are perhaps three or four hundred 
miles of streets in the city of Boston where we haven’t got con
duits, and this commission can force them to be put wherever they 
choose ; and, if we had one of those commissions with speculation 
in its eye, I  haven’t any doubt about what it would do.

Mr. H arding . I understood your statement and the evidence 
to be that your company has put underground, or would soon have 
underground, all their wires.

Mr. B ruce. All the wires that they think necessary.
Mr. H arding . Oh, all that you think are necessary ?
Mr. B ruce. Wait a moment. Practically, all of the wires 

within the old part of the city of Boston have been put under
ground, but none of them in Roxbury and Dorchester and Ded
ham, or in any of the outlying districts ; because we did not think 
we were justified in doing it, on the ground of expense, and we 
do not think an}' reasonable commission, of course, would compel 
us to do it. But we do not want the possibility to exist that any 
unreasonable commission should unreasonably say that we should 
do it.

Mr. H ar din g . I  only wanted to call attention to the fact that 
the bill cannot affect wires that are underground already.

Mr. B ruce. I t cannot affect what we have already done ; but 
that is only a small portion of what such a commission as you pro
pose could compel us to do, if it were so disposed.
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Q-. Do yon remember how much the company expended last 
year on underground work ?

A. About seventy thousand dollars in construction.
Q. What have you done in the way of applying for under

ground rights in other cities than Boston?
A. The arrangement at Lowell is perfected, and our rights are 

granted covering about three miles of streets ; and we are now 
preparing to do the work, or at least a portion of it.

Q. Doesn’t that cover about all the thickly settled and busi
ness part of the city of Lowell ?

A. I t  takes care of all wires in masses of at least fifty.
Q. Now, what have you done in Cambridge ? Have you made 

application there ?
A. Application has been made for an underground location 

through Main Street, from the bridge to Harvard Square.
Q. What distance is that?
A. That is about two miles. In East Cambridge we propose 

to run underground from Craigie’s bridge to the Somerville line, 
and in Cambridgeport from Main Street to connect with the new 
Harvard bridge, where we are going to meet our underground 
system in Boston. That makes three miles, all told, in Cam
bridge.

Q. What have you applied for in the city of Worcester?
A. I  forget the exact distance, the application was made a 

year ago ; but I think it is for about a mile and a half there.
Q. What has been the whole cost so far of your underground 

construction ?
A. I  think one hundred and forty thousand dollars for con

struction, and about eighty thousand dollars for cables.
Q. (By the Ch airm an .) Where lias that been expended?  

Does it include the whole State ?
A. We have constructed no underground system in any place 

except Boston, yet.
Q. (By Mr. Bruce.)  N ow, will you state what you know 

with reference to the amount of dead wires in the city of Boston? 
It has been estimated here that it was one-quarter of all the 
wires.

A. I have never seen any exact calculation of the exact 
length of wires in Boston. My opinion would be, however, that 
there might be at least one thousand miles of wire in Boston, 
dead.

Q. Whether or not your company has done anything with ref
erence to removing dead wires?

A. I  would say that the one thousand miles is largely due to
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the abandoning of old wires, put up for private lines, and for 
various other purposes, and over which we have no control. On 
our own lines we are all the time taking down dead wires, and 
reducing our structures, of course, in connection with the under
ground system. Our plan of underground is.to run a cable line to 
a distributing point within a block, and that carries perhaps fifty 
or one hundred wires. Of course all of those wires between the 
previous distributing points, which are nearer our office, are taken 
down, — all the wires which ran from our office to that distribu
ting point. In that way, of course we take down a great many 
hundred miles a year.

Q. As soon as you get your underground system completed in 
this part of the city of Boston, there will then be no ground of 
complaint on account of dead telephone wires?

A. I  don’t believe there will be five per cent, of the wires dead 
any of the time.

Q. What do you say with reference to the difficulties in the 
way of working telephone wires in a common conduit with other 
wires? What are the practical difficulties in the way of it?

A. I do not consider myself an electrical expert; but, from all 
the inquiries that I have made in the matter, I  understand the 
leakage from defective insulation of high-tension currents would 
naturally produce explosions, and in contact with telephone wires 
would destroy the cables. Of course our cables carry wires in 
masses of, perhaps, a hundred ; and, if an electric light or power 
current leaked upon them, it would destroy the cable either in 
part or entirely, and would interfere seriously with our service, 
because it takes a number of days to get a cable in and connected 
up and tested out. The electrical part of it, of course, I only 
know from hearsay.

Q. Whether or not there is serious objection to having men, 
representing different companies that would be in a common 
conduit, going into the same man-hole and interfering with one 
another’s wires ?

A. The intentional interference I do not suppose would amount 
to much ; but the unintentional interference we have experienced, 
even from the long-distance company having cables in our con
duit, has been, that, going in and out of the man-holes, they 
would step upon our cables and injure the insulation ; and in sev
eral cases they have so damaged them that we have had to repair 
them before they could be used. It can easily be seen, that, the 
more people there are going up and down the man-holes, the more 
the cables are going to be injured.
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Cross-examination. •
Q. (By Mr. H ar din g .)  You are the superintendent?
A. I am the engineer.
Q. In that capacity do you have charge of laying the con

duits ?
A. I map out all the work and superintend the construction ; 

yes, sir.
Q. That is, the laying of the conduits?
A. Yes, sir.
Q. You say the company has already paid out two hundred and 

forty thousand dollars ?
A. Yes, sir.
Q. Didn’t I understand you to say the cost would be about a 

million?
A. That includes the complete equipment with cables.
Q. In all the cities, or in Boston alone ?
A. In Boston alone. We propose to have twenty miles of 

conduit completed this year.
Q. That means one hundred and sixty miles of ducts, and then 

you will put in your cables ?
A. Yes, sir.
Q. And that will be a matter largely in the future, because you 

have provided for the future ?
A. Yes, sir.
Q. What proportion of your wires are to-day underground? 

How many miles of wire have you underground to-day ?
A. In Boston there are about forty-five hundred miles of wire, 

all to ld ,— that is, Boston proper; and about two thousand of 
them are now underground.

Q. Miles of single wire ?
A. Yes, sir.
Q. So, at present, if I understand you, not quite one-half of 

all your wires in use in Boston are underground?
A. Yes, sir.
Q. Now, in laying a conduit, how much more does it cost you 

to lay one with, say, ten ducts, than with six?
A. Almost proportionally, very close to that.
Q. It would be cheaper to lay one conduit, having, say, ten or 

fifteen ducts, rather than to lay three or four different conduits 
with five ducts each, wouldn’t it?

A. No ; the cost is almost exactly proportional. That is, our 
experience has been, that, in conduits where we put six ducts, 
compared with one where we lay twelve, the cost of the latter
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would be just about double that of the former. We figure in our 
estimates upon the number of ducts we propose to put into a street.

Q. Your ducts are mostly of wood?
A. They are mainly now ; yes, sir.
Q. Have you used iron at all?
A. \ 7es, sir; we used iron on the start, and added to it this 

last year, and propose this year to put in considerable more of 
it, — iron in cement, and also cement-lined iron pipe.

Q. Do you use iron conduits where you want to have a number 
of ducts, or use wooden conduits in that case?

A. We use both indiscriminately. We have one line of wooden 
conduits with thirty-six ducts, and we have a line of iron pipe with 
thirty-three ducts. Our smallest line of iron pipe has four ducts ; 
our smallest line of wood has six ducts.

Q. Have you had any trouble from having your wires blow 
down across, or in any way come in contact with, arc light wires?

A. I don’t know of particular cases, but I know we have had 
trouble. I know that occasionally our bells are burned out by 
electric light wires coming in contact with our wires.

Q. I understand you have said, that, if a telephone wire comes 
in contact with an arc light wire, it very soon might chafe off the 
insulation and bring in a current?

A. Yes, s i r ; it would burn out our bells. One reason why we 
are putting our wires underground, where we have such masses of 
them, is in order to be free from the • possibility of interference 
from the arc light wires and other high-tension currents.

Q. I t would help your company if your wires could be arranged 
on the roofs or in the streets so as not to come in contact with 
other wires ?

A. I t  would.
Q. You would be glad to have such dead wires as there are 

taken down?
A. Yes, sir.
Q. And to have the other wires straightened and arranged in 

groups, so as to lessen the chances of their coming in contact with 
each other?

A. That is what we are always trying to do ourselves, and 
what we would be glad to have others compelled to do.

Q. As I understand it, there is no control over the wires on the 
house-tops now ; so, if you put up yo'ur wires in one place, there is 
nothing to prevent another company coming along and putting up 
a wire within five feet or six inches of yours, is there?

A. No outside supervision at all.
[Adjourned till 10 a .m ., April 11.]
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SIX TH HEARING.

State H ouse, T hursday , April 11, 1889.

The committee met pursuant to adjournment, Senator Crosby, 
chairman, presiding.

Mr. B r u c e . I have, Mr. Chairman and gentleman, but one 
witness whom I shall introduce ; but perhaps I ought to say one 
word more in reference to what I said yesterday. I said that the 
conduit system, when completed at the end of the year, and filled 
with cables, would have cost the company a million or a little over 
a million dollars. Those are the figures given by the engineer and 
by the president of the company, General Sherwin. But that, of 
course, is a larger figure than the expense of simply changing their 
present system, as it now is, with its present growth, to an under
ground system, within the twenty miles, because they have 
provided for a large increase in the future. As near as we can 
estimate, the cost of changing the present system, with its present 
capacity, from an aerial to an underground system, would be 
somewhere between five hundred thousand dollars and six hundred 
thousand dollars. I think that is as near as it can be given, and 
the other four hundred thousand dollars would be for the future 
growth and extension of the system.

T estim ony  of  Mr. T hom as D. L o ckw o od .

Q. (By Mr. B r u c e .)  What is your business?
A. I am an electrical engineer, in the service of the American 

Bell Telephone Company.
Q. How long have you been in the employ of the Telephone 

Company, as electrician?
A. Since July, 1879 ; ten years next summer.
Q. Before that, will you state to the committee what had been 

your experience as an electrician ? Had you been employed as an 
electrician before that time ?

A. I commenced the study of electricity in the spring of 1866. 
I worked in the service of different telegraph companies for some 
ten years, with intermissions of greater or less length. In the



242 A PPEN D IX .

New York Fire Alarm Service; as inspector of the Gold and 
Stock Telegraph Company, and in the same capacity with various 
messenger and district companies in New York ; and I think that 
included my practical experience up to the year 1879.

Q. Now, how has it been since then?
A. Since then it has become my duty particularly to inform 

myself, generally and specifically, upon all applications of elec
tricity, and to advise the American Bell Telephone Company and 
its licensees upon all technical points relating both directly and 
indirectly to their business. 1 believe myself to be regarded as 
an authority of considerable weight in telephonic matters, and as 
an expert generally in electricity and its application.

Q. Whether you have published any books that are considered 
an authority upon the subjects to which they related?

A. I  have written three works relating generally to electricity, 
one of which was altogether concerning telephone matters. A 
second was a text book of electrical measurement, relating to the 
different units and the ways of measuring electricity, and the 
conductors ; while the third was a general text book upon elec
tricity and magnetism, which has been adopted by the signal 
service of the United States. My first book, I  believe, has had a 
larger circulation than is usual with books upon electrical subjects, 
and is, I  think, in its eighth or ninth thousand. I  have written 
innumerable articles upon electrical subjects, and I  think the very 
first one ever written which called attention to the necessity of 
first-class construction in electrical railways. I am a regular con
tributor to the “ Electrical Engineer,” a New York periodical, 
the “ Electrical W orld” of New York, and the “ Western Elec
trician ” of Chicago.

Q. I  guess that is far enough,— I guess the committee will 
think you know something about this special subject. Now, how 
much time have you given, and from what time have you given 
your attention, to the subject of placing telephone wires under
ground? And I  will also add to that question, for you to give an 
account to the1 committee in relation to the experiments made by 
the telephone company upon this subject, — how early com
menced, how conducted, and what has been their success?

A. 1 commenced to think about the subject as soon as 1 saw 
that the spread of the telephone was to be extensive. That was 
about the year 1880. No one at that time, however, had any idea 
that the use of the telephone would extend to anything like the 
magnitude which it has. But it was very early seen, both by the 
officers of the Bell Telephone Company and myself, that there 
would be so many wires in all the cities of the United States, that,
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sooner or later, there would be a public call to have the wires 
placed underground, as far as possible. I do not profess to have 
initiated the idea, but I am quite sure that, as early as 1880, I 
called the attention of my employers to this fa c t; and, together 
with other electricians, suggested that experiments should be at 
once made, with a view to ascertaining the practicability of under
ground work telephony. I believe it was partly in consequence of 
these representations that the first experiments in underground 
telephony were made, which took place in the winter of 1881 and 
1882. The first experiment was in the laying of a cable with 
some twenty-four wires, covered with different kinds of insula
tions, at the side of the Boston & Providence Railroad, between 
Attleborough and West Mansfield. Some of the wires were 
twisted together so as to have both a return and a direct circuit, 
while others were single wires. Some were covered with cotton 
soaked with paraffine, to make them waterproof ; others were cov
ered with vulcanized rubber, and over that with tin-foil, to carry 
off any disturbing currents of electricity. We experimented with 
the cable for six or eight weeks, commencing, I  think, in Febru
ary, 1882. The results of the experiments were not very encour
aging, because the cable was only about five miles long, and the 
sound of the reproduced speech was materially reduced. Not
withstanding, there was sufficient encouragement to warrant the 
company in going ahead, which it did, as related by Mr. Perkins 
yesterday; and those experiments determined them, as the then 
owners of the Boston Exchange, to begin to lay underground 
wires in Boston. During that summer they obtained permits 
from the city government to lay conduits from the corner of Pearl 
and Franklin streets, the central office then being at 40 Pearl 
Street, in one direction, to the corner of Exchange and State 
streets, where there was a distributing point made, which now 
exists. Another line was laid from the same corner of Pearl 
and Franklin streets to Washington and Franklin, where there 
was another distributing point. The style of conduit then adopted 
was the laying of three-inch iron gas tubes in a trench cut, and 
embedding them in concrete cement. There were vaults or work
ing chambers, placed at different street corners ; and in these the 
pipes from both directions terminated, the cables subsequently 
being drawn through and connected at the several vaults, which 
have later been called man-holes. A great part of this construc
tion— at least, so far as the pipes are concerned — is still in use 
now ; although, I believe, owing to our inexperience and to the 
inexperience of all concerned, portions have had to be changed 
several times.
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Q. You have gone on from that system ,— can you give an 
example of what you have arrived at as a plan of the best system 
of cables at the present time ?

A. From that time there has been some construction, as I 
believe, done every year. The general system has been found to 
be the best so far known ; that is, this system of vaults at the 
street corners, pipes or conduits of some kind. The details of 
construction have differed very materially, sometimes iron pipes 
being used, .and in other cases boxes of creosoted wood, divided 
into different holes, or, as they are called, “ ducts,” from one end 
to the other, have been la id ; and later there has been a return to 
the metal pipes, which seem to be the most substantial for all 
conditions of soil, and better adapted to withstanding gases and 
attacks of picks in the hands of laborers, than any other style of 
construction. There are a great many kinds of cable now used ; 
but one of the exigencies of underground work is, that there 
are so many wires that it becomes necessary to pack them quite 
closely together. If we were to take up the same space that wires 
do on poles, it would be impossible to make excavations of 
sufficient size, and the cost would be out of all order. Therefore, 
it has become necessary to pack the wires as closely as these are 
[illustrating], and these samples are some of the latest form of 
cables. I t  is first necessary to use copper, instead of iron, and of 
course* copper costs a high price. It is, secondly, necessary to 
cover tljem from end to end, for a reason I  shall speak of later. 
I t is also necessary, for the best work, not to depend on the earth 
return at all, but to use a return wire of equal length, placed side 
by side with the outgoing wire, and even twisted with it. Each of 
these wires is covered with cotton, india-rubber or gutta-percha ; 
in this case cotton, because it is the cheapest, and, at the same 
time, when soaked with paraffine or the residuum of petroleum, it 
has nearly the same power of resistance to moisture as gutta
percha. This [illustrating] is forced in here, and, being molten, 
fills up the interstices. That style was adopted for some years ; 
but it was found, when placed in the creosoted wood ducts, that 
the lead was affected, and it was not known, and even yet it is not 
known, exactly what to do to protect the lead. The corrosion in 
the lead is now thought to be partly the effect of the free illumi
nating gas that pervades the street, and partly the result of the 
action of the pyroligneous acid in the creosoted wood. However, 
it was found that the lead was changed and turned to white lead ;■ 
and cables, being left unprotected, soon went to ruin. A remedy, 
which is at least partly efficacious, was soon found for that, by 
partly alloying the lead with from two to five per cent, of tin, and
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this protected it from the sewer gas. The creosoted wood, how
ever, still attacked the lead ; and it was soon found necessary to 
paint the lead covering, or use some water-proof covering. This 
sample [producing sample] has two hundred wires, or one hundred 
circuits, in which the out and back wires are twisted together. 
This sample [producing another] has sixty pairs, and is made with 
larger wires, as to be more appropriate for long-line working, 
because for long-line working a larger size is required, to get equal 
results. In this sample [producing another] there are fifty pairs, 
and that is used for lines of but few conductors.

Q. This represents the highest development in the matter of 
underground cables that you have reached?

A. Yes, sir; and is substantially the construction that is 
adopted to-day. There are man-holes at the street corners, at 
intersecting points, and there are solid conduits, having a number 
of holes, each adapted to hold one cable. I will say that the first 
tubes and pipes employed were found to be too small for the easy 
drawing in and out of cables of sufficient size to give satisfaction 
to our subscribers, and consequently much excavation had to be 
done over again, for the purpose of putting in other pipes and 
larger ducts. There are these chambers and the conduits connect
ing them, and the several apertures, ducts or passages ; and this 
sample here represents the last style of all, in which the lead is 
covered with fibre and made water-proof, and there are different 
ways of connecting them in the man-holes, according to the style 
of construction. As I understand, now, there are about two thou
sand miles of wire in use in the city of Boston.

Q. Now, Mr. Lockwood, I want you to give to the committee 
the electrical difficulties that you encounter by the mere burying of 
wires underground, where you have an independent conduit of 
your own, and without regard to otherwise.

A. I would like to say to the committee, first, that there isn’t 
anything absolutely new in the idea of laying electrical wires 
underground. The very first telegraph wires which were ever con
structed in the United States, — namely, the experimental Morse 
line between Baltimore and Washington, — on that line an attempt 
was made to lay the wires underground ; and they were laid under
ground, with cotton wound around them, which was the method of 
insulation then known, as far as the Relay House ; and, when Mr. 
Morse and Ezra Cornell got as far as that, they found that there 
was no result. Although they had started the current all right 
from Baltimore, nothing reached the Relay House, about nine miles 
away ; and it was then considered to be a great invention by Ezra 
Cornell, to put up poles and substitute them for the underground
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construction. Prom that time until about 1870 there was no more 
thought in the United States, except on the occasion of great snow
storms, of putting wires of any kind underground in this country. 
In England the notion of subterranean wires prevailed, when 
Messrs. Cook and Wheatstone started the English needle telegraph. 
They also, when they began work, adopted the idea of an under
ground trough ; and when they found that that wouldn’t work, they 
had boxes in the flange of the railways, and placed them there ; 
and then they got to placing them on top of fences and posts on 
the side of the railway. From that point the evolution was not 
great until they reached posts like ours, to which they have stuck 
ever since. But they have been very much more persistent than 
we have been in putting wires underground in cities, and from 
city to city. They tried a great number of times, but every time 
the insulation was so crude that it resulted in failure, with the 
exception of the case of the city of London. Now, in the city of 
London, they have causeways— very like those of the Pennsyl
vania Railroad — leading into the Broad Street station, in Phila
delphia. The wires come into London on these causeways, and 
from there the pipes are laid under the sidewalk, with small testing 
boxes, instead of large vaults, as we have them, to the central 
telegraph office. With our present knowledge, it would not be 
very difficult to put all the telegraph wires in cities underground, 
because they are comparatively few. The telephone was invented 
in 1876, — that is, the invention was then completed ; and it is to 
the telephone that the great advance of electrical science is due, 
because it excited an interest that had theretofore been wanting ; 
and this invention made such an increase in the number of wires 
that where there was formerly one wire there are now one hundred ; 
and the increase of these wires, besides making the call for placing 
them underground, has naturally increased the difficulty in other 
directions. While it may seem something like a paradox to say 
so, this condition of affairs has also made it feasible to place the 
wires underground, in thickly settled centres of population; 
because, while it would be entirely impossible to stand the expense 
of burying a single wire underground for a long distance, the 
expense, when we have to bury one hundred, two hundred, five 
hundred or a thousand wires, becomes lessened per conductor to a 
great extent, — that is, so far as the main conduit and the pipes 
are concerned ; and that is the reason why the telephone company 
was enabled to take the initiative in the way of burying wires.

When I was before the committee on Mercantile Affairs last 
year, I had the honor of explaining some of these difficulties 
which Mr. Bruce has asked me to explain now, and I shall proceed



A PPEN D IX . 247

to that immediately. But it is necessary for me to state, first, so 
that the committee may properly understand, that it isn’t always 
easy to explain these difficulties even to men who are in the pro
fession ; and I  would much rather explain them to gentlemen who 
are laymen, because their minds are usually more open to new 
ideas than are the minds of persons who have preconceived ideas 
on the subject. Heretofore, in most of these hearings where there 
has been reference made to electrical currents, the unit given has 
been the volt. Now, while I  want to keep just as far away as 
possible from science, it is absolutely necessary for me to state 
that there are two features, two characteristics, two magnitudes, 
in electricity, just the same as in every other force of nature, 
which have to be at least thought of. If we are speaking of water 
power, we have to take not only the amount of water which is 
coming down a water course, but we have to think of the head; 
and we can measure the head by feet, and can measure the amount 
of volume of the stream by the number of gallons per minute or 
per second ; and any of us can readily see that a small stream like 
the Spot Pond Brook or Stony Brook here, in its normal condition, 
hasn’t  such a force, even though it has the same fall or head, as 
the Mississippi would have, which hasn’t so much head, but has a 
much greater volume of water. If we are speaking of steam, we 
have to think not only of the amount of steam a boiler can gener
ate, but also think of the pressure under which it is generated.

Now, with this preamble, I will saj' at once that electricity has 
these two features : its electro-motive force, or impetus, which 
depends, if we are speaking of batteries, on the number of cells 
on the battery ; and the amount, which depends on the size of the 
battery. And perhaps I shall astonish some of you gentlemen, 
when I tell you that the telephone, which has such a feeble cur
rent that a dozen persons can be included in its circuit, and a 
current can go through all of them, and you can talk through all 
of their bodies without any of them knowing that anything is 
going on, has a greater electro-motive force than a great many arc 
electric light circuits ; but it hasn’t the volume of current. The 
impetus is proved by the fact that this number of persons can 
take hold of the wire when the current is passing, without feeling 
anything going on, and yet it will perform its work without inter
ruption. That shows how small the volume of the electricity is 
in that case, while it also shows that it has considerable head or 
pressure or impetus. You can get at the idea by imagining first 
a white-hot poker, and, second, a tub of hot water. There is 
more heat in the tub of hot water than there is in the poker; 
nevertheless, the poker is white hot, while you can dip your hand
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in the tub of hot water with perfect ease and safety, because it is 
better distributed, — there is a greater volume to have the heat in.

I have spoken of the smallness of the telephone current, to 
show that you must have an extremely delicate instrument to 
utilize it. Mr. Bruce told you yesterday that the telephone would 
respond to an electro-motive force of one six-billionth of a volt. 
It isn’t easy to appreciate the smallness of that; but, when I tell 
you that a volt is measured by a single cell of a battery, and when 
I tell you that the telephone would respond to a six-billiontli of 
that, it will show you the extreme smallness of the current which 
a telephone will respond to, or which will make a click or a noise 
in the telephone.

Now, in the first place, electricity has always a great tendency, 
like every other force of nature, and like men and women and all 
animals, as far as I know, to do as little work as possible, — to 
get away from its work ; and, for that reason, we have to take 
particular steps to keep it right upon its own wire. If we have a 
telephone wire from here to New York, or across the street, we 
have to take means to prevent the electricity on the wire from 
getting away while it is travelling. I t is to do a certain amount 
of work, and must do a certain amount, or the wire is of no use 
to us. To overcome this tendency of electricity to avoid its 
work, we have to insulate i t ; and we can do this because we 
know certain substances are good conductors of electricity, while 
certain other substances are very bad conductors, or non-conduc
tors. All metals are very good conductors, copper being one of 
the b es t; and glass is a very good non-conductor. Now, when we 
have wires in the air, every member of the committee must have 
noticed that they are strung from glass to glass on the poles. 
We call these insulators, because they insulate or isolate a wire 
from the wood, and thus from the ground. Wood is a pretty fair 
conductor for currents of considerable strength, especially when 
it is w et; and, when the surface of the glass is wet, it becomes a 
conductor ; but we can get along with wires in the air by simply 
supporting them on glass knobs, from point to point, because dry 
air is a good insulator, and the only place where we have the 
insulation of these glass knobs is at the points of support. But 
the air insulates each wire from every other wire, so that the mes
sages do not get mixed up ; and in that way we have no confusion 
in the wires on the pole lines, except from outside sources. The 
glass does the business so far as the earth is concerned, and the 
dry air does the business so far as the other wires are concerned. 
When we place wires underground, we have, as I  have said, to 
get them close together, so that we can get them in the space at
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our disposal. We cannot use the glass insulators at different 
points ; because, if we did, we shouldn’t have room for the wires. 
We cannot put the wires close together without insulating them ; 
because, if we did, they would be practically one large wire, — all 
the wires touching each other. So we practically, as was read by 
counsel in a letter from David Brooks, yesterday, have to cover 
the wires from one end to the other, and all around, with some 
non-conducting substance, — not glass, because it is not elastic, 
plastic, or easily handled, but india-rubber, gutta-percha, paraf
fined cotton, or some like substance ; and, as we have so many 
wires to bury, we can do this by the use of these cables of which I 
have showed you samples, where there are routes in which a great 
many wires go together, enough to warrant a cable, say, for fifty 
wires, and to- make it financially practicable to bury the wires. 
We are willing to do that in our own w ay; but we wouldn’t 
do it, and couldn’t do it, for it is absolutely impossible that it 
should ever pay, if there were simply one, two, three or four 
wires to be insulated and buried by themselves and brought out. 
We have now buried the wires, but burying the wires is not all. 
The New York Legislature, in 1884, passed a bill requiring all 
wires in the cities of New York and Brooklyn to be placed under
ground by a certain time, — not specifying whether they were 
electrical wires or not, and, for all I  know, they might refer to 
the -wire of the Brooklyn bridge ■, and clothes lines. And they 
didn’t specify that they should be brought out anywhere ; but it is 
absolutely useless to put wires underground unless they are 
brought out somewhere to do the work we have to do ; and there
fore it becomes necessary to bring them out in certain places for 
distribution.

Q. (By Mr. H a r d in g .)  You mean the Act creating the sub
way commission in New York?

A. The one prior to the subway commission.
Q. Are you sure that that is it, — that the wires must go under

ground in a certain time ? Doesn’t it leave it discretionary with 
the board?

A. I think that was an Act before the commission was created.
Q. Have you a reference to it there, or can you give the refer

ence before you get through?
A. I cannot before I get through ; no, sir.
Mr. B r u c e . We had better allow the witness to go on.
The W it n e s s . 1 am quite sure of the fact I  have stated.
Mr. H a r d in g . I didn’t know but what you would produce the 

facts as you went along.
The Witness. 1 was about to say that it was absolutely neces-
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sary that the wires should come out somewhere ; and the New 
England Telephone and Telegraph Company has endeavored to fix 
that in one instance by bringing the wires out along the wall of 
one of the buildings on Exchange Street, to a roof where they are 
distributed. In other cases it is necessary to bring them to a dis
tributing pole, perhaps in a court yard in the rear of a number of 
offices ; but the distribution has got to be made, and it is no small 
difficulty. There is still another difficulty we have to overcome, 
and which in our own way we have in a great measure overcome 
and propose to overcome ; and that is, that there is an attraction 
existing between the wires and the earth, — that is, between the 
electricity travelling in any of the wires and the electricity of 
which the earth is a reservoir, and also between the electricity 
travelling in one wire and that travelling in the other wire ; and 
the electricity on the outside of a cable such as I have shown you 
has a tendency to attract the electricity travelling inside the wires, 
and hold it wherever it happens to be. Some of you may remem
ber the form of a Leyden jar, — a glass jar coated with tinfoil on 
the inside and tinfoil on the outside. If you have no tinfoil on 
the outside, you can try your best to charge the inside of the jar, 
and you cannot do it with the biggest machine ever bu ilt; but, if 
you have the tinfoil on the outside, and connect with a chain to 
the earth, you don’t have any trouble in getting the inside full of 
electricity, because there is something then to hold it, the elec
tricity which pervades the earth coming up and charging the outer 
foil. This phenomenon we call retardation, because it not only 
retards the telephone conversation, but opposes the changes in 
current necessary to transmit the human voice, which has from 
twenty thousand to twenty-six thousand changes per second, and 
these occurring so quickly in the wire, that it is very difficult to 
reverse them unless there is a clear field and no agency on the out
side of the conductor opposing it. We call it retardation; but 
the scientific term is static induction, — induction of electricity at 
rest. Supposing there was a canal stretching away from here, 
say, several miles long; but that, instead of being filled with 
water, it was filled with coal tar or molasses. The bank of the 
canal may be the same as the bank of any other canal. Start two 
men from one end of the canal to the other, allowing one man to 
run along the bank and the other to swim in the molasses, and 
you can readily see that the man running along the bank has a 
much better chance to get there in quicker time and in better 
condition than the man swimming in the molasses or tar. I t is 
just the same way with electricity. Electricity travelling under
ground, as compared with electricity travelling on the wires
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overhead, may be compared with the man running along on the 
land, in comparison with the man swimming in the coal tar or 
molasses. The man running along the land gets there in much 
better condition, and earlier; and the electricity travelling over
head gets there in better condition, and earlier. When we have 
electricity travelling in an underground wire, and send a message 
by signal, it is apt to get distorted ; because part of it gets there 
early, and part of it gets there more slowly. We can send but 
ten signals per minute over the Atlantic cable, where we can send 
forty signals per minute over an overland telegraph line.

Or, to illustrate this question, you can take the case of a body 
of soldiers with iron-soled shoes trying to get over a plateau with 
vast magnets underneath. The shoes will be held down at every 
step, and every soldier will have to make an effort to get his foot 
up when he has once put it down, and progress will be slow. The 
remedy we have found for that is larger copper wire, and thicker 
insulation between the wires. I t  means more expense, but it is 
warranted, because of the better work we get out of it. Also, in 
a larger wire, the current will have more room to travel, and the 
thicker insulation provides that there will be a greater distance 
between each electric wire and each other electric wire, and be
tween the mass and the ground, and that, therefore, the wires will 
interfere less with each other. We are not materially affected in 
the city of Boston, where we have but mile-lengths to be carried on 
overhead wires ; because at both ends the current starting out from 
the transmitter is perfectly fresh, and all right for good w ork; 
but if, on the end of a line to Newton, Worcester, Springfield, or 
New York, we have an underground wire at the Boston end-and a 
long overhead stretch to these places, when the current starts out 
from Boston it catches the underground stretch first, when it is 
fresh and young, and it will generally get to New York in good 
shape, by using the best instruments, — sufficiently good shape, at 
least, to get an intelligible message ; but, when it goes the other 
way and gets the underground stretch last, it is much more difficult 
to get a message through ; and all that we have been able to do is 
simply to ameliorate that condition, and to do better than we could 
have done years ago. It is always difficult, because every trouble 
on the overhead wire is intensified when it gets underground ; first, 
by the attraction of the earth ; second, by the attraction of the 
wires so closely packed against one another ; and there is more 
difficulty in coming in than going out, for this reason. Although 
I have said that glass is a non-conductor, in rainy weather it gets 
covered with a film of water, and in the dryest weather there is a 
small portion of the electricity that creeps out at every pole, be-



252 APPENDIX.

cause no substance is an absol 11to non-conductor. There lire forty 
insulators pel mile. If we have one hundred miles, we have four 
thousand insulatois ; and, although there is but a small proportion 
that creeps out at every insulator, it counts up very materially 
when you get to the end of the line, and where it gets to the hard
est part of the work and has to creep through the underground 
wire. Those are the main difficulties that occur to us when we 
have to consider no other wires than our own.

Q. (By Mr. B r u c e .)  I want to ask you one question right 
here. Where a wire is underground, it affects the strength of the 
current and the feasibility of hearing talk at the other end, in a 
certain measure, does it not?

A. Yes ; it affects it in a certain measure, and I am sorry to 
say that that measure increases as the square of the distance. 
That is, if the distance is doubled, the difficulty is squared.

Q. Multiplied by four instead of two?
A. Yes, sir.
Q. And there is a limit, so far as the present knowledge of the 

science goes, to which it is possible to you to bury your wires 
underground, and have them useful, is there not?

A. I  don’t think we could talk intelligibly over an underground 
wire, with every utilization of science, for a greater length than 
twelve miles.

Q. And beyond that?
A. Beyond that it would be simply like talking into an endless 

tube.
Q. Is it practicable, for practical purposes, to even have it 

underground to the extent of twelve miles ?
A. I  don’t think it is commercially practical. I think experts 

in a laboratory might do it,' but I don’t think the public could do it 
with any satisfaction.

Q. What would you say, with your present knowledge, is the 
limit of burying your wires underground for commercial purposes?

A. I cannot say absolutely as to that. I think, if the lines are 
built just as well as they could be, without any regard whatever to 
cost, that the public could use some six miles, straight ahead, if 
they never talked on anything else but on that line ; but, if they 
had to use the lines to talk out of town, I think it would be a 
serious obstacle in their way.

Q. Even six miles ?
A. le s ,  sir; that is, they would not talk with the ease they 

would like to.
Q. I  will ask you to explain to the committee whether in your 

opinion it is possible, practicable, for the telephone companies to
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have their wires placed in common conduits with other wire com
panies ; and also, if you say it is impossible, what is the effect of 
the presence of other wires in a common conduit with your own? 
You may explain that.

A. I t  is not practical, and it is not practicable, to place any 
other circuits — that is, any circuits using currents of a larger 
volume than we use, which means practically circuits of every 
other kind — in the same conduit with telephone wires, because it 
brings those wires into close proximity with the telephone wires. 
There are several reasons why it is not practical and not wise ; 
and, in saying this, I do not overlook the fact that there are 
instances in which this has been done. I know myself two 
instances, — namely, some of the sections of the city of Chicago, 
and one large section in Philadelphia ; but the Philadelphia case 
is not a parallel for anything else, because it is a large vault, 
large enough for a man to walk upright in, and only about nine 
hundred yards long, and the different wires are disposed of along 
the walls. In the Chicago case it has been to the detriment of 
the telephone and telegraph wires, and to the danger of all. The 
principal reason why we cannot lay telephone wires in the same 
conduit with others, or why we are not willing to have other wires 
laid in the same conduit with telephone wires, is, that the tele
phone, being, as has been explained, such a supersensitive instru
ment, responds to electrical currents of all descriptions which it 
has no business to respond to. Any member of the committee 
who has listened at the average telephone must have been con
scious that he heard a great many sounds which he would rather 
not listen to. Sometimes we hear conversations which we don’t 
want to hear, and which other people don't want us to hear. It 
is very easy, if a person has a skilful ear, to eavesdrop on a tele
phone. That is on account of what we call induction between 
telephone wires ; and I shall speak in a few minutes of induction 
between telephone and telegraph wires, and induction between 
electric light and telephone wires. It simply means the establish
ment in the electrical circuit of a current of electricity by the influ
ence of a similar current travelling in an adjacent conductor, and 
sometimes it can appear in circuits which are as far distant as two 
sides of a street. When we hear in one telephone conversations 
going on in another, we say it is done by induction ; but it isn’t 
easy to a person who has learned that electricity is sent out in a 
wire by means of a battery or dynamo machine or induction coil, 
to comprehend how, with wires that do not touch each other, and 
which may be some distance apart, and both covered up by gutta
percha, it can be done. But, if you take the case, familiar to you
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all, of a man standing between a large mirror and a fire grate in 
which a fire is burning, it would be equally hard to understand, if 
you have not been used to it from your earliest infancy, how the 
mirror gives almost as much heat as the fire. But, nevertheless, 
it is perfectly true ; and the simple fact is, that it is getting the 
heat by induction, — that the man is getting the heat by induction, 
from the looking glass, or by reflection, if you will. It doesn’t 
matter how well two wires are insulated ; the fact is, the better 
they are insulated, the better they work, as far as induction is 
concerned, and we utilize it sometimes. We have an induction coil 
in our transmitters, and if you connect it with the primary circuit, 
— what we call the primary circuit, — and have a secondary cir
cuit, and if you send a message through the coil of the primary 
circuit, which is perfectly well insulated, it will be taken up on 
the other circuit, and it is multiplied, there being a great many 
more convolutions on the secondary than on the primary, and 
therefore the message comes with a great deal more force.

Now, we have always felt, in regard to telephonic difficulties, 
that we were responsible in some degree ; and we have always 
taken measures to remedy this trouble that arises from two cir
cuits. We have not succeeded, but have succeeded in a certain 
instance in returning the conversation which we don’t want to 
hear, while we can take other means to strengthen the conversa
tion that we do want to hear. But wrhen we go into the same duct 
or conduit or area with a telegraph wire, we can hear the sounds 
of the Morse sounder clicking its messages ; and, while the tele
graph operator doesn’t mind that, because it sounds like the noise 
of battle to the old war horse, the average telephone subscriber 
doesn’t like it at all, and thinks the telephone company is respon
sible for it. That is one good reason why we don’t want to go 
into the same hole with a telegraph company,— we couldn’t get 
out of the hole so well. But this isn’t a dangerous current, for, 
although we heard the other day that the telegraph current was of 
seven hundred volts, it is pretty well distributed over long lines 
and a good many of them, and it therefore doesn’t amount to 
much on one. But, if we are put in the same conduit, the same 
trench or ditch with electric light wires, one or more, we get a 
noise, and it is a noise such as you might get in the carding room 
of a cotton mill. I have a telephone at Melrose, and I can sit in 
my dining room and tell by the noises which my bell makes (I 
don’t have to take the telephone up to hear this) how many lights, 
almost, the Malden and Melrose Electric Light Company are using ; 
and when they start up a second machine, it makes a buzz like 
r-r-r-r-r-r when they start first, and presently, after they get started
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for awhile, it goes like R-R-R-R-R-R-R, which I can hear without 
taking the telephone off ; and it is impossible to speak to anybody 
or hear anybody at night in Melrose. I don’t mean in daylight, 
at this period of the day, but after the electric lights have started 
up at night.

Besides, it isn’t safe to place wires which carry a current strong 
enough to kill a man or a horse, side by side with wires that go 
into twenty-five hundred places, — houses, stores and offices. We 
always want to keep away from those wires, and we always do 
if we can. I t  isn’t a case of pot and kettle, because the tele
phone wires occupied the field first, and the telephone wires are 
not hurtful. But the electric light currents are hurtful if they 
catch hold of anybody. And we cannot hurt them in return, 
even if we -wanted t o ; so, in self-defence, we try to keep away 
from them, and get as far away as possible. 1 have not said so 
much to-day to show that we cannot go underground. I should 
stultify myself and my employers if I should say any such th ing; 
because we have been going underground with our wires, and pro
pose to continue doing s o ; and the quicker we get our wires 
underground by themselves, the quicker we will get free from dis
turbances from electric light and other wires, and we shall get 
away from the thousand causes of damage by storm, sleet and 
snow, and wind and stress of weather. But I have said what I 
have simply to show that if we go underground and do away with 
our present overhead construction, we have got to do it ourselves 
and take our own precautions, meeting the exigencies and neces
sities of our service in our own way. We have also got to do it 
cautiously, because the art is advancing all the time, and new 
cables are being invented all the time ; and we don’t want to waste 
three or four million dollars in construction, and then find some
thing that will be entirely better for use. Our present method of 
laying the wires underground has proved to be very good. There 
has not a single explosion occurred in Boston from the conduits 
laid down by the New England Telephone and Telegraph Com
pany, such as have occurred in Buffalo, Brooklyn and Philadelphia, 
where they have been forced to go ahead quickly and recklessly, 
and where they have had explosion after explosion. I don’t think 
it is out of order for me to read just one or two lines from the last 
report of the Brooklyn commission, — a commission every man of 
which is a scientific man. They say, after discussing what has 
been done, and discussing the conductors which are now used : —

In its contemplated report, the board hopes to be able to discuss fully 
the actual operations of the Brooklyn underground system, stating con
ditions, advantages, disadvantages, difficulties and remedies, with such
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frankness and clearness as to make the experience gained in this city 
useful, and not misleading to those in charge of similar duties elsewhere. 
The blind imitation, under essentially different circumstances, of methods 
which have proved successful here, would be as unwise as a similar 
adoption by this board of devices preferred by experts for authorities in 
other places. The periodical announcement that the problem has been 
solved cannot deceive those who are earnestly and intelligently studying 
it, and who know it is not one problem, but many; that partial, tempo
rary and local solutions only can be expected for the present; and that 
these must be closely scrutinized and cautiously tested, before adopting 
them on any important scale in new localities.

I may say, in conclusion of the answer to this question, that, 
in my capacity as advisory expert of the American Bell Telephone 
Company, it has been my duty to consider this subject very closely 
and particularly. And, in all the patented solutions of the prob
lem which have been brought before us, we have found that the 
inventors have directed their energies altogether to the building of 
a surrounding structure for the conduit, not grappling at all with 
the real problems, except in the most limited, vague and ignorant 
way ; namely, the problems of overcoming the interference be
tween wire and wire, between the wire and the earth, and that of 
distribution. Every one of them lias tried to bring in a conduit 
which they say is exactly the thing, and they always express their 
wonder at the stupidity of electrical corporations in not employing 
them; whereas, the simple fact is, that the inventors don’t know 
what they are trying to do, and haven’t any means of finding out, 
because they have never been in the business.

Q. (By Mr. S l o c u m . )  I  understood you to speak of the com
mercial limit of putting these wires underground, — that is, six 
miles. You said in your last answer that you were endeavoring 
to put the wires underground as. rapidly as possible. Is it because 
you are getting better facilities for getting underground, or do you 
have to keep within this six miles?

A. No, sir ; I  don’t think we have to keep it at that limit. I 
simply said six miles, because there are difficulties which come in 
beyond that distance, and the talk is not so articulate as the best 
commercial conversation ought to be. We don’t intend to stick 
at six miles. By increasing the size of the conductor and the 
thickness of insulation, we of course calculate to increase our 
facilities. Of course it will also increase the cost of laying, but 
that is not to be considered if we can get better work; and I 
think we will ultimately reach double or more than double that.

Q. (By Mr. Siiebw ix.) Do you mean you can double that, 
and talk at a distance of a hundred or two hundred miles beyond?
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A. I don’t think so, with the underground at the end of the 
line. I think if we had the underground section always at the 
middle of the lines, so that we had the incoming and outgoing 
messages, we would have an equal chance, neither being wasted 
more than the other, — neither being wasted beyond measure ; and 
I  think that that would be the result, with the best instruments, the 
best conductors and the best construction all through, if this section 
were at the middle.

Q. (By Mr. G ooch.)  That current you speak of in Melrose 
is a high-tension current, is it not ?

A. It is both. There is a high-tension arc current; but the 
worst enemy we have out there is an alternating Westinghouse 
current for incandescent lamps.

Q. Their voltage, I  suppose, is up to a thousand or so?
A. I  don’t know, — I  know it is a very revolting voltage. 

[Laughter.] I  don’t mind saying here something in your way, — 
that is, that the Edison light is not much of an enemy to the 
telephone.

Q. That is practically what I wanted to find.
A. I thought it was.
Q. Will you explain a little more your block system of dis

tribution from house-tops? After running in the conduit, how do 
you get on the house-tops and distribute, as a matter of infor
mation ?

A. I don’t  know much about it myself, and I  would rather not 
say much about it, because the gentleman who deals with those 
matters of detail is or has been here, and can give it to you in a 
general way.

Q. (By Mr. B ruce.)  The engineer is here?
A. Mr. Perkins can give information better than I in a matter 

like that.
Q. (By Mr. G ooch.)  Your system at present is a drawing-in 

system ?
A. Exactly.
Q. (By Mr. H ar din g .)  Mr. Lockwood, when I was going 

out of the room, I heard you say something about the difficulty of 
operating a telephone wire underground. Did I understand you 
to say that the wires would become practically useless beyond a 
distance of twelve miles underground?

A. Well, I think they would become commercially practically 
useless. That is, it is difficult enough to teach the average citizen 
to talk upon a telephone, under the best of circumstances, and it 
is very much more difficult when the wire doesn’t  work at its best.

Q. But, within reasonable limits, say within two or three miles
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underground, would it practically materially affect the workings, 
if the wire came out of the ground and then went ten or fifteen 
miles overhead ?

A. I don’t think it would interfere with the practical success 
of the system, but the trouble would be quite perceptible.

Q. Are any of your wires, that you use for long-distance tele
phone at New York, underground at either end?

A. Yes, but they don’t enjoy it.
Q. You can use the wires, can you?
A. Yes, we can use the wires, but we have had to pay for it.
Q. I am not asking about the matter of expense.
A. I am stating it. I  propose to make my own answers in my 

own way, and I  am not going to restrict my answers categorically 
to the question.

Q. Well, I  suppose you can stay here all day, if the committee 
will hear you.

A. What I  meant to say is, that the long-distance wires are 
built of copper, metallic circuits from one end to the other. The 
wires don’t work as nicely underground as they do overhead, and 
any troubles that may occur are very much intensified by the fact 
that there are underground sections.

Q. At which end — here, or in New York — are the wires 
underground, or are they underground at both ends ?

A. There is a very short section underground here, but I think 
there is more underground in New York than here.

Q. About how far underground do they go in New York?
A. That I cannot tell.
Q. Did I  understand you to say something about a telephone 

wire which is underground in Philadelphia, adjoining an arc light 
wire in a conduit, for a distance of nine hundred yards,— in a big 
subway?

A. I didn’t say anything about any arc light wire ; I  didn’t 
refer specifically to any arc light wire.

Q. No ; but you said, as I  understood you, that that was a case 
in this country where telephone wires were placed in the same con
duit with arc light wires ; that they were so in Philadelphia and 
Chicago, and that there was this short section in this large subway 
in Philadelphia, that has been so often referred to, running, I 
believe, a few hundred feet from city hall.

A. Yes ; that is what I said.
Q. Is it not true, Mr. Lockwood, that they have quite recently, 

or, perhaps, not recently, placed a telephone cable or wire for 
quite a number of miles — several miles — alongside of an arc 
light wire, in the same conduit?
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A. Well, I don’t think any American Bell Telephone Company 
man would ever do anything like that. I  think, if he did, they 
would put him in a lunatic asylum the first thing.

Q. That is hardly an answer. I  asked you if they had put 
them there ?

A. I think n o t; no, sir. I  think an arc light man may have 
run his circuit alongside a Bell telephone circuit.

Q. Put it the other way : is it not true that there is a telephone 
in Philadelphia to-day running along in the same conduit with an 
arc light wire, alongside of i t —-in some other conduit than the 
nine hundred yards you referred to?

A. I don’t know any such thing, and I don’t believe it, unless 
a conduit manufacturer has hired an electric light wire and a tele
phone wire and run them together, for the purpose of showing that 
it can be done.

Q. That is your best knowledge of the subject?
A. Yes, sir.
Q. IIow recently have you investigated the condition of things 

in Philadelphia?
A. I  haven’t recently investigated it.
Q. How recently, I asked.
A. Well, not within six months.
Q. In the matter of expense of conduits, do you think it would 

be cheaper, say, for the telephone company to lay its own conduit 
in its own way, or to hire the right to use some other conduit ? I 
admit that the question is somewhat vague, because, of course, the 
element of price enters into i t ; but, assuming a fair rental, or even 
a royalty, as charged for the use of a conduit, what about the 
relative expense ?

A. You mean considering construction only, or construction 
and maintenance ?

Q. Construction and maintenance, as compared with rental, or 
the right to use some other conduit.

A. I think it is decidedly more economical for the telephone 
to have its own.

Q. Have you ever testified differently?
A. I  don’t know.
Q. Did you testify last year before the board of aldermen of 

Boston ?
A. Yes, sir.
Q. What was your answer to my question, as to whether it 

would be better for the company to construct and maintain its own 
conduit ?

A. Yes, sir ; I think it would.
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Q. Do you remember making this answer, Mr. Lockwood, last 
year, before the board of aldermen ?

1 do not think the cost weighs that [snapping his fingers] with the 
company. I heard some one say that the expense was the only objection 
to the Bell Telephone Company. I maintain, from knowledge, that it 
costs more to maintain and construct a conduit exclusively our own than 
to pay royalty and to have a conduit with others.

A. I  remember saying that, and I  believe it to this day.
Q. But I  understood you to say you believed it would be 

cheaper for the company to build this conduit?
A. 1 believe that, too ; and I  would like to explain in this 

way : that, wdien I made that answer, I wasn’t counting on the 
destruction wThich would be caused by the employees of other com
panies. I  have learned something about that since. I have 
learned something of electrical railway matters, and I have found 
that electric light men are something like electric railway men, — 
they are very careless about other people’s property; and, for 
various reasons that I have mentioned, I  don’t believe in the wires 
of a telephone company being placed in the same box with any
thing else, as I  believe your proposition requires.

Q. Do you understand my proposition to be that all wires must 
go underground, into the same conduit, — that telephone wires 
must go in the same conduit with electric light wires ?

A. That is what I assume.
Q. Do you understand that to be the purpose of our bill ?
A. I  don’t know that I  have seen your bill.
Q. When you characterize my proposition, you simply do it on 

a general basis ?
A. Perhaps I ought to qualify my answer there, and say that 

the proposition you seem to be thinking about.
Q. How do you know that. Have you been to all the hearings 

before this ?
A. Let me qualify it again, — the proposition that you seemed 

to be thinking about when you asked me the question whether the 
cost would be more if the telephone company put its wires in the 
same conduit with others, or constructed a conduit of their own, 
and maintained it.

Q. Well, I must say that you define my own thoughts or under
take to define them and know them better than I  know them 
myself. I asked you the question because something you said in 
the course of your examination this morning led me to believe that 
you had that idea ; that it would be, as you testified, cheaper for 
the company to build its own conduit; and I remember distinctly
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your testimony last year before the board of aldermen, just the 
opposite ; and I thought I would like to know if you wished to 
qualify your statement then, or now. That was my purpose in 
asking the question. I have no further questions to ask.

Q. (By Mr. B ruce.)  It is suggested that I ask one question. 
Somebody here, some time during this hearing, suggested the idea 
of what they called the solid system. I  would ask this witness 
whether or not he has examined into that, and whether, from the 
point of view of the telephone company, such a thing is practical. 
Without your going into any explanation, I would simply like to 
have you give a yes or no answer.

A. The solid system merely amounts to digging a trench and 
putting a whole lot of wires in, which are first covered with 
cotton, — or bare, — into it, and filling in between with pitch, or 
some other non-conductor. In response to Mr. Bruce’s question, 
I would say that it is not adapted for telephone work, and is not 
practical: first, because the position of the wires changes very 
much while the cement is being put in, and they are liable to come 
in contact; and, second, it means a great waste of wire, as there 
are no means of withdrawing disabled wires and adding others. 
Therefore, it is useless.

Statement of G e n . T homas S tierwin.
Gen. Thomas Sherwin was called by Mr. Bruce, and testified as 

follows : —
Q. (B y  Mr. B ruce.)  General Sherwin, you are president of 

the New England Telephone and Telegraph Company, are you 
not?

A. Yes, sir.
Q. Have you read the bill that has been offered by Mr. Hard

ing?
A. I read it some time ago.
Q. Whether or not you think such a bill, from your stand

point, would be injurious to the telephone interests in Massachu
setts ?

A. I don’t  think, as far as the work of the New England 
Telephone and Telegraph Company is concerned, that any such 
legislation is necessary, nor that any commission appointed under * 
the provisions of that bill would have any effect in improving the 
methods of construction, or in expediting the work which this 
company has to do. As far as the city of Boston is concerned, 
this company started in the first of all — or the company which 
preceded the New England Company — to construct conduits, 
and to experiment upon the best means of carrying wires
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underground; and the work has been prosecuted very steadily for 
the past four years. We have added to our actual wires in use, 
during the year 1888, some nine hundred miles or more ; and we 
have more than double, the extent of streets through which our 
conduit runs. We have expended already a quarter of a million 
dollars — I think the exact amount is, as near as I can give it, 
ti\o hundred and forty-five thousand dollars — in underground 
construction and cables. We have already put nearly one-half of 
the entire number of our wires in operation in Boston underground, 
— nearly one-half the mileage of wire ; and it is our purpose to go 
on this year, and we hope to complete the system which we have 
maiked out. As far as Boston is concerned, the system has been 
completely planned by very competent engineers ; and we now pro
pose, having acquired the rights from the city, to go on with our 
work, to push it vigorously, and in the best manner to add 
f10111 el»ht to nine miles of length of street to the amouut we have 
already laid. This will cover the central part of the city practi- 
cally ; in fact, all routes where it would be practicable or desirable 
to bury the wires, for not only the present mileage, but three 
times the present mileage, — that is, as we estimate it, for ten 
years to come. We estimate that in building the system of con
duits, and in filling the ducts with the cable which they will be 
capable of carrying, — that is, in Boston alone, — we shall expend 
a million dollars.

As regards other cities, so far only the city of Lowell has 
granted rights to go underground to our company, and we have 
applied in Worcester and in Cambridge for such rights, and expect 
to have rights granted in those places. This has been done by us 
not as a work of economy, except as it is economy to place our 
wires where they will receive the least disturbance from other 
wires ; and because, in the general interest of the public, it is 
advisable, as we believe, to remove our wires, which are the most 
numerous of any class of wires, from proximity or contact with 
wires of any other class, and, so far as we can, free the streets, 
the business centres, from the masses of wire which we should 
otherwise have to run.

Q. I would ask you, General, whether this large expenditure 
of money in any way increases the revenue of the company?

A. I he method of running the wires, placing them underground, 
does not increase the revenue, except as new wires are added for 
new subscribers, overhead or underground, the revenue increases ; 
but it does not increase by reason of the method of placing them.

Q. I would ask you what has been the judgment of other large 
cities in the United States who have looked into this matter, where
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the companies are placing the wires underground, and what action 
these cities have taken as to giving you rights exclusive of other 
companies for conduits, — separate from other companies?

A. New York is the only city which has a system intended to 
take other wires than those of the telephone ; and, so far as I 
know, the telephone wires are substantially the only wires in those 
ducts. There may be a few wires of other classes which have 
been put in experimentally ; but the telephone furnishes the wires 
which really are accommodated by those conduits. In Philadel
phia there is an ordinance granting very broad rights to the tele
phone company alone to construct its own system, and to bring out 
its wires at any convenient point of exit from the conduits, upon 
high poles, from whence they are distributed to subscribers That 
ordinance covers the thickly populated part of Philadelphia, — 
that is, the three principal streets, taking the parallel streets, and 
perhaps four, and most of the cross streets up to the terminus of 
the business portion of the city. That grant is absolute to the 
telephone company alone, and there is no proposition in Philadel
phia to have any wires other than those of the telephone in that, 
system of conduits. The same is true in Brooklyn, where, so far 
as I  have heard, there are no wires anywhere in proximity to the 
telephone wires, carrying currents of different character. The 
same is true in Buffalo, in Pittsburg, in Washington, in Detroit,—- 
I am not sure about Detroit, but it is the fact in Chicago that the 
rights are granted to the telephone company to place its wires 
distinct from the electric light or any other wires, other than 
through a short stretch of street, which has been cited very often, 
where a test has been made experimentally; but it is safe to say 
that nine-tenths of all the telephone wires underground in Chicago 
are carried far away from any other wires.

Q. (By Mr. A tw ood.)  I s there any conduit in any city of 
this country, General, that you know of, where an electric light 
wire is carried in the same conduit with a telephone or telegraph 
wire ?

A. I have seen none. I have heard of the subway in Phila
delphia, where it has been said that some of the city wires were 
carried for a few hundred feet.

Q. I saw that, there is no doubt about that. That is a subway 
six feet high, and you can walk through i t ; but do you know of 
any conduit where any such thing is done ?

A. My recollection is that it was tried in Detroit, — that the 
experiment was tried ; and, in the last account I received from 
there by letter, it was stated that the experiment had been tried, 
but that the work of running the electric light wire had been dis-



A PPEN D IX .2(54

continued, — the current had been taken off of the electric light 
wire, so that it practically ended that experiment.

Q. I t was an experiment?
A. I t  was so reported to me. That was last year, and I heard 

that the current had been taken off of the electric light wire. 1 
have heard nothing since.

Q. Did you hear about the practical working of it?
A. No, sir.
Q. And it was claimed that the experiment was a failure?
A. I heard nothing before th a t ; but I  heard at that time that 

the current had been discontinued, and have heard nothing later.
Q. Do you expect to see all the electric wires placed in one 

conduit ?
A. I think it is impracticable.
Q. I t is to-day; but don’t you suppose that it will be, one of 

these days, practicable ?
A. I cannot conceive of any conditions under which wires of 

different classes could safely be put underground, not only on 
account of the electrical difficulty, but on account of mechanical 
difficulties. The construction of a subway is possible ; that is, 
a city might construct a subway, but the cost would prohibit, it 
seems to me, any other than a municipal corporation from doing 
that work ; and that subway would have to be of large extent, of 
sufficient height and width so that a man could go through it and 
work at any point in it. That would provide for the insulation or 
separation of wires of different classes by eight or ten feet, with 
air between.

Q. You think that the best way is to have separate conduits 
for the different kinds of -wire, do you?

A. I  am very certain, that, as far as the telephone wires are 
concerned, it is essential to the successful working of the tele
phone wires, that they be separated from -wires of any other class.

Q. Your company, I understand, are putting these wires under
ground at great expense, and spending millions of dollars; and 
that would probably establish the policy of maintaining them in 
separate conduits, so far as your company is concerned certainly, 
or so far as telephone wires are concerned?

A. I think another year would take our company, as far as 
the streets of Boston are concerned, altogether out of the ques
tion ; and, if we are allowed to proceed, that all the wires which 
it is practicable to put underground will then have been provided 
for, in our system.

Q. Of course you couldn’t use a conduit, even if it was found 
to be practicable, having spent all this money — two or three
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million dollars — in putting your wires underground in a separate 
conduit? Of course that would dispose of the matter, as far as 
you are concerned?

A. I t  would accomplish the end and aim of the conduit, I  
think, as far as our wires are concerned, and that without encum
bering the streets under the surface very considerably. Most of 
our conduits occupy not more than fifteen inches square.

Q. I  suppose any other kind of wire would require the same 
space ; and do you think it is good policy to have separate con
duits for these different kinds of wires ?

A. Decidedly, as far as the heavy-current and the light-current 
wires are concerned.

Q. Don’t you think, as far as possible, that they ought to be 
all in one conduit, without regard to the kind of wire ?

A. I  think that the objections to that, not only electrically but 
otherwise, are very substantial.

Q. I  say, as far as possible, taking into consideration the 
electrical wire and all wires ?

A. What class of wires do you mean?
Q. All kinds of electrical wires, telephone, electric light and 

telegraph ?
A. I  am afraid I must answer that, as far as the telephone 

wires are concerned, no. I don’t know about the possibility in 
regard to other w ires; but I think the public necessity requires 
having the telephone wires entirely distinct from anything else, 
absolutely, as far as the present knowledge of the placing of wires 
can be a guide. Present experience points to the necessity of a 
totally distinct system for the telephone service underground.

Q. (By Mr. B arker .)  Do you think it is possible to put 
wires of different kinds in the same conduits, and have them work 
successfully ?

A. Not in the case of the strong-current and light-current wires.
Q. (By Mr. L incoln.)  Y ou do think that the telegraph wires 

and telephone wires could go together, do you ?
A. We should get more or less induction from the telegraph, 

but not so much as from the heavier currents.
Q. (By Mr. H arding .)  I  would like to ask you a few ques

tions. I want to understand a little from you in regard to this 
matter of figures. I understood you and Mr. Bruce to say yester
day that your company will have spent one million dollars in 
Boston in putting your wires underground, — within what time?

A. That provides for five years to come, in my judgment.
Q. You have spent a quarter of a million now ?
A. Yes, sir.
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Q. And got about half your present wires underground ?
A. Yes, sir.
Q. Now, if I understand you, within about a year or so you 

will have put underground all your wires that it is possible to put 
underground ?

A. No, I  didn’t state that. I  said we should have provided a 
capacity in the year for all wires for ten years to come that we 
should have occasion to put underground.

Q. I think it was Mr. Bruce who stated yesterday that within a 
year all the wires of the telephone companies that can go under
ground, as you understand it, would be underground in Boston. 
Now, 1 want to ask of you what proportion of the remaining half 
which are now overhead can go underground, and will go under
ground, if you are left to follow your own course ?

A. That is rather a matter of estimate than of exact compu
tation. The cables are brought up to some distributing point from 
the ground. From that distributing point, we will say, wires go 
to sixty subscribers, and they must go overhead for a few hundred 
feet. Taking the total length of wire — the average length — 
from the central office to each subscriber, as one half mile, or 
twenty-six hundred feet, I should think if fair to say that five 
hundred feet might be the necessary overhead distribution length, 
as against the two thousand feet which could be kept out of 
sight. That is, if we have, say, four thousand or forty-five hun
dred miles of wire within the thickly settled portions of the city, 
not in the suburbs, we could get four-fifths of it underground.

Q. Now, as I understand it, you have already spent a quarter 
of a million in putting half of the total wires underground?

A. Yes, sir.
Q. Now, you won’t be able to put but about four-fifths, we 

will say, of all your wires underground, — that is your present 
expectation, —- 1 cannot therefore quite see wherein the other 
three-quarters of a million dollars are going to be absorbed in 
putting in considerably less wires underground, in quantity, than 
you have already put in for a quarter of a million.

A. Our estimate is not a provision for these forty-five hundred 
miles, — it provides one hundred and sixty miles of duct, we will 
say eighteen miles of street. Cable costs four thousand five 
hundred dollars a mile, at present. Add that to the cost of the 
conduit, and you come as close to a million as possible.

Q. Then the expense is to be for furnishing cables, and your 
expense so far has been for laying the ducts. ' You have spent a 
quarter of a million in laying the ducts, and you are now going to 
fill them up as you go along.
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A. I think Mr. Perkins lias stated, approximately, that it has 
cost one hundred and seventy-five thousand dollars for conduit, 
and the balance for cables, — I am not up on the figures at this 
moment.

Q. But of course that includes half the mileage of wire.
A. Yes, sir.
Q. Why then, should the cables, for the small fraction you are 

going to put underground in the future, absorb more than you 
have already spent?

A. The expense comes from this fa c t: that we have provided, 
as I say, for ten years to come, and I believe it will be three, four 
or five years before all that cable is in the conduit. But the system 
will all be there.

Q. Then it includes the prospective growth of your business 
for the next ten years ?

A. Yes, sir; as far as wires and ducts are concerned. Most 
of it will be expended in five years, four years, perhaps.

Q. That means a million dollars that your cables and conduits 
are going to cost you, — it doesn’t mean a million dollars more than 
the cost of erection and maintenance of a similar overhead system?

A. Oh, no.
Q. Now, can you form any estimate as to what an overhead 

system would cost which would give equivalent service to the 
million-dollar underground system? Let me ask you, first, you 
have to pay, do you not, at present, some sums for roof rights to 
private owners?

A. Yes, sir.
Q. For rights to maintain wires on the roof, or repairs of 

roofs ?
A. Yes, sir; we pay enough rental to keep certain roofs in 

repair.
Q. That amounts, I suppose, to a substantial sum in the course 

of a year ?
A. Yes, sir.
Q. I t  is likely, I suppose, as the city has grown and has be

come more filled with wires, that the demands of the roof owners 
have increased rather than diminished? From your experience of 
the last five years, you would not say that they are diminishing, 
certainly ?

A. Probably not, although I don’t think there has been any 
material change.

Q. Now, taking into account the expense of maintenance and 
repair of overhead wires, and paying what you have to pay for roof 
privileges or repairs, can you form any estimate as to the com-
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parative cost of this underground system that you have projected, 
and the overhead system ?

A. No one has any knowledge of the length of life of a cable. 
I he cables that were put in four years ago are entirely inadequate 
for our present needs. Mr. Lockwood has explained as to the 
capacity of conductors, the gauge of the wire, the width of insula
tion, and other conditions which go to make up the practical work
ings of a telephone cable. Where we put in three or four years 
ago a cable of an inch or a little more in diameter, we now put one 
in, carrying the same number of wires, about two and one-eighth 
or two and one-quarter inches in diameter, costing more than twice 
as much ; and no one can tell what the life of any of these cables 
will be. There is nothing in the experience of any telephone man 
which leads him to the belief, or which can possibly produce the 
conviction, that there is a saving to a company in putting its wires 
underground, either in the initial cost, which we know is greater, 
or the maintenance, which is still in doubt.

Q. Have you any accurate knowledge of the length of life of 
your overhead wires ?

A. Yes ; we know that in cities where there is a good deal of 
smoke in the atmosphere an iron wire will last, perhaps, four 
years. In the country it will last a longer time ; and in the clear 
atmosphere of Western cities, and mountainous States like Colorado, 
it will last ten years or more. I t  will barely last four years here.

Q. . Have you read the testimony or affidavit or statement of 
Mr. Perkins, your engineer, annexed to the report of the board of 
electrical control for the city of New York, in which he says, 
speaking of underground cables, “ the underground cables have 
been in use in these ducts for periods varying from a few months 
to nearly six years, and are apparently free from any trouble 
caused by any abrasion, compression or other injury” ? That is 
the statement of your engineer.

A. How long ago was that?
Q. That was sworn to on the 24tli of November, 1888. I 

wished to ask Mr. Perkins in regard to that yesterday, but your 
statement as to the life of wires made me think of it now. If it is 
true that those wires have come out of the ground uninjured after 
six years, isn’t it fair to assume that it will be easy to keep wires 
in these conduits safely as long as four years at least?

A. I  didn’t say that they would be decayed in four years, but 
that they would be useless for our purposes. I  refer to the old 
class of cables.

Q. That is it, I  suppose ; but he says these did not show any 
signs of injury.
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A. Take some of the conductors we have now ; they are not of 
the necessary size to give the service which we have now and 
which we want to give now, and we have drawn out some as not 
serviceable.

Q. Of course you have to change your style of wires frequently. 
Now, do I understand, General Sherwin, that in Washington, 
Philadelphia, Brooklyn and Detroit, they have made the experi
ment of putting arc light and telephone wires underground together, 
in the same conduit?

A. I  haven’t heard of it other than in Detroit.
Q. Then I misunderstood you. I  thought you stated that, and 

I was surprised to hear you. Reference has been made to this 
Philadelphia nine hundred yards of conduit, and I would like to 
ask you if you ever heard of this cable that Mr. Walker refers to in 
his letter that I have in my hand, in which he says : “  Alongside of 
the electric light cable laid in the coal tar, we have a six-conductor 
cable used for telegraph or telephone purposes, as may be required. 
These cables touch each other for the distance of one mile, and 
are in the same conduit for three miles, but in separate ducts. 
The telephone works well in a metallic circuit, but bad on ground 
circuit, owing to induction ; but not worse than some of our over
head service from the same cause.” Did you ever hear of that cable ?

A. I never heard of that particular plant there, — I have heard 
of the subway.

Q. This isn’t a subway, — it is wholly different from a subway.
A. I don’t know about that.
Mr. B ruce. He says with the metallic circuit it works, but 

with the other it doesn’t.
[Mr. Harding repeated the same portion of Mr. Walker’s letter.]
Mr. B ruce. Some of the wires you cannot work at all over

head.
Q. (By M r. M ullen .)  Has there been compulsory legislation 

in Philadelphia, Chicago and Washington, in regard to various 
electrical plants ?

A. Washington has made progress in laying underground 
wires, under the direction of the authorities of the District of 
Columbia, and the telephone company has laid its wires indepen
dently of others. In Chicago they have made progress in laying 
wires, and nearly all independently of all other classes of wires. In 
Philadelphia the company has laid its wires altogether indepen
dently of others.

Q. Well, there was compulsory legislation, was there not, in 
Chicago ?

A. I never heard of any ; I don’t know.
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Q. There has been in regard to electric light wires?
A. Oh, y es; that poles should be taken down from certain 

sections.
Q. Yes, sir.
A. There was such an order, and there were some legal pro

ceedings, the result of which I don’t know.
Q. Well, in Chicago most of the electrical wires are under

ground.
A. Is that so? I did not know.
Q. I asked you, supposing that you were more familiar with it 

than myself. Do you know, that, by forcing the electric light 
companies to put their wires underground, they have retarded the 
development of the business ? In other words, is Chicago more 
poorly lighted by electricity than other cities of like size ?

A. I don’t  know ; I am not acquainted with it in that respect.
Q. If, within a year or two, most of the cities could oblige the 

electric light companies to put their wires underground, the plant 
that is overhead will be practically useless, will it not? I t  will 
be so much expense for naught, — for the poles and part of 
the wire ?

A. I t would probably never be practicable to take down the poles 
altogether through any large portions of the cities, for the reason 
that they are necessary for distribution ; and I believe in Philadel
phia the ordinance provides not only that the company shall have 
the right to put its conduits in the streets through the larger part of 
the city, but to come out. upon its poles at every point of exit, so 
that the poles still stand in Philadelphia. They are using them 
constantly at every opening of the conduit, and they are erecting 
large poles, some of them ninety feet high.

Q. Take a city as large as W orcester; if next year they dis
continue running overhead, the poles already erected will be of no 
use, — the money invested in them will be expense for naught, 
only past service ?

A. If the service upon them is discontinued, certainly there is 
a large loss.

Q. And if, in cities of the size of Worcester, and some others 
of similar size, these companies continue putting money into poles 
and wires that ultimately will be a loss, might it not be better to 
have an order to seek a way to perfect legislation that will place 
these various wires in subways, rather than to delay it until such 
expense, for the construction of overhead plants for the various 
systems, has reached an enormous sum?

A. Your supposition being that all poles should come down?
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Q. They would eventually have to.
A. How would you run a wire, then, and talk or convey elec

trical signals from Boston through Cambridge and through Lowell, 
or through Nashua and Manchester to Concord, if all the wires in 
the cities were underground?

Q. Well, as you do now in Boston. You run your wires 
through some miles of street, I understand, underground, having 
no poles.

A. Y es; we can for a limited distance, but we get to the 
limit very quickly. We don’t dare to put our wires down for more 
than, say, five miles in Boston ; but I can conceive how, if you 
put the wires underground in all the intervening cities, you could 
not get any telegraphic service between here and New York, or 
telephonic service for a shorter distance ; so I don’t see how the 
poles can come down altogether.

Q. 1 see that an expert, as I quote from the report of the 
Brooklyn commission, Mr. Plympton, says that, so far as the tele
phone and telegraph wires are concerned, the problem is settled. 
The only controversy is in relation to electric light and high-ten
sion wires.

A. Have you the last report there, with his tables of the 
wires underground?

Q. This is a report issued in 1888, — the report lie made after 
coming from Europe.

A. I think you will find here in this last report, Mr. Mellon, 
that, although a large number of wires have been put under
ground, there is a larger number of wires overhead at the present 
time than there were when they began putting them underground ; 
that is, the number of the overhead wires has been constantly 
increasing in Brooklyn, and I think the report says so.

Q. He says that the problem to be solved as regards telephone 
and telegraph lines is solved as far as the city of Brooklyn is con
cerned ; but that, with regard to electric light wires, the board is 
not prepared to report at present. Then 1 find that Mr. Barrett, 
the city electrician of Chicago, says that the problem is solved 
for electric light service as well as for telephonic and telegraphic 
service.

A. Well, I don’t know any way in which it has been solved. 
I don’t know of any way in which you could talk from one city to 
the other, if the wires were underground for any considerable 
distance.

Mr. M ellen . I was only seeking information ; I know naught 
about the subject myself.
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Statement of M r . W . W . G ooch.

Mr. G ooch said : I represent here the Edison Electric Illuminat
ing Company of Boston, and the Edison Electric Light Company 
of New York, — the parent company of the Boston company, and 
the only company to-day which practically has a low-tension sys
tem of distribution for electric lighting; and I would say, in start
ing, that the last thing that these companies would do would be to 
object in any way to any proper scheme, any proper method, of 
putting the electric light wires or any other electric wires under
ground. In fact, it has been the object and aim of this company, 
and all its licensees, from the inception of their business, to place 
their system entirely underground; and, from the nature of their 
system, it is a practical necessity that they should place not only 
the larger part, but practically the whole, of their system under
ground. All the other systems which you have heard of here, if 
they could go underground at all, or if they wanted to go under
ground at all, wanted to come up above the ground for distribution. 
In other words, the necessities of their system compelled them to 
seek the surface of the ground before they reached the lighting 
point or the point of use of the electricity. With the Edison sys
tem it is otherwise. They cannot only run their system from the 
station to the house underground, but run into the house under
ground,— their whole distribution is underground.

I  suppose the purposes of this bill are practically to relieve the 
condition of affairs caused by the large number of wires now over
head,— practically, to put all the wires possible below the surface ; 
and the fact that the attorney who drafted this bill admitted yes
terday that he expected more than one system of underground 
conduits, and believed that there would have to be more than one 
system, is simply an indication that the objection is to the over
head wires, and not to the crowding of the streets below the 
surface.

Our position is simply this : We have had for seven years a 
working system of underground electricity. For five years it has 
not been in any way changed or altered. We have one hundred 
miles in New York, twelve miles in Boston, and I think we have 
fifty miles in Chicago. We also have this system in Detroit; 
and our electrician will tell you other cities where the system is 
laid, and where it is giving practical and commercial benefit. All 
we have to say in relation to this matter is simply this : that, from 
the necessities of our system, from our use of a low-tension cur
rent, we cannot go into a general underground conduit system. 
That is what I am here to show you ; and 1 am here further to show
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to you that the bill, as drafted to-day, would, for several reasons, 
in the parts of Boston where we have not already received rights 
to operate our system, practically necessitate the stopping of the 
business of the Edison Electric Light Company and of its licensee.

Mr. Lockwood has shown to you very clearly the difference 
between a low-tension and a high-tension current. If you are 
going to have a low-tension current, you have got to have a large 
volume. The result you get is made up of two things, volume and 
tension, or pressure, — whichever you please to call it. As you 
lower your tension, you have to increase the volume ; and, as you 
increase the volume, you have to increase the size of the con
ductor which conveys it. If we chose to do business on the basis 
of high pressure and small volume, we could get along with a very 
small amount of copper, and could conduct it in any way, over 
roofs or anywhere else, and it would be a great saving of expense 
to the Edison system ; but Mr. Edison, very early in the electric 
lighting business, discovered that, if he was going to have a light 
for indoor purposes, to be used by your families and to be handled 
with perfect safety, he had to have a low-tension system; and the 
tension of the Edison system, the volt being the unit, is only two 
hundred and twenty volts, as against one thousand or fifteen hun
dred of the alternating current, and two thousand of the arc cur
rent. This very scheme of large volume and low tension, for 
safety, necessitates very large conductors. I t  is practically im
possible for the Edison companies to extend to any distance from 
their stations by overhead conductors. I t  is simply the same with 
them as it is with a gas company ; and I  shall show to you that 
their system practically parallels a gas company in its mode of dis
tribution. The more gas the gas companies carry, the larger then- 
pipes have to be ; the more electricity we carry, the larger the 
copper wires have to be. I t is simply a question of copper, with 
us ; and we say we have so much copper out, — in other words, so 
many pounds of copper form conductors to conduct this volume of 
electricity at low tension.

I have several specimens here which will show you the plan of 
our underground system, — perhaps some of you gentlemen would 
like to see them [producing samples]. These are the different 
sizes of the wires, and I will say here that there are practically 
two plans of general underground conduit systems. One is the 
drawing-in duct system, which necessitates, of course, the same 
as the subways, overhead points of distribution. The other is a 
subway, through which, possibly, these wires could be run ; but I 
shall show to you that, by both the drawing-in duct system and 
the general subway system, it would be practically impossible for
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the Edison companies to use their wires. In the first place, elec
tricians will tell you, and you can see for yourselves, very clearly, 
gentlemen, that you could not insulate such a bar of copper as 
that [showing sample], and there would have to be the three wires 
together. I t would be practically useless to attempt to insulate 
such a bar of copper as that, and draw it through any d u c t; with 
the insulation that would have to be put on for the purpose of 
making it practically useful, it would be practically impossible to 
put that through any drawing-in duct system. If you should put 
those wires into the form of a cable, you would practically get a 
cable so big that you could not draw it into any duct that was ever 
known. But suppose, for instance, that we can draw them in, and 
that they are carried to a house-top, the same as the telephone, 
and that there is the block system of distribution. What would 
be the result of that ? By the time you reached the roof of the 
first house, you would have such a weight of copper that practi
cally no structure could support it. That is the second reason 
why we cannot use a general underground system.

Our system of lighting is a very simple one. We take these 
small conduits, lay them eighteen inches below the surface of the 
streets, in the gutters, and they are laid in rigid lengths of twenty 
feet, which come already prepared for us from the factories in 
New York. At every twenty-foot length there is a junction box, 
with flexible wires inside, which allows for contraction and ex
pansion by heat and cold. We have also, at the corners of certain 
streets, what we call junction boxes. The junction boxes receive 
our feeders, running from the station. There are two kinds of 
pipes which we run, — feeders and mains. There are tubes from 
the mains for each house connection. The feeders run to a 
junction box perhaps half a mile from the station, and there fur
nish another distributing point for the section we wish to cover. 
Suppose we were to use a conduit system with a block distribution. 
Instead of running our feeders to a junction box half a mile or a 
mile from the station, and there distributing, we would have to 
carry back a cable of that size, from each block [illustrating] to 
the station ; and you can see that it would be practically an im
possibility to have such a line run back from each distinct block 
that we supply in a city like Boston, with our system. The only 
benefit in the world that would be gained by making us go into a 
general conduit system, would be the saving of perhaps a few 
inches in the streets taken up for the purpose of laying our wires, 
and the amount of room taken up by placing these junction boxes.

I think I have shown you pretty conclusively that we cannot go 
through any general conduit system. I  should like to have you
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hear our electrician on this subject ; and I would say to you that 
the necessity for our running our own system by ourselves has 
been recognized everywhere, where we are doing work. I t has 
been recognized in Chicago, Detroit, New York ; and in Boston by 
a special enactment of the board of aldermen last year, exempt
ing us from the general conduit system, when an order for that 
purpose was passed by the board of aldermen.

I  want to show you that this company is simply the same in its 
method of distribution as a gas company; that it has practically 
nothing to do, between the dynamo and the light, with electrical 
appliances ; that we cannot use anything else but our own system ; 
and that there would be no more reason for your subjecting us to 
the control of an electrical commission than there would be to 
impose the same obligations upon a gas company. And yet, by 
the bill as it is drawn to-day, we should not only come under the 
control of such an electrical commission, but, by the terms of 
that Act, that electrical commission could not, as the bill stands 
to-day, exempt us from going into a general conduit, and allow us 
to lay our own system in the streets.

I will now call the electrician of the company, who, I  will say, 
is chief of the Standardizing Bureau of the parent companjr, 
which bureau is composed of two or three of the officers of the 
parent company, and a representative from each of the larger local 
companies, whose duty it is to see if there is any way of improv
ing the present systems in use by the Edison companies. After 
that I would like to call your attention to the objections which I 
have to the bill, and to ask you, if the bill is to be passed or if a 
bill is reported by you, that there should be an express exemption 
of the Edison system, which has heretofore been allowed by the 
local authorities wherever they have presented their case and re
quested such exemption.

Statement of M r . W . J . J enks.
Mr. W. J . Jenks was called by Mr. Gooch, and testified as 

follows : —
Q .  (By Mr. G o o c h . )  Will you explain to these gentlemen 

the practical working of the system, and tell, in as few words as 
you can, why we cannot put our wires in these drawing-in ducts, 
and the mechanical objection to our going through subways ?

A. Mr. Chairman and gentlemen, this section [producing a 
section of underground cable] will perhaps show, more graphically 
than any words of mine, the difficulties we meet when we under
take to place conductors suitable for the distribution of what Mr. 
Gooch has denominated electricity at low pressure, into any sys-
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tem of drawing-in ducts. These are not as large as some of the 
conductors which are occasionally used in the distribution of our 
low-pressure current in large cities. The size of these conductors 
is not arbitrary. The size of the conductor in any street is a 
matter of calculation, based first upon the number of lights to be 
carried, and second, upon the distance to which they are to be 
taken from the station ; just exactly as in the case of gas the size 
of a gas main is based upon the presumption of the number of 
gas jets to be supplied, and the distance to which the gas is to be 
taken from the works. In addition to this, we have an additional 
factor in the distribution of our current; that is, a gas jet may be 
regulated by its own key, — that is to say, the pressure of 
the gas, which gives you a greater or a less light, may be 
regulated locally at the burner. Now, in the case of an electric 
lamp, it cannot be thus regulated. The problem then that con
fronts us, is bringing to that burner at its socket just exactly such 
a pressure of electricity as it is made to take in order to give the 
proper ligh t; so that, if we undertake to distribute the current for 
a large number of lights over a large area, we have to calculate 
very nicely the size of the conductor which is necessary, to guess 
just exactly the pressure at every burner, that we want, and to 
have just the same pressure at every other burner throughout the 
district. Now, then, suppose that by any possible means we were 
to be required to stretch rods of this kind, or their equivalent in 
any form of copper, through a drawing-in system. In the first 
place, it would not be possible, under any system yet devised, to 
pull those rods through, owing to their rigidity and their lack of 
flexibility, and the large mass of copper of which they are com
posed ; and, second, it would be impossible to pull them through, 
even if bent, owing to the fact that, if you bend the covering or 
insulation about the rods, the insulation or covering will break ; 
and there is no way that electricians have yet devised for making 
the covering of a large conductor so flexible that it will not be 
broken under such .a process as that, either at the moment of its 
being bent, or afterwards, by the pressure which is exerted in 
that way.

Q. I would ask you, right there, in regard to the insulation of 
a telephone wire or conductor, and of an electric light wire, — 
which is necessarily the stronger and requires the stronger in
sulation ?

A. The electric light pressure, being greatly in excess of the 
pressure used in telephonic transmission, requires necessarily a 
very different covering. I t requires not only a covering which 
shall be more substantial, but there is also the factor of heat in the
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conductor; and, second, the conducting through it of large cur
rents, which doesn’t come in at all in the question of the telephone 
conductor. The telephone current, being so small, is not sufficient 
to warm the conductor up ; while, in our lighting system, we are 
obliged to expend a certain percentage of our energy in getting 
the transmission through, and the energy necessary to overcome 
the resistance appears as heat. Therefore, we have to resort to 
an entirely different method from that employed by the telephone 
people in insulating our conductors.

The only instance which I can recall where an electric light sys
tem of this kind has ever been placed underground in the form of 
continuous conductors, was placed in Germany some two or three 
years ago ; and the conditions which the Siemens Brothers, the 
greatest electrical manufacturers of the world, imposed in the lay
ing of that cable, was, that throughout its entire length there should 
be a man for every metre. That is to say, there should be a man 
for every yard in length of the cable, to lift it all at one time 
and very carefully deposit it in its bed, without in any way bending 
it so as to fracture the insulation. The cable was laid in the box 
and covered up, and that system is what has been described by Mr. 
Lockwood as the solid system. Air. Lockwood hss very graphi
cally, and very thoroughly and lucidly, shown to you the problems 
which arise in underground electrical work. I can agree in every 
part with what he has made plain. Of course we don’t meet just 
exactly the same class of difficulties in transmission that the tele
phone people do ; but our difficulties would be none the less serious 
if we were to be forced into any system by which we should use 
other than this system of. rigid lengths of conductors laid as a 
separate system, entirely, from any drawing-in duct system or tube 
conduit.

There is another point in connection with the large mass of cop
per, which Mr. Gooch has alluded to as being necessary in any 
block system of distribution. We deliver, at certain points in the 
street, which he has called junction boxes, our current, from there 
to be radiated through a net-work of mains. If we were to 
attempt to transfer that current into a block, and then radiate it 
through a building or series of buildings, very much additional 
lengths would be required. We should perhaps be required to run 
our current over four times, and perhaps ten times, in some cases, 
the length of conductor we now have under our present system, 
under which the surface may be taken at intervals of every twenty 
feet, if necessary, and at all events at frequent intervals along the 
front of a block. Now, the multiplication of the length of our 
conductors from such a point of conjunction through the street
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through a building, by overhead lines, would make it necessary 
that we should use twenty, fifty, and sometimes one hundred times 
the amount of wire, for bars of copper, if you may so express it, 
that we do use now, — an outlay that would simply make the sys
tem impracticable. I think this will be evident, when you remem
ber the fact that we are obliged to give to every lamp a certain 
accurate pressure ; and, after we have delivered currents to deliv- 
ering points in the street, to maintain substantially an even press
ure, without any falling-off of pressure from that point to the 
lamp, will necessitate an increased expense, which will make it 
necessary to extend the capital between two to ten times its present 
value, in order to make the conductors proportionately large.

Q. Why is it impossible for us to use such subways as are pro
posed, on account of the house-to-house distribution? That is, 
suppose our wires were placed in this drawing-in duct system, or 
conduit, and we were using the overhead distribution, as you have 
just described, what would happen to us, so far as our pipes are 
concerned, in house-to-house distribution?

A. I  think I  understand the question. Under our present sys
tem of distribution, we lay in twenty-foot lengths. That is for 
the purpose, almost entirely, of being able to cut our system of 
mains at short distances, so as to give service in the easiest and 
cheapest manner ; not only ill the cheapest manner in original con
struction, but the cheapest manner so far as the practical working 
is concerned in the distribution of our current, — that is, the most 
direct manner. Now, if we were to be forced into any system 
whereby we were forced to draw our conductors in from point to 
point, we should either be obliged to make an enormously greater 
distance in the length of conductors, or we should be obliged to 
cut into that pipe in some way at frequent intervals, in order to 
provide places at which we could take our current into the build
ings at the proper points ; and any system of conduit distribution 
would involve the necessity of its being accessible to us at any 
point that we would need.

Q. That is, you would have to cut the conduit, practically, at 
every house connection?

A. Yes, sir.
Q. Do you lay now on both sides of the street, generally?
A. In cities where there is a very considerable patronage, — 

that is to say, where there are a very great many lights in one 
street, — we lay along the sides of the street, by the gutter.

Q- So you don’t usually cut into the street more than two feet 
from the sidewalk ?

A. Very rarely over two feet,— two and a half feet, at the
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most. It is very seldom, after once laying our mains, that we 
have occasion to dig out such a distance from the sidewalk as to 
interfere with travel.

Q. Now, how many lines have you got in New York, — how 
many have the local lighting company got in New York,— under
ground ?

A. How many miles?
Q. Yes, sir.
A. Something like one hundred miles of underground con

ductors.
Q. Do they go overhead at all?
A. There isn’t a pole in New York City belonging to the 

Edison Company.
Q. They distribute into the houses underground, from the 

streets ?
A. Yes, sir.
Q. No overhead wires whatever?
A. No, s i r ; their distribution is something like that of the gas 

company.
Q. How many miles are there in Chicago, in all, of the Edison 

system ?
A. I should say in the neighborhood of fifty miles, — I am not 

quite positive as to the length; there is quite a number of miles of 
the same tube system in Chicago.

Q. Also Detroit?
A. Yes, sir; twenty miles, perhaps. We have always been 

granted the rights of way near the sidewalk, as I have described, 
and separate from all other systems, even in the case of New 
York, where a conduit system was instituted with the above pur
pose, at the start, of absorbing everything, —- that is, taking in 
everybody’s wires. But, when this question came up in regard to 
providing for the distribution of a large amount of energy at low 
pressure, they found we had a system, which was perfected five 
years ago, which we had been using with perfect success in differ
ent cities of the country ; and they made an exemption in the case 
of the Edison Company’s lines, and allowed us to run our wires in 
an entirely separate and distinct system, — this system of our own. 
They never had had occasion to vary from their action in any of 
the cities that we have equipped with lines.

Q. In Chicago you don’t have to lay your wires in the conduit?
A. No, sir.
Q. In Detroit?
A. No, sir. We have this same system in every city in the 

country where we have our system.
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Q. How many miles do you have in the cities of Massachu
setts ?

A. Well, we are in Brockton, Fall River and Boston ; and 
I guess we have twenty miles altogether in the different cities, 
— three or four miles in Brockton, four or five miles in Fall 
River, —

Q. And twelve miles here in Boston ?
A. Yes, sir.
Q. Now, suppose, for instance, that we could lay our wires 

through a conduit with telephone wires, — would we be apt to 
injure the telephone by induction to any appreciable extent?

A. Of course that matter has not beeu a serious matter for us 
to consider.

Q. But what is your opinion on the matter?
A. I should prefer to quote Mr. Lockwood’s statement, —- 

that he didn’t regard the Edison system as an enemy. The fact 
is, as far as I can learn, that in no instance has the Edison sys
tem ever interfered with telephonic transmission.

Q. So that you wouldn’t consider, as far as your knowledge 
goes in the matter, that the Edison current would interfere with 
the telephone ; and, if not, say why not, in relation to the Edison 
dynamo, as well as the tension of the current?

A. I will say here that perhaps I may speak with somewhat 
more intelligence in answer to that question, as I  was a telephone 
manager for four years, in the early history of the art, and have 
always had a special interest in telephone work. We have 
repeatedly made tests — that is to say, observations, on the tele
phone lines— in cities where we have run, to discover whether, 
when our dynamos were started or stopped, or at any other time 
during their operation, there was any perceptible effect upon the 
telephone lines; and we never have been able to tiace any distur
bance whatever on the telephone lines to the Edison circuits. The 
reason for this is not alone that a current of low pressure is less 
inclined to affect the telephone lines than a current of high 
pressure, although, of course, that is au important fact to be con
sidered ; but it is also in consequence of a peculiar feature in the 
Edison dynamo, in having a great number of coils, and being 
made up of something like from seventy-five to one hundred 
different sections The variations in the currents from absolute 
uniformity are so gentle, that a current from the Edison dynamo 
is practically the same as from a battery, — practically a constant 
outflow of current, with no intermittent action, which action 
effects the telephone so disastrously in other currents.
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Q. Your wires certainly would not interfere with arc light 
wires ?

A. No, sir.
Q. Nor with telegraph wires?
A. Not at all.
Q. That is, your wires, put in conduits, would not interfere 

with anybody’s wires, as far as your tension is concerned ?
A. No, sir. Our current would practically have no inducted 

effect on anybody’s lines.
[Adjourned, to meet to-morrow at 10 a .in.]
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SEV EN TH  HEAKING.

Ap r il  12, 1889.

The committee met at 10.15 a .m., Senator Crosby, chairman, 
presiding.

The Chairman. Mr. Gooch, the committee will hear you now.
Mr. Goocii. Mr. Chairman and gentlemen, as I started yes

terday morning with the proposition that the Edison system could 
use no other conduit than its own, and I  think I must have satis
fied the gentlemen of the committee that in its present condition 
it could not do so, I simply wish to say a few words in the way of 
close, to show you how this bill would affect us in relation to being 
obliged to use some other system, and to give up our own ; and 
also as to the effect which a bill in this form would have upon the 
interests of this company in the city of Boston, with an eye to 
which the bill has certainly been drawn by Mr. Harding. Mr. 
Harding certainly has given his whole attention in the draft of 
this bill to the interests of the city of Boston. There are only 
five other cities which would be affected at the present time by the 
b ill,— Lowell, Fall River, Cambridge, Worcester and Lynn, I 
believe ; and the purpose, the object of the bill is certainly to 
affect interests in the city of Boston. Now, just one word before 
I close, in relation to the ability of the Edison system, or any 
system of low pressure, to use a general conduit system. There 
are one or two gentlemen of the committee present to-day who 
were not here yesterday, and I will take the opportunity simply to 
make the statements which wfere testified to by the witnesses yes
terday to show why it is impossible for us to use a general con
duit system ; and then I  will show from the bill, that under it, as 
it is now drawn, we could not have any separate conduit, although 
Mr. Harding seemed to imagine that we could.

In the first place, as I  stated yesterday, a bar of copper of that 
size [exhibiting specimen] cannot be drawn into a drawing-in 
duct system. A bar like that could not be insulated and drawn in ; 
and, as I stated yesterday, it is necessary to have a bar of that 
size, or a larger one, to carry a low-tension current, on account of 
the volume necessary. The insulation would not stand. But,
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supposing the insulation would stand, you would, of course, have 
to have a roof distribution, a general block distribution over roofs ; 
and the mass of copper on top of the roofs would be so heavy that 
no roof could carry it.

Supposing j^ou did not have a drawing-in duct system, but sup
posing you built a subway. You certainly could not build two 
subways in the city of Boston, or any other city, it would be so 
expensive ; and you would have to cut the street, with this system, 
with a regular house-to-house distribution, like that of a gas com
pany. You would have to cut that subway at every house on each 
side of the street, cutting the street from the centre to the sides ; 
whereas, in our present system, we lay the pipes only one foot from 
the curbstone, and simply have to cut in that foot to get our house 
connection. And, as I  said yesterday, this is the only system 
which does away entirely with all overhead wires. We have a 
complete underground distribution. That is to say, to sum it up 
in two or three words, it is exactly a parallel of the gas system.

Now, I  want to show from this bill what a position we would be 
in if this bill were passed in its present form ; and, although you 
may say that this bill could be amended, nevertheless, if it is wrong 
in this particular, — if a gentleman who has heard this system 
discussed as much as Mr. Harding did last year, and perhaps in
tends to protect us in allowing us to go in a separate conduit, has 
not done i t ,— there are probably a great many other mistakes in 
the bill which I  do not see, and which perhaps might escape the 
attention of others. And it simply shows that it is impossible to 
draw a general bill of this kind without making a great many par
ticular mistakes. Section five says : —

If it is a practical impossibility to receive any kind or class of wires 
into the general conduit without impairing the successful working of 
other wires therein, the said board may construct and maintain, or grant 
authority to the persons or corporation operating such wires or cables, 
or to other persons or corporations, to construct and maintain a separate 
conduit for such wires and cables.

That is the only exception in this bill which would allow any 
company to construct, or which would give the commissioners ap
pointed under this Act any discretion in allowing a separate con
duit to any company. Now, what did the witnesses tell you 
yesterday? Mr. Lockwood and Mr. Jenks both agreed as to the 
fact that the Edison low-pressure system would not interfere with 
the telephone ; and certainly it would not interfere with the arc 
light wires, nor would it interfere with the telegraph wires. And, 
under the bill as it is drawn to-day, were it passed in that form,
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there would be no discretion left to the commissioners ; and they 
would have to compel the Edison company to go into a general 
conduit, or, in other words, to stop its business. That is the way 
the bill stands to-day, although Mr. Harding has stated to the 
contrary, “  that any other company, if the commissioners saw 
reason for it, could go in its own conduit.” That may be the in
tention, but the bill does not say so ; and, if it contains such a 
mistake as that, there may be hundreds of others in it, which we 
do not at present see.

Suppose the bill were amended in that regard so we could be 
allowed to go in a separate conduit. Section one of the bill says, 
“ In any city in the Commonwealth the city council may establish 
a board of commissioners of electrical control.” Section seven 
says : —

It shall be unlawful, after the passage of this act, for any corporation 
or individual to take up the pavement of the streets in any such city, or 
in any city containing according to the latest census fifty thousand or 
more inhabitants, or to excavate in any of said streets for the purpose of 
laying underground any electrical wires, conductors or conduits, unless 
a permit in writing therefor shall have first been obtained from a board 
of commissioners of electrical control appointed as hereinbefore pre
scribed in said city.

In other words, it provides that the city council may establish 
that board, and it says that until they do we cannot get any per
mit to dig up the streets. And we have simply got to stop our 
work ; and the Edison Electric Light Company could not license 
any company in the cities of Cambridge, Fall River, Lowell, Wor
cester and Lynn, or in any city in the State of over fifty thousand 
inhabitants, until they had induced the city council to give away 
part of its prerogative, or what it considers such. I  do not think 
city governments are in the habit, gentlemen, of giving away any 
powers which they have. There is nothing to compel them to 
create a board of electrical control, and until they do it we simply 
have got to do what little work we can overhead. That is the way 
the matter will stand, if this bill is passed, generally through the 
Commonwealth.

Now, take .the city of Boston, with the particular facts of the 
case as they exist here. The city ordinance, drawn in pursuance 
of the general statute, is a very perfect one. I t has been amended 
so as to cover electric light companies, and it puts the companies 
under very strong obligations and under bonds in each case, before 
they can do any underground work. I t  is certainly a very perfect 
ordinance in itself. I t begins at section 25, on page 80 of the 
revised ordinances of the city of Boston of 1885, and as amended
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in 1886 ; and it protects the city in every way. There is no reason 
for anything further or beyond that, so far as the city of Boston 
is concerned. Under that ordinance, the Edison Electric Light 
Company has obtained certain rights which cover practically the 
business portion of the city of Boston. But, suppose we want to 
go further, and this bill goes into force, we then have got to come 
under the control of two different boards. The order under which 
we are now operating in the city of Boston, as it stands at present, 
says : —

Provided, that said company shall not disturb the surface of any street 
in said district, without the permission from the said superintendent of 
streets, and until a plan has been filed in the office by said company, 
showing the location of said underground conductors in such streets.

Provided, also, that all the work of laying said conductors shall be 
done under the direction and to the satisfaction of the said superintend
ent of streets, and in accordance with the requirements of chapter 28 
of the revised ordinances of 1885, in regard to laying underground tele
phone and telegraph wires, as amended by chapter 5 of the ordinances 
of 1886.

If you create a new board of electrical control, and we go be
yond a certain district in which we operate now, we shall have to 
do that work under the control of this new board. And the tele
phone company would be in precisely the same position. There 
will be practically two boards of electrical control,— the superin
tendent of streets, having jurisdiction, so far as rights already 
granted are concerned, in which rights Mr. Harding protects us in 
this b ill; and the other board having control of the territory which 
is not covered by the rights already granted. In the first place, 
that is going to cause a conflict of authority, so far as these com
panies are concerned.

And, in the second place, take the position of the conduits of the 
telephone company and of the electric lighting company, and you 
will find that the rights already granted to them cover the princi
pal streets of the city of Boston in which it would be important to 
build a general conduit system. And what is there left? There 
is the Boston Electric Light Company, with its high-press
ure wires, which everybody considers dangerous to put under
ground ; and a few little companies, like the Gold and Stock 
Telegraph Company, and the Financial Telegram Company, which 
use but very few wires. So it means, so far as the city of Boston 
is concerned, that there would be but one company left, and that 
is the Boston Electric Light Company, which has any substantial 
number of wires in the business portion of the city. As I say, 
this legislation is simply intended for the city of Boston ; and, if it
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went into effect in the city of Boston, it would create the greatest 
disturbance that has ever been known in electrical matters in this 
city.

I  want to say a word right here in regard to the expense of the 
Edison underground system. We have already expended on this 
system in Boston between one hundred and fifty thousand and two 
hundred thousand dollars. I t costs four or five times as much as 
it does to put the wires overhead. The proposition in this bill is, 
and we should certainty come under this provision of the A c t: —

The annual expenses of the said board, including the salary of the 
commissioners and clerk, shall be borne by the several corporations or 
persons owning or operating electric wires and cables within the limit 
of such city, to be assessed by said board conjointly with the city treas
urer during the month of May in each year upon said corporations and 
persons, in proportion to the gross number of miles of wires and cables 
owned or operated by them upon the first day of May within the limits 
of such city.

In other words, according to this bill, the Edison company and 
the telephone company and the telegraph company, that have 
already put their wires underground under other authority, would 
be assessed to support this commission ; and that, in addition to 
the great expense of putting in the underground system, w7ould 
practically use up every dollar which could be made out of the 
business. I  think that is one of the most foolish propositions 
in the world : that we should have to support a commission which 
will do nothing for us, as our rights are at present granted ; under 
whose control we do not come at all, so far as our present rights 
go ; and add that to an expense which is already four or five times 
as great as the overhead system would have been to us. I  think 
you will say that is a preposterous proposition.

Another thing. They ask us to come under the control of an 
electrical commission, composed of an electrician, a lawyer and a 
civil engineer. Certainty the electrician would be prejudiced in 
favor of some system. I t is almost impossible to find a man 
who would take the position, who would not be prejudiced or who 
would not have been brought up with some special system ; and 
he would certainty be a prejudiced man, to say the least. The law
yer naturally would have been a failure in his own business, or he 
would not have taken a position on the commission ; so, practically, 
we come down to just one person, and that is the civil engineer. 
And how much better fitted is he to look after this matter than the 
superintendent of streets ? This civil engineer would not know 
anything about the needs of the city ; he would not know anything
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about the appropriations. Oftentimes I  have obtained permits for 
the Edison company on condition that I would pave certain other 
streets ; and the superintendent of streets has gained advantages 
for the city of Boston by giving us permission to go through 
another street besides the one we paved. The civil engineer would 
not be in nearly as good a position as the superintendent of streets 
is now. He would be in constant conflict with the superintendent 
of streets, and the whole matter would be in such a disturbed con
dition that neither the commission, nor the board of aldermen, nor 
the superintendent of streets, would know where any of us stood.

I  say, gentlemen, that the whole purpose of the bill is wwong; 
that we are well enough off where we are ; that we are doing our 
work, and relieving the overhead pressure ; that we have got a 
system which is a parallel of the gas system, and, as a broad 
proposition, we should not come under the control of any electri
cal board. I t  has nothing to do with us from the time we leave 
our station until the time we reach our lamps, or the building that 
is to be lighted; and we have no sort of connection with the other 
electric systems. We are on the basis of the gas system ; our dis
tribution is on the basis of the gas system, and we should not 
come under anybody’s control except that of the board of aider- 
men. If the local authorities do not want us in any city, when 
we petition to come in, they know best the needs of the city'; and, 
if they think the disturbance of the streets is going to be too 
great, they refuse our petition, and we rest content either with 
their admission or their refusal. We certainly do not want to be 
put under the control of any commission made up as it is pro
posed to constitute this commission, which would probably be 
hostile to the Edison system. The Edison system has - been 
exempt from electrical control in all the cities, so far as under
ground conduits are concerned, in all the cities where there are 
subways or conduits. In Chicago, in Detroit and in New York, 
by express permission of the board of electrical control, we have 
been exempt. Last year, before the board of aldermen of Boston, 
there was a petition filed for permission to construct an under
ground conduit, and for exclusive rights in the streets for that 
conduit, and the order was passed in this form: “ That permis
sion be hereby granted to Henry E. Cobb, Royal M. Pulsifer and 
Francis R. Chapman, and their assigns, all of Boston, to construct, 
establish and maintain, through and under the streets hereinafter 
named, continuous lines of conduits or pipes, in and through 
which to conduct wires for telegraphic, telephonic, electric light
ing, and power communication.” Another section of the bill 
states: “ The said Henry E. Cobb, Royal M. Pulsifer and
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Francis R. Chapman, and their assigns, in consideration of their 
agreeing to comply with the conditions herein contained, and 
filing such agreement and their acceptance of this order, and the 
location hereinafter provided for, with the city clerk within thirty 
days from the passage of this order, are hereby granted an exclu
sive privilege of constructing and maintaining said conduits and 
pipes in and through the streets above named for a term of twenty 
years.” That same Act, after we presented our case to the board 
of aldermen, was amended in this way, and was passed with the 
following provision included in it: “ Nothing herein contained 
shall in any way affect the right of the Edison Electric Illuminat
ing Company of Boston to lay or maintain its own conduits for 
electric wires in the streets of the city of Boston, while said com
pany shall use its present system of underground conductors.” 
The point which we pressed upon the aldermen in that case was 
the same we press upon you to-day : that this system is simply a 
parallel of the gas system, and it should not come under the con
trol of any electrical commission, or be compelled to go in any 
common conduit.

All I  have to say in closing is this : In the first place, I do not 
see the need of the proposed bill, from a general electrical stand
point ; and, secondly, if you shall pass any bill of this kind, after 
having seen the system which we have, the means which we have 
of conveying electricity from our station to our lamps, without 
any overhead wires, I  ask you to exempt us, as the board of aider- 
men of Boston did, and provide that our system in any of the 
cities covered by this Act may be exempt from the control of the 
electrical commission, and that we may be left where we are now, 
in the hands of the local boards.

Mr. A twood. Don’t you think, Mr. Gooch, that, under section 
5, your company is sufficiently protected?

Mr. G ooch. N o, sir ; I do not.
Mr. A twood. Why?
Mr. G ooch. A s I told you ; for the reason that we do not in

terfere with others. I t  is simply a mechanical impossibility on 
our part to go into the conduit, and not on account of any inter
ference with others.

Mr. A twood. Doesn’t this section say specifically, that, if the 
board in their judgment thinks it is an impossibility for any 
system to be operated successfully in these conduits, they shall 
grant authority to construct and maintain a separate system of 
conduit ?

Mr. G ooch. To maintain an overhead system, sir. If you 
read it, you will see.
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Mr. A twood. What does it say? I t  says: “ The said board 
may construct and maintain, or grant authority to the persons or 
corporation operating such wires or cables, or to other persons or 
corporation, to construct and maintain a separate conduit for such 
wires and cables.”

Mr. G ooch. A s I  read that, it seems to me to refer back to 
the wires which caused the disturbance. That is the way it struck 
me.

Mr. A twood. I s that the intention of the section, Mr. Harding?
Mr. H ar din g . I  intended, when I  drew the bill, or rather the 

committee — I did not draw the bill alone — the committee in
tended to draw the bill so as to protect brother Gooch, if he must 
have a separate conduit.

Mr. A tw ood . I  understand the section entirely differently from 
what he does.

Mr. H ar din g . I  see Mr. Gooch’s poin t; and it is possible it 
might be well, to avoid any possibility-of doubt, if the committee 
shares his doubt, to add a qualifying word or two. But it seems 
to me the first few words are certainly broad enough to make the 
intent clear : “ If  it is a practical impossibility to receive any kind 
or class of wires into the general conduit.”

Mr. S locum. Aren’t there two classes of wires provided for in 
that section : first, those which cannot go into the conduit without 
impairing the successful working of other wires ; and the other 
class, — those it is not advisable to put in? The first class, those 
that interfere wTith other wires, you say may go in a separate con
duit ; those that it is not advisable to put in, you say may go by 
an overhead system ; so you do not provide in either case for this 
class which Mr. Gooch represents, possibly, do you?

Mr. H ar din g . I  beg the committee to understand that there is 
no obligation on the part of these commissioners to place any 
wires underground. That seems to be the mistake that every 
gentleman who has criticised this bill has made. They treat this 
bill exactly as if it was headed, “  A bill to compel all wires to go 
underground in one conduit.” That has been the ground of criti
cism from beginning to end. But that is not the purpose of the 
bill, and that is not the language of the bill. I t is not a bill to 
force all wires underground, whether or n o ; but it is a bill 
to regulate the maintenance and placing of overhead wires, and to 
secure the placing of such wires underground as can go, and to put 
them underground in the best way for them to go.

Mr. A tw ood . A s I  understood, Mr. Harding, at the outset of 
these hearings, on the first day, stated substantially this, in answer 
to one or two questions which I asked him ; and I will say that for
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myself, from that time to the present, I  have understood, just as he 
has stated now, that this bill is not to compel the companies to go 
underground, but the matter is to be left discretionary with this 
board of commissioners. Now, then, with that understanding, 
does not section 5 substantially cover the points Mr. Gooch has 
made, so far as his company is concerned?

Mr. H arding . I  think it does ; but I  admit the force of Mr. 
Slocum’s criticism. I  admit it is possible it is a little too nicely 
limited, although it was intended certainly to be drawn broad 
enough to cover Mr. Gooch’s case. I t might be advisable, how
ever, to insert one or two qualifying words there, which can be 
easily suggested.

Mr. G ooch. I will say simply that that is the smallest objec
tion I have to the bill, because that may be an amendable matter.

Mr. A tw ood. Y ou say, Mr. Gooch, that the electrical com
panies in Boston, in case this bill is passed, would be under the 
control of two boards ?

Mr. G ooch. Yes, sir.
Mr. A twood. Now, it seems to me — I  simply ask this for 

information, not being a lawyer — the statutes grant certain 
powers to the board of aldermen of the city of Boston, and this 
bill, as I understand it, places those powers in the hands of this 
commission.

Mr. G ooch. Yes ; but my point is simply with reference to the 
rights already given by the board of aldermen for the larger part 
of the business portion of the city.

Mr. A twood. Certain grants in certain streets.
Mr. G ooch. Certain grants ; but they cover the larger part of 

the business portion of the city, so far as the Edison company is 
concerned. Now, if we want further rights, we cannot get them 
from the board of aldermen, but we will have to go to this com
mission of electrical control; and that would bring us under the 
control of two boards, so far as our work is concerned,—-one for 
one portion of the city and the other for another portion.

Mr. A twood. If you are put under the control of the com
mission by this bill, you will not then be under the control of the 
aldermen.

Mr. G ooch. Certainly we will be, for this reason. Section 7 
of the bill says, “ Provided, that nothing herein contained shall 
affect the right to open any of the streets of the city under the 
authority already obtained for that purpose from the city council 
or other proper authorities of said city.” Therefore, so far as our 
rights already obtained are concerned, — you may call them vested 
rights, because they are rights under which we have done work,—•
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we should come under the control of the aldermen and the super
intendent of streets. So far as our future rights were con
cerned, future acquired rights, we should have to acquire them 
from the board of electrical control, and would be under their 
control.

Mr. A tw ood . I t says, “  Provided, that nothing herein con
tained shall affect the right to open any of the streets of the city 
under authority already obtained for that purpose from the city 
council or other proper authorities.” I  cannot see where your two 
boards come in.

Mr. G ooch. Why, certainly, the other board comes in under 
future grants. Under our present grants we would be under the 
board of aldermen, would we not? Under future grants, which 
we must get from the board of electrical control, we would be 
under their control.

Mr. M ellen . Right there I  would like to ask you what super
vision the board of aldermen now have over your company.

Mr. G ooch. The order of the board of aldermen, granting us 
our rights, expressly provides that the work shall be done to the 
satisfaction and under the supervision of the superintendent of 
streets ; and, before we can open any street for work under our 
general grant, we have to go to the superintendent of streets and 
get a permit from him for that particular opening, limiting the 
time and naming the place to be opened.

Mr. Me l l e n . Is there any different supervision in any other 
city of the country than that exercised in Boston?

Mr. G ooch. I  cannot say as to that. My whole practical ex
perience with this work has been in Boston.

M r. M ellen . H as the superintendent of streets, so far as you  
know , control o f the w ires of com panies that use the overhead  
system  ?

Mr. G ooch. Only as to the setting of their poles, sir. When 
they get a permit to locate poles from the board of aldermen, they 
have then to go to the superintendent of streets, and get a special 
permit to open the street to set the poles.

Mr. M el le n . H ow about the wires?
Mr. G oocii. The wires running over the roofs ?
Mr. M ellen . Yes.
Mr. G OOCH. I do not think we obtain any permission for wires 

over the roofs ; so I could not say as to that.
Mr. M ellen . I s there any department in Boston that specially 

cares for the overhead wires ?
Mr. G ooch. The board of fire underwriters of course do it.
Mr. H ar d in g . Oh, no ; they do not.
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Mr. G oo ch . They look after the electric light wires, and that 
is all I know about.

Mr. M ellen . I t  is apparent there is no uniformity of super
vision over the wires, underground and overhead.

Mr. G oo ch . There is a uniformity of supervision over all 
underground wires, by the superintendent of streets.

Mr. M e l l e n . I  included overhead wires as well.
Mr. G o o ch . I don’t  know about that, because my company 

does very little of that.
Mr. M ellen . A s I understand you, then, the electric light 

wires are supervised by the insurance people, your wires are 
supervised by the superintendent of streets, and the others by 
somebody else ; so that there are really three supervisions at 
present, and no symmetrical supervision by any one board or 
person ?

Mr. G oo ch . No, not that I know of.
M r. M ellen . Do you think that is w ise?
Mr. G o o ch . I think it is very wise not to allow the superin

tendent of streets to supervise overhead wires.
Mr. M ellen . Have you any knowledge of the facts in Chicago 

and New York, or any of the other large cities, as to the super
vision of the different wires ?

Mr. G o o cii. N o, sir.
Mr. M ellen . Not even as relates to the Edison Company?
Mr. G oo ch . I  presume the Edison system stands in the other 

cities the same as it does here. Their rights, as I understand, are 
granted in the same way.

Mr. R ussell. I  desire, Mr. Chairman, to offer a little piece of 
evidence from the “ New York Sun ” of April 10, 1889. I t is 
headed “ To supersede the Subway B oard.— Mr. Gibbens and 
Mr. Hess want a commission to control things underground.” It 
is a dispatch to the “ New York Sun” from Albany, and is as 
follows : —

A lbany , April 9.

Subway Commissioners Gibbens and Hess appeared before the assem
bly’ committee on Cities this afternoon, and asked them to frame a bill 
creating a new commission to have chai’ge of the wires of all kinds, the 
gas pipes, steam pipes, and other underground pipes in New York City. 
The commission suggested is to consist of the mayor, the corporation 
counsel, the commissioner of public works, and the three present sub
way commissioners, — Gibbens, Hess and Moss. The subway commis
sion find that their powers are inadequate to deal with the proper 
construction of the gas and steam pipes in the streets. They want to 
devise some plan which will prevent explosions, the improper tearing 
up of the streets by the gas and steam pipe companies, and the leakage
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from the gas and steam pipes, so far as is possible. The committee 
took no action on the suggestions this afternoon. The new commission 
wrould take the place of the present subway commission, though it would 
retain the present subway commissioners, and all the powers they have 
at present.

I  offer that merely to show, that, in the opinion of the subway 
commissioners in New York, their work is ineffectual, unless they 
have the power of control over gas and other pipes, which I  believe 
in this city is in other hands ; and the Legislature is now consider
ing a scheme to put it in the hands of a separate commission.

Mr. M ullen. Would you suggest the enlargement of the powers 
of this board of electrical control?

Mr. R ussell. I only offered this for this purpose, Mr. Mellen : 
to show that in New York it has been found that a commission, 
with the powers that this commission has, is inadequate ; and, 
therefore, if you are to have a commission at all, you ought to 
enlarge their powers, and give them the powers that the Legislature 
is now asked to give another board,— to wit, substantial control 
of all the underground work in the streets, — or else your commis
sion will be ineffective.

Mr. M ellen . Then this bill doesn’t go far enough, that is all.
Mr. R ussell. I t doesn’t go far enough, if it is to go at all.

Statement of M r . H enry D. H yde , in  behalf of the W est E nd 
S treet R ailw ay  Company.

Mr. H yde . 1 will take but a moment or two of your time. Mr. 
Southworth has been representing the company in the hearings 
here ; but one or two questions have been asked me, and I  thought 
perhaps if I came here and briefly stated the matter to the com
mittee, it might make plain what has been our experience, and 
what we have learned by experience. I do not know whether this 
bill would affect the street railway companies, or n o t; but, still, 
some portions of it might possibly be so construed, although I  
understand it is more directly intended to affect other wires than 
street railway wires. Now, on the Cambridge line we have put up 
overhead wires ; and on the Brookline line, in Beacon Street, we 
have put in a conduit for about a mile and a half, and about eight 
or ten miles of overhead wires. The same power house supplies 
both, and one feed wire feeds the overhead wire for the cars, and 
feeds the conduit.

I  do not know whether you have seen the conduit, or n o t; but 
it is very similar in its general form of construction to the cable 
conduits. I t  comes up with a slot in a circular form, supported
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by iron yokes, and at intervals there are catch-basins to drain the con
duit. Then there are arms, and on the inside of those are fastened 
ribbons of copper, equivalent to copper wires. Through this slot 
is inserted what is called a plough or a shoe, and there is a flexible 
cord like what is used in connection with gas fixtures ; and that 
conveys the electricity from the plough to the car wheels or the 
axles, for the purpose of giving motive power. We put this in 
operation last December. We have had no snow during the winter 
of any amount. This has been our experience with the two sys
tems : We have found that the overhead wire has worked fully as 
successfully as we expected. We have had to experiment some as 
to the best form of motors, and as to the best manner of applying 
the power ; but everything is now working very satisfactorily indeed. 
We find we are able to run two and three cars together, and the 
rate of speed is simply limited by what is a prudent rate to run in 
the street. On Beacon Street, where we have a special track, any 
speed can be attained, except at the crossings; and there, as the 
country is open now, you can see if a team is approaching either 
way, so that good speed can be maintained all the time. We have 
run cars there at as high speed as thirty miles an hour, for the 
purpose of showing what could be done. We are able, as I  say, to 
take two and three cars at once, load them as heavily as we have a 
mind to, go right up the grades, and march along without any 
trouble at all. And, so far as the stopping and starting is con
cerned, there is an elasticity to it that is not found with any other 
system. In case of emergency, we have not only the ordinary 
brake for stopping the car, but the reversing of the motor is an 
absolute prohibition of the car moving ahead. If there comes a 
sudden emergency, you can reverse the motor and apply the brake, 
and stop almost instantly. I think the system has been very satis
factory to the people on the line. I  judge of that, as much as by 
anything, from what comes to us. There is nothing in the world 
about which people are more free to express their opinions than the 
matter of street railway transportation ; and we have received 
more commendations, more thanks, and more requests for an 
extension of the overhead system, than for anything we have ever 
done.

Now, as to the conduit, that has only been moderately success
ful. I think a part of the difficulty has been due to the con
struction. I do not think the construction was born of as much 
experience as it ought to have been, and I  think there should have 
been better construction in some details. We have found constant 
difficulty with the conduit. The cause of some of this trouble we 
have been able to ascertain and to remedy, but sometimes we have
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not been able to discover the cause. The cars will simply stop, 
and, after half an hour or three-quarters of an hour, they will start 
and go on, and that is all wc can say about it. My house is where 
I see the transfer from the overhead to the conduit, and Sunday 
before last half the cars on the road were brought to a stand-still 
there. There were a thousand or two people on the road, and it 
was half or three-quarters of an hour before the cars would start.
I  do not think there has been a day that the conduit has wrorked 
through the whole day without kicking in some point, and yet it 
works better than it did. If  the wreather is dry, take a day like 
to-day, we would not expect any connected or continuous trouble 
with the conduit, and yet any hour of the day it may stop long 
enough to break the connection. The other morning I was riding 
with Judge Mason of the superior court, who was holding court at 
Salem, and who lives at Corey Hill and comes in on the electric 
oar, and then crosses over to the Eastern depot and takes his train 
to Salem ; and he laughed, and said, “ 1 have got a charge against 
your road.” “ Well,” said I, “ what is i t? ” Said he, “ I got 
cheated out of fifteen minutes at breakfast this morning.” “ How 
is th a t?” “ Well,” he said, “ if it were not for your conduit, I 
could start from my house fifteen minutes later than I do, and be 
sure of getting my train ; but I  start fifteen minutes early, owing 
to the possibility of delay upon the conduit. Every morning 
while I  am holding court at Salem I start fifteen minutes earlier 
than I should if you had the overhead system all the way, for then 
I  should be certain to be in time.” Of course, if there is delay, 
he can take the horse car and get down to the depot.

Now, I have been asked to explain in regard to the accident the 
other day to Mr. Ranney’s horses. As I  understand it, without 
being scientific about it, for I  could not state it that way, — but 
stating it in a common-sense way, the accident occurred on Boyls- 
ton Street bridge, which is an iron bridge that was finished just as 
the conduit was laid. The conduit was properly insulated, but on 
the day of the accident the insulator was broken in some way, — 
it is such an insulator as is used on a telegraph pole, — and a 
piece of iron got loose and came in connection with the rail, and 
when Mr. Ranney’s horse came along, he got a shock by putting 
one foot on the rail and one foot on the slot, making a short 
circuit. When our electrician went there, he found out at once 
what the trouble was, and there was no difficulty in remedying it. 
Of course an accident of that kind requires a number of things to 
happen in just a particular way. It was one of the possibilities, 
but it was not a thing we anticipated or supposed would occur.

Now, this is the substance of our experience with electricity.
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Another fact, which is a pretty important factor as to the conduit 
and as to all these electrical appliances, is, that they are making 
very great progress with these inventions, and improvements are 
constantly being made. We believe the improvements have 
reached a point to warrant the adopting of the overhead system, 
and the people are demanding it. That there will be further im
provements and changes in the course of a year or two, I have no 
doubt; and an important point to be born in mind is, that the 
expense of this overhead system is not so great but what changes 
can be made in it when necessary. On the other hand, the con
tractors say that it cost them thirty-five thousand dollars a mile to 
put in this conduit; and, I suppose, to put in a conduit such as 
the best workmanship would call for, it would cost sixty thousand 
dollars a mile. I  suppose a conduit in the light of past experi
ence would cost sixty thousand dollars a mile.

Mr. M orison. What are the elements of cost?
Mr. H y d e . Well, in the first place, you have to dig your trench, 

and all that work is done while the cars are in the streets ; and 
it costs about a half more than if you could have clear way. That 
is, if you have to work nights, or have to stop for the cars coming 
and going all the time, the interruption adds to the cost; for a 
man can’t do more than half or two-thirds the work in a day that 
he.otherwise could. Then there is the iron, all of which has to be 
made especially for the purpose ; you can’t go into the market and 
buy it. Then the copper is a very considerable item of expense ; 
the price is so much a pound, and I  don’t know that the form of 
the copper adds anything to the expense. Then, when you come 
to put in your slot-rail and all that, your yokes have to be very 
strong, or the frost throws them ; and if the slot binds, jmu can
not move. The experience with the cable cars has been the same. 
The earlier cable construction had to be replaced by heavier yokes, 
heavy enough to bear teams, and stiff enough to prevent the frost 
forcing the sides of the slot together. When you have got that 
in, there is the fitting of the paving stones, and all that is special 
work. I think, again, we should not attempt to fit paving stones, 
because it is almost impossible to do it. I t  requires an asphalt 
finish. The best piece of street railway — the best finished track 
— I  have ever seen is a piece in Washington on New York Avenue, 
put in by the Thomson-Houston Company, and finished with 
asphalt. Then, in addition to all this, you have to provide to 
keep the water out of the conduit as absolutely as you can. Of 
course, the moment you get anything like a drip, a little drip run
ning down over the copper and touching the conduit beneath, your 
electricity is gone ; that is, it is aleak. The moment you let snow
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drift in there, ever so fine, and let it climb up till it touches the 
copper, your power is gone; that is, it is a leak. The earth 
is a conductor, and it takes the electricity right away. I t is 
necessary, therefore, to have at short distances apart catch- 
basins to drain the conduits into ; they are put in, I should think, 
not more than twenty feet apart. That is the same form of con
struction as the cable; but we found this difficulty the cable 
people do not experience, and I don’t think we expected. The 
cable is passing along through the conduit all the time, and it 
sweeps into the catch-basins whatever accumulates in the conduit. 
But the electricity in passing through does not have any such 
effect; and when the snow sifts into the conduit, it stays there and 
accumulates. And, even with the little snow we have had this 
winter, on crossings, like that in front of Governor Ames’s, where 
there is a great deal of passing, enough snow would sift in from 
the runners to short-circuit the whole thing. I t  would climb up 
high enough to reach the copper, and it required men constantly 
to go along through the street with little hoes, hoeing the snow 
into the catch-basins. As the Governor said to me the other d ay : 
“  You have had more men in front of my house keeping your con
duit working than I  have ever seen around there before while I 
have been living there.” Then, again, once in a while the dust 
drifts in, and the men have to scrape it out in the same way. 
These catch-basins, as they are called, when they were first con
structed were not constructed firm enough, and in doing the work 
again they would have to be made stronger, because the pressure 
and the jar upon them tends to loosen them. From our present 
experience, we would say, to put in a conduit of the best con
struction would cost in the neighborhood of sixty thousand dollars 
a mile. That would be for two tracks.

Mr. A twood. Will you tell me, Mr. Hyde, what the cost per 
mile of the overhead system is ?

Mr. Hyde . N o, I  cannot tell you, and for this reason. There 
was a contract made with Mr. Sprague for'furnishing the poles and 
setting them, and for furnishing the wire and stringing the wire. 
He afterwards brought in the bills to us of what he said it actually 
cost him, and in those bills were various things charged that had 
nothing to do with it. We are obliged to pay only the contract, 
and he claimed to show us what it actually cost him. I suppose it 
depends, of course, in a measure, upon the poles. I  have an idea 
that the wiring costs — everything put up in proper shape, the feed 
wire and everything — about five thousand dollars a mile. And 
then there are the poles in addition, and of course it depends upon 
the kind of poles how much that is.
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Mr. A twood. D o you think six thousand dollars a mile would 
cover the whole thing?

Mr. H yde. These are questions I have not looked over the 
books with reference to. I  will have Mr. McQuesten show you the 
books, if you desire. I think Mr. Sprague claimed the poles cost 
something like eight or nine hundred dollars a mile. They were 
set late in the fall and winter, and would cost a little more on that 
account.

Mr. I I atiior xe . Your cars are lighted at night by electricity?
Mr. Hyde. Yes.
Mr. H atiiorne. D o you have any trouble on the overhead sys

tem caused by the lights going out? For instance, last night I 
happened to be on Boylston Street, at my sister’s house, and I 
noticed three cars had to stop in front of the house. The elec
tricity was carrying them along all right, but the light went out, 
and the cars had to be stopped in order that the driver or con
ductor could get off the car and arrange the appliances in some 
way so as to start the lights again.

Mr. H yde. With the overhead wire we have comparatively no 
trouble, but with the conduit we have been troubled with the lights 
going out. You may be going down the slope from the bridge, 
and you go down there by gravity without the use of electricity; 
now, if the man should pull the string, or any passenger should do 
it, that would sever the connection, and the light would drop. 
And once in a while there will be something on the track, and the 
light will flicker; that is, it will suddenly go out and will light 
again. On the overhead the light is much more steady. I  have 
hoped before long they would be able in some form to put into the 
corner of the car a little accumulator, which would carry two or 
three minutes of light, as you might say, and in that way you 
could prevent all flickering; but they haven’t done that yet.

Mr. Slocum. D o I understand that one feed wire feeds the 
conduit and the overhead wire ?

Mr. H yde. Not the same wire, but the feed wire for each 
comes from the same power house. There are separate wires.

Mr. Slocum. A separate circuit on the overhead system?
Mr. H y d e . Yes, sir.
Mr. A twood. D o you know just what the voltage of the wire is ?
Mr. H yde. A s I  understand it, the voltage is four hundred and 

fifty. There is understood to be a limit of five hundred.
Mr. A twood. That is about half what an electric light wire is?
Mr. H yde. When you ask me that, I  couldn’t say.
Mr. M ellen . I s there any place where they are meeting with 

success with conduits in running cars ?
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Mr. H y d e . The only place I  know of where there is a conduit, 
except here, is Alleghany City. There is where we saw it and got 
the idea.

Mr. M el le n . H ow many miles are running there ?
Mr. H y d e . I  should think they had about three-quarters of a 

mile. They have an advantage there which did not occur to us, in 
that they are on an incline. I t  is a straight line, on quite an 
incline.

Mr.- M ellen . What was the cost of laying that?
Mr. H y d e . That was a wooden structure at that time, made 

with timbers instead of iron. They were expecting to put it in 
later in permanent form.

Mr. M ellen . How long has it been in operation?
Mr. H y d e . I  saw it last June, I  think, and I think it started 

about a year ago last February.
Mr. M el le n . W orking su ccessfu lly?
Mr. H y d e . I t  was working well when we were there.
Mr. M ellen . Have they got a more substantial structure 

now?
Mr. H y d e . I  don’t know. While I  may have asked the ques

tion, if I  have been told I  don’t remember.
M r. M ellen . I  should think your com pany would be concerned  

in finding out.
Mr. H yd e . Mr. Moffit came over,— he had charge there, — 

he came over here and was with us a month, improving ours; 
and, while at the office they unquestionably know, I  don’t remem
ber that I  particularly asked him that question. There is no place 
where I  have seen the efficiency of electricity for propelling cars 
so clearly shown as in Alleghany City. The grades were so steep 
there that at first they used cog-wheels ; but now they have dis
pensed with cog-wheels, and run the cars right up the grade with
out any trouble.

M r. M ellen . If your company sought assiduously for a suc
cessful conduit, do you think it would be possible to find it?

Mr. H y d e . In the present state of the art, I do not think it 
would be prudent to extend the conduit. I  think it is experi
mental, so far.

Mr. M el le n . Why?
Mr. H yd e . Well, because of the difficulties that have been 

found with it. We have spent a great deal of money already on 
this conduit.

Mr. M ellen . Isn’t that really the chief reason why you 
people don’t want it, — because the cost will be larger ?

Mr. H y d e . Oh, no. While the cost would be larger, if we felt
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sure that the conduit was the best thing, or if we thought it had 
arrived at such a state of perfection that if we put it in it would 
stay put and do its work, we should go on and put it in the down
town part of the city. But it has caused so much trouble that I 
think if it were put to vote to-day, the people on the line would 
say, “ Give us the overhead system, instead of the conduit.”

Mr. M ellen . Possibly in the matter of maintenance the con
duit would not cost any more than the overhead.

Mr. H y d e . I  think the cost of maintenance would probably be 
larger, because you have got a great deal more to maintain. There 
are a great many more things which might get out of order.

The Chairm an . H ow long did you say the system had been in 
use in Alleghany City ?

Mr. H yd e . I think it was put in about a year ago last Feb
ruary. I saw it in June or July, and I think they said they began 
to operate it the February previous.

The Chairm an . How long is it?
Mr. H yd e . I  should think it was about three-quarters of a mile.
The Ch airm an . In a straight line?
M r. H y d e . In  a straight line, and up quite a steep incline.
The Ch airm an . Haven’t they a similar system at Pittsburg?
Mr. H y d e . Pittsburg and Alleghany City are practically the 

sam e,— one across the river from the other. I  know of nothing 
of the kind in Pittsburg.

The Chairm an . How is it in Richmond?
Mr. H yd e . Richmond has an overhead single trolley, and 

Washington has a single overhead trolley.
The Ch airm an . The same as you have?
Mr. H y d e . The same substantially.
Mr. B arker . Since you began to use electricity as a motive 

power on your road, have there been any accidents to persons 
from its use?

Mr. H yd e . There have been, so far as I  understand it, no 
electrical accidents to any passengers. Of course there have been 
accidents from running the cars. The other day, on the Cam
bridge line, — I tell it as it was reported to me, — a man who was 
intoxicated was going home at night, and tried to board the car, 
fell and was hurt, and was taken to the hospital. I understand 
the facts are that lie had been out that night and drinking. One 
other accident was this : Some children were playing in the street, 
and a car was coming along, and a child ran backwards in front 
of the car without giving the driver any notice or opportunity to 
stop the car. I t was no different than it would have been with 
any other car. But, electrically speaking, I  do not know that
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any accident has occurred to any passenger. Of course the men 
in constructing the line received more or less shocks, but they 
didn’t seem to mind them.

Mr. B arker. The accidents, so far as they have occurred, 
might have occurred if the cars had been run by horse power?

Mr. H yd e . Yes; there has nothing occurred yet which might 
not have occurred with horses.

Mr. Ch e n e y . If a man had been crossing the bridge out here, 
and came in contact with the rail in the same place Mr. Ranney’s 
horse did, would he have received any shock?

Mr. H yde . Probably he would not, although he might, but it 
would not have been serious. I understand that the voltage in the 
street railway current is not a dangerous voltage. A  man’s shoes 
are a great protection ; but, if he were barefooted, and established 
a short circuit through him, as the horse did, he probably would 
have got a shock, though it would not have been serious at all.

M r. M orison. Y our remarks have been so in teresting to m e, 
especia lly , as you know , because I  have been very much in terested  
in this conduit m atter, that I  have hesitated  to call your attention  
to  the fact that I  do not see how w hat you have been say in g  has 
any bearing on the m atter before the com m ittee.

Mr. H yd e . A s I  said in the first place, I  do not know that 
what is proposed here would affect us.

M r. M orison. A ssum ing that it does, w hat is your position  
w ith regard to  it?

M r. H y d e . A s far as any inference could be drawn from  our 
experience, it is t h i s ,— that, so far as our experience lias gone 
w ith the underground system , it  has show n it not to be as good as 
the overhead. W e have found difficulties with the underground  
that we have not w ith  the overhead.

M r. M orison. The subject before us now is, as to whether a 
commission should be established to take charge of the general 
matter of the use of electricity in the streets of Boston, whether 
overhead or underground ; and I should like to know the attitude 
of the West End Company with regard to that.

Mr. H yde . Well, I thought your inquiry went a little further 
than that.

M r. M orison. I t  is nothing but that.
Mr. H yd e . I thought it went a little further. If you ask my 

personal opinion, I should say this : As to the electric lighting 
question, in its various forms, I have uo knowledge except as an 
ordinary individual, and I have no special interest in it in any way. 
In the discussions which have taken place as to the dangers of 
electricity, I have heard many of the electricians speak about i t ,—
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Mr. M orison. We understand all about the dangers; but I 
would like to know what the attitude of the West End Company is 
towards the creation of this commission, which is applied for 
before this committee now.

Mr. IIyd e . We have taken no action upon it in any way.
Mr. M orison. Y ou are not here to oppose it, then?
Mr. H yd e . My general sentiment would be rather in this way, 

if you ask my opinion about it, so far as I have understood it and 
so far as I  do understand it, that it is very difficult to see what you 
would accomplish by it. On the other hand, the committee have 
heard the testimony here, and I  have not. I  have not followed 
the details, and I do not know what has appeared before you; 
neither have I read the bill, in the sense of following it out to see 
what effect it would have. I asked Mr. Southworth if he would 
not appear here at these hearings, so that we might be advised if a 
bill was drawn that in any way would affect us.

Mr. M orison. If this bill were passed, I understand it would 
affect all the wires in the streets. Assume for a moment this bill 
is drawn in that way.

Mr. H y'd e . Assume a commission which should have the power 
and would put all wires underground ?

Mr. M orison. N o, sir ; they have the power, but only have it 
incidentally. I t  would be a commission, as I  understand it, to 
which any one desiring to put up a wire in the city of Boston 
would have to go to get permission, and put it up under the con
ditions that they decide upon. Now, assume for the time being 
it includes the horse railroads. I should like some information as 
to the attitude of the West End Company towards the establish
ment of some such commission as they have in New York, or some 
such commission as this bill applies for.

Mr. H y d e . I can speak only of ourselves.
Mr. M orison. I mean the West End Company.
Mr- H y d e . We are now under the supervision of the railroad 

commissioners, and I do not believe that can be improved. We 
cannot get a location or put up a wire that we don’t get their ap
proval of. We have to get their approval of the place, of the 
mode of construction and of the operation ; and they keep a pretty 
good run of it, and whenever they hear of anything that raises any 
question, they notify us, and send for us to come before them. I 
think that the interests of the public would not be improved by 
putting us under any other supervision than we are under now. 
That would be my judgment, so far as that goes.

Mr. M orison. I understand, Mr. Hyde, that you have first to 
get permission of the board of aldermen.
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Mr. H yde. We go to tlie board of aldermen.
Mr. M orison. T hen  do you go to the board o f railroad com 

m issioners? •
Mr. H yde. Then we go to the railroad commissioners, besides. 

Before they gave us permission to put up our system, they required 
us to show very fully what we proposed to do.

Mr. Morison. Would you prefer, if you had the choice, so far 
as your company goes, to have the powers now exercised by the 
board of aldermen given to this commission ?

Mr. H yde. N o, sir. I  should not take from the board of 
aldermen the first right.

Mr. M orison. The theory of this bill, as I  understand it, is to 
have this power taken from the board of aldermen.

Mr. H yde. I do not think it would be wise to take from the 
board of aldermen the primary right. I  think the present system 
of supervision, so far as we are concerned, cannot be improved 
upon. We go to the board of aldermen first. If they refuse our 
application, we cannot go any further. If  they grant it, we go to 
the railroad commissioners, and get their confirmation. Then, the 
railroad commissioners are always open as a permanent body to 
any citizen; and, while they have not executory powers in the 
sense of being able to enforce their judgment, they have advisory 
powers over the railroads. And, if the railroad commissioners 
should say to us that complaint had been made that we were doing 
something which they could not approve, we understand it is a 
pretty serious matter for us to say that we will not remedy it. 
The supervision the railroad commissioners have over us I  think 
is better than it would be to divide it with another commission.

Mr. B urdett. Assuming that this bill would oust the jurisdic
tion of the board of aldermen and of the railroad commissioners as 
to the location of wires for street-car propulsion, and would vest 
the power to grant or refuse such location in a board appointed by 
the mayor and confirmed by the aldermen, to consist of an elec
trician, a lawyer and a civil engineer,— whether or not your road 
would be in favor of making any such change ?

Mr. H y d e . I  do not believe it is wise, under our form of gov
ernment, to take from the boards of selectmen and boards of 
aldermen the original right of a grant, with such additional or con
curring supervision as may be thought best for the protection of 
public and private interests. To take from the local authorities 
the primary power of grant, is a very radical change of all our 
ideas of government. I should not think it was wise to take from 
the selectmen and aldermen the original right to decide upon these 
matters.
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M r. M ullen . Supposing the board of aldermen give you per
mission to use certain streets, and say how you shall use them ; 
they now leave it to their highway commissioner or street commis
sioner. Now, supposing a commission was created to supervise the 
wires of other companies, wouldn’t it be well to have all the wires 
under their supervision, — to have one controlling power, rather 
than many?

Mr. H yde. A s to our wires, I  don’t think we come in connec
tion with the street commissioners or superintendent of streets, 
only in this way : The order, I think, usually reads like this, that 
the manner of construction and the quality of the work shall be 
subject to his supervision. That is, he has the right to see that 
our work is properly done. But the board of aldermen and the 
railroad commissioners decide upon the general plan of what shall 
be done. And then, if we should put up insecure poles, if we 
should put up wires that were not strong enough, I  suppose the 
superintendent of streets would stop us. The general question of 
wrhat rve may do is determined by the board of aldermen and the 
railroad commissioners.

Mr. M ellen . But you are aware that the board of aldermen 
does not look after your wires, or the wires of any of the electrical 
companies, the telegraph company and the telephone company and 
the other companies, but they delegate that power to somebody 
else. Now, wouldn’t it be well that the supervision over all wires 
should be delegated to one commission, rather than to several 
different persons ?

Mr. H yde. Let me tell you just the experience we have. We 
apply to the board of aldermen, — take for example the Beacon 
Street line, ■— they give a public hearing, and then they refer it to 
a committee. That committee require us to file with them papers 
and plans and everything, and they call in other officials of the 
city ; and, until we have presented what is satisfactory to them, 
they do not give it to us. Then they report back the order, if 
they are satisfied ; but, if they are not satisfied with what we pro
pose, they tell us wherein it is not satisfactory, and require us to 
make it right. Then, when we have got it through the board of 
aldermen, we submit it all to the railroad commissioners, and they 
go over i t ; and, if it is not proper in their judgment, they do not 
give it to us ; and if they think it is, they do give us the grant. 
We now pass under all that supervision before we get anything.

The Chairm an . Do you know of any instance in which the 
exclusive authority of the city or town officials over the streets 
has been taken away from them, as is provided in this bill?

Mr. H yde. I  don’t know of any such instance. As I  say, I
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think it is an innovation which goes a great way, and trenches a 
great deal upon all our ideas as to the powers of the selectmen 
and boards of aldermen over the streets in their various localities.

Mr. H ar din g . D o I  understand you to say that the railroad 
commissioners do really control or regulate your overhead wires ?

Mr. H y d e . Well, when we went before them the first time, as 
Mr. Morison very well knows, we had to show them everything we 
proposed to do, and how it would operate, before we got our 
permit.

Mr. H arding . Doesn’t the statute simply give them authority 
over the matter of locations ?

Mr. H yd e . Have you the Acts of 1887?
Mr. H ar din g . Yes. You will find it there, — section 8.
Mr. H y d e . Y ou have the wrong place ; it is section 4 ,1 think :

Said West End Street Railway Company, and any corporation formed 
by consolidation under this act, or authorized to run cars in or into the 
city of Boston, may, with the consent of the board of aldermen of the 
city, or the selectmen of the town in which such action is contemplated, 
establish and maintain the cable and electric systems of motive power, 
or either of them ; and, having first obtained permission from the board 
of aldermen of such city or the selectmen of such town, and the railroad 
commissioners, may make such underground and surface alterations of 
the streets in which its tracks shall be located, as may be necessary to 
establish and maintain such cable and electric systems of motive power, 
or either of them.

It is under section 4 we have to go to them ; the other section 
applied to locations.

Mr. H a r d in g . A s matter of fact, do you understand they do 
exercise, or undertake to exercise, any sort of control over the 
method in which you erect and maintain your wires?

Mr. H y d e . Well, before we could get a permit, we had to go 
before them and explain very fully what we intended to do, and 
what it was expected we would accomplish by it.

Mr. H arding . Having got a permit to do it, then you do it as 
you choose, independent of the railroad commissioners ?

Mr. H yd e . We do it as we show them we propose to do it.
M r. H ar din g . Supposing you do not?
Mr. H yd e . Well, they sent us word the other day about a cer

tain matter connected with the electric cars that they thought was 
not safe.

Mr. H ar din g . That was to save life ?
Mr. H yd e . I t  was a precautionary matter. They thought we 

should make a change, and we took it as a suggestion. They can
not compel us to do i t ; but a suggestion coming like that we should
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follow, and shall make the change. That is the sort of super
vision they exercise. We had a fender put onto a car, and they 
thought that fender should have a little different angle. Some
body called their attention to i t ; and they went and saw the car, 
and they said they did not think the angle was the best, and that 
they thought the fenders on the cars in Chicago had abetter angle.

Mr. H ar din g . That did not relate to the wires.
Mr. H y d e .. No, but it related to the running of electric cars.
Mr. H arding . Supposing they suggested to you to go on with 

the conduit system — would you follow that suggestion?
Mr. H yd e . We cannot get an extension of either without their 

permission. If they should think the conduit was the only proper 
thing to be constructed, they would not give us permission for the 
overhead.

Mr. H arding . Supposing they made that recommendation, — 
what would be the course of your company?

Mr. H y d e . If we got permission from the board of aldermen 
for overhead wires, and then came to them for their approval, I 
suppose if they thought the conduit was the only thing we ought 
to put in, they wouldn’t  let us put iu the overhead.

Mr. H ar din g . Doesn’t the permit you get from the city simply 
give the superintendent of streets authority over the surface of 
the streets?

Mr. H y d e . I  haven’t looked at the orders with regard to th a t ; 
but my impression is, he would have the right to see that our con
struction was in accordance with what we proposed to do.

Mr. H arding . Isn’t it true that your overhead wires running 
out to Cambridge have quite seriously interfered with the working 
of the telephone wires ?

Mr. H y d e . They have, somewhat; but I  have no question 
there is a very easy remedy for that.

Mr. H arding . At present, they do interfere more or less with 
the working of the telephone wires ?

Mr. H y d e . Yes, sir; they have.

A rgument of H arvey N. S h epa r d , E sq ., in  behalf of -the 
M idd lesex  E lectric L ight Company of L ow ell.

Mr. Chairman and  G entlemen : — I  represent as remonstrants 
in this matter the Middlesex Electric Light Company of Lowell, a 
city of sixty-four thousand inhabitants, which, therefore, would 
come under the provisions of this bill, having more than a popula
tion of fifty thousand. The business that we do in Lowell is to 
furnish about four hundred arc lights and about three hundred 
incandescent lights, and also between twenty and thirty motors.
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The objections that we make to this bill are partly general, and 
have been in a measure stated already before the committee. It 
must be apparent to every member of the committee that this bill 
provides for a departure from the general principles of municipal 
government in this Commonwealth, and to our mind a departure 
in a dangerous direction, in that it goes to take away the power 
from the board that is now representative of the people, and to 
place it in a board of electrical control, or a commission, and 
clothes that commission with very extensive, and, as it seems to 
us, irresponsible, powers. That it would be ineffectual to accom
plish any such thing as brother Harding hopes to see accomplished 
by it, seems to me must be apparent, from the experience of other 
cities. In  the State of New York they have such a law as this 
upon their statute book, and they have had a similar board in New 
York and Brooklyn — I do not know in what other cities — for 
some years. And yet, up to a year ago, there was not a single 
electric wire working underground in the city of New York. 
Of what has taken place since then I  am not informed, although I 
believe that even at the present time there are very few, if any, 
electric wires working underground in the city of New York. In 
the city of Brooklyn a year ago there were a few telephone and 
telegraph wires working underground; that is, running from the 
centre of the city to Brooklyn bridge, a trunk line. There were 
no electric light wires underground whatever.

Now, we may place against this the experience in the city of 
Boston, where we have had supervision simply by a local board, — 
the board of aldermen. And, in proportion to the population, 
there are more electric wires underground in the city of Boston 
than in any other city in the United States. Notwithstanding the 
large powers which have been given to boards of electrical control 
in New York, they have not succeeded in placing as many wires 
underground in proportion to the population as have been put 
underground in the city of Boston, where the supervision has been 
simply in the hands of a local board. I  know brother Harding 
says the remonstrants to this bill are in error as to its purport, in 
that they read it as though it were a bill to compel the putting of 
wires underground ; whereas, as he interprets it, it is simply a bill 
which looks to that as an ultimate purpose. It is true, that, under 
the provisions of the bill, if it should become a law, there might 
be no wires put underground. But yet it is'also true that this 
bill does put into the hands of this board the authority to place 
wires underground, instead of leaving it, as now, to the various 
local and responsible boards of aldermen in the cities and of 
selectmen in the towns ; and it puts into the hands of three men
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the authority to order, at any time, — and in a city of fifty thou
sand inhabitants no wires can be placed underground without the 
creation of such a board, — the putting of all wires underground.

I t  must be apparent, from the evidence which has been put 
before this committee, that the state of the art is not such to-day 
that you can say any wires can be put underground successfully. 
Telephone wires for short distances can be put underground, and, 
if worked by themselves, they may work with reasonable satisfac
tion. Telegraph wires, also, when they are in trunk lines and for 
short distances, can be put underground. And that is all the 
success that has been shown thus far by any experience, either in 
this country or in Europe. There have been no electric light 
wires put underground anywhere that have worked successfully, 
except with one trifling exception. The city of New York and 
the city of Philadelphia have both been mentioned here. In the 
city of New York there are no electric light wires, except those of 
the Edison incandescent system, underground. In  the city of 
Philadelphia there is a large subway under the city hall, in which 
there are various electric wires. But it is not proposed that under 
this bill there should be built in our cities any such subways. 
There is also, in one place iu the city of Philadelphia, under the 
grounds of Girard College, a subway in which there are telephone 
and electric light wires. I t  is a subway heated by steam pipes, 
not damp, kept in the best possible condition for the complete 
insulation, so far as possible, of all kinds of wires. In the city 
of Paris, in the great sewers, they at one time had the electric 
light wires ; but they were obliged to remove them, and there are 
to-day no electric wires in the Paris sewers, except the telephone 
and the telegraph wires.

I  have not introduced any evidence before the committee, be
cause it would necessarily be mainly cumulative. Of course there 
could a good deal be said that would go to show the danger of 
placing these arc light wires underground, in places where they 
are apt to come in contact with accumulations of gas from the gas 
mains and the sewers, and thus be liable to produce explosions, 
which would be very likely to result in serious damage. So great 
is this danger felt to be, that, in the “  New York World,” if I  am 
not mistaken, there was an editorial the other day warning the 
people of New York, that, if the plans of the board of electrical 
control were carried out there, they would be in as dangerous a 
position as though they were living over some crater.

There is one other aspect of the matter which I desire to present 
in closing. My clients not only furnish electric light, but also 
furnish electric power ; and we look upon that as opening a very
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large possibility in electrical development for the benefit of this 
Commonwealth. Mr. Frank Pope, the engineer of the Westing- 
house Company, in his comments upon his observations abroad 
this last summer, refers to the extension of the development of 
electricity for the use of manufacturing industries in the republic 
of Switzerland. The trouble has been there, as it has been in very 
many places, that the water power is not usually situated in a place 
that is favorable for the erection of a factory; but you can use 
this water power to develop the electricity, and then by means of 
the electric wire you can carry that power to a place where it is 
convenient to erect a factory. And the result of that in Switzer
land is, that that country is rapidly becoming a great manufactur
ing centre in the continent of Europe. Removed from any sup
plies of coal, they are simply using the natural water power from 
their hills to develop electricity, and are building their little fac
tories along the lines of railway and in convenient places, and are 
finding it to their great profit and benefit.

Now, that is a thing which can be done in Massachusetts, and 
which can be done to a very large extent. We are not so favor
ably situated as many communities are for the use of coal in order 
to develop steam. We are unfavorably situated in that respect, 
but we have various water powers, some of them large and some 
of them small, in great abundance, and these can be used to 
develop the electric power, which can then be carried by a wire to 
places convenient for the erection of factories ; and we can have 
springing up all over the Commonwealth various industries which 
will be greatly for the advantage of our people. Now, suppose 
you pass a bill like this. I t  may be said not to interfere with the 
running of such wires in the sparsely settled communities. So it 
would not, at p resent; but it would in a city like Lowell, where it 
is proposed to do this very thing. The means for the direct use 
of the water power there are already fully utilized, but there is 
enough left which can be used to generate electricity; and the 
power thus developed can be carried by wires to little factories all 
over the city. But that cannot be done if you compel the wires 
to be put underground. Of course it is impossible, I  mean eco
nomically and commercially impossible, to carry a single wire 
underground. Therefore, if you pass a bill like this, you not only 
interfere with business done by a strictly electric light company, 
but you interfere with the business done by my clients in furnish
ing motive power, and with the possibilities they see opening be
fore them in the future for the benefit of the community in which 
they are located. 1 thank you, gentlemen, for giving me this 
opportunity to address you.
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The Ch airm an . N ow, Mr. Harding, we will hear your wit
nesses.

T estimony of R obert G-. F itch .
Q. (By Mr. H arding .)  You are chairman of the board of 

fire commissioners of Boston?
A. Yes, sir.
Q. Now, will you tell the committee whether or not your board 

considers that the present overhead wires are in any way injurious 
to the interests of the city, as you understand, and their reasons 
for it?

A. AYell, sir, we are not prepared to make a very strong case 
in regard to the danger of these electric wires, because we cannot 
show instances enough in which they have injured individuals to 
make out a particularly strong case. But I regard them as a seri
ous obstruction to the operations of the department. They are in 
the way of our ladders, and we think there is liability of danger 
from them ; in fact, we know there is. One instance may be 
cited, which occurred last summer, or last fall, at a serious fire on 
Atlantic Avenue, one stormy night, when one of our men received 
a shock from an electric arc wire, I think, that carried him to the 
hospital, — at least, he was taken to the hospital on account of it, 
and did not recover for several days ; and others received slight 
shocks. The effect of this was not very encouraging to the men 
who were on duty at that time, but the tendency of it was decid
edly demoralizing. I  do not think it did demoralize the depart
ment, but the tendency of it was to demoralize the department. 
They didn’t  go into the fight with as much confidence and vigor as 
they usually do, because of what seemed to be in the air and in 
the ladders. The ladders when they are dry are non-conductors, 
but when they are wet the result is different.

Q. (By Mr. H atiiorne.) Was this shock received from a 
stream of water, or on a ladder ?

A. I  think it was from a wire in contact with the ladder, — 
that is my impression. I was not there at the time. I  think the 
effect from a stream of water, I  should judge, might be even 
worse.

Q. (By Mr. H arding .)  If they were playing on a building 
and the stream struck one of these high-tension wires when the 
current was on it, you think the current might follow back through 
the stream and injure the holder of the pipe ?

A. I  should think it might give him a shock. This fire caused 
quite a sensation in the minds of the public here ; and the city 
government took hold of it, and an order was adopted, the purpose 
of which was to see what could be done to protect the firemen bet-
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ter than they are now protected against these electric wires when 
they are called upon to fight a fire. And the board of underwriters 
sent to the mayor a communication recommending that a board of 
inspection be established in the city, to take full charge of these 
wires, without recommending any particular system, I believe. 
This matter was referred to us, and it was the general wish, appar
ently, that the whole system of inspection in Boston should be put 
under the superintendent of fire alarm ; that is, that it should be 
put under our department, and he would be the practical head of 
it. An order to that effect was introduced, and got as far as the 
committee on Ordinances, I  think, and it has been left there as 
unfinished business up to the present time. We were not particu
larly anxious to take the matter in hand, because we hadn’t 
sufficient authority. I  have here the amendment which was pro
posed to the ordinances already covering the duties of the fire de
partment ; and, if you desire, I will read i t : “ Section 6 of chapter 
22 of the revised ordinances of 1885, relating to the fire depart
ment, is hereby amended by adding at the end thereof the follow
ing words : ” (Section 6 defines the duties of the chief of the 
department and the district chiefs, in discovering dangerous places 
where rubbish or combustible materials are deposited, and requir
ing the occupants or tenants to remove them.) “ Said board 
shall also cause to be examined all posts, wires and other appa
ratus of all electric lines, and if any part thereof is liable to 
interfere with the operations of the fire department, or to cause 
fires, shall request the party or parties owning or operating such 
posts, wires or other apparatus to remove the same.” This passed 
one committee, and was recommended by that committee,—-I 
forget whether it was a special committee, or the committee on 
Fire Department, — and was sent to the committee on Ordinances, 
and still rests there. The overhead system for the propulsion of 
street cars by electricity has come in since, and that would still 
further complicate the situation for us ; and we are perhaps still 
less anxious than we were then to take control of these great 
systems of wires. We have the right, and we exercise that right, 
to run our wires above everything else, — the fire-alarm wires. 
We have the right of way in that respect, as well as with respect 
to our apparatus in going through the streets. We are not 
prepared to say that we should really want to put our wires under
ground. Of course, if they were the only wires left above the 
ground, it would be very easy to manage them. I t  is simply suf
ficient for a practical man to look at the immense number of wires 
that are on some of our streets,— for instance, take Congress 
Street, I think it is, new Congress Street, where so many large
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warehouses have been put up, and where there are hundreds of 
wires right in front of those buildings, — to see that we could not 
erect ladders there very speedily. We see no objection to elevating 
those wires, and carrying them above the buildings. I t  is only 
recently that the matter has been called to our notice, and we 
have thought of recommending that that be done. The inter
ference is very slight when the wires go above the buildings ; it is 
only when they run in front of the buildings that we have special 
cause to complain about them.

Q. (By Mr. M orison.)  I understand your testimony to be to 
the effect that there should be some regulation of these wires 
in the streets. Are you in favor of the method proposed by 
this bill ?

A. I  am not prepared to say that we are, because it is a matter 
that has just come to me since I  came into this room ; and, as an 
individual, I  should not wish to speak for the whole board.

Q. I)o you think they should be under the control of the fire 
department ?

A. I think the fire department could improve the system very 
materially, if it had control of them.

Q. With reference to danger?
A. With reference to the danger and with reference to the 

general working of the system. This proposed ordinance, as you 
will observe, gives us no authority at all. If we found anything 
wrong, we could simply request the company to remedy it.

Q. This bill provides for the appointment of a commission.
A. Yes ; I understand it.
Q. Now, would you, as one of the commissioners of the fire 

department of the city of Boston, prefer to have a separate com
mission appointed to take charge of the whole thing, or to have 
charge of it yourselves?

A. Well, I  think, on the whole, we should prefer to have 
charge of it ourselves.

Q. (By Mr. S locum.)  I  would like to ask the gentleman how 
much of this difficulty would be done away with, if some system 
could be devised by which the dead wires could be removed ?

A. I  could not say exactly, — I have heard it estimated by ex
perts, — but I  should say twenty or twenty-five per cent., at least, 
and probably more.

Q. (By the Ch airm an .)  I s the danger as great to-day as it 
w as a year ago?

A. I should say the danger is increasing every day.
Q. You think the number of wires put up is constantly in

creasing ?
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A. The danger from fires. Whether that would be to any ex
tent remedied by putting wires underground, I don’t know.

Q. I  mean danger by reason of increase in the number of 
wires.

A. Yes, sir ; that danger is growing every day, in certain sec
tions, at least.

Q. (By Mr. Melt.en.) Do you keep a record of the accidents 
to firemen?

A. Certainly ; we have a record of every accident to firemen.
Q. Have you a record of any more than the one instance you 

have named where a fireman has been hurt by electricity ?
A. None, except in a general way. There was a report made, 

I  believe, of a number who received slight shocks, but it was not 
important enough to record.

Q. Those that have been reported in a general way you have 
no record of ?

A. We have no record of the individuals who received those 
slight shocks, because they were not sufficient to incapacitate the 
men from duty ; they kept right on with their work.

Q. You only keep a record of such accidents as incapacitate 
the firemen from duty, then?

A. That is all we would be liable to keep.
Q. You have no other record than that you have mentioned of 

a fireman being injured by an electric current?
A. That is all. Our principal objection to these wires is not 

so much the danger, —- although I wish to insist that in our opinion 
that is very considerable, — but our principal objection is the great 
obstruction and delay.

Q. Have you any record, or have you had any evidence, of 
any timidity on the part of firemen in going up ladders, since the 
accident you mentioned, by reason of a fear of these currents ?

A. No. Our firemen generally do not stop to consider what 
the danger is in going up a ladder, until they discover it.

Q. You said there was a tendency to demoralization after ttiat 
accident.

A. At that time, I  said.
Q. I  am trying to get at how much tendency there was to de

moralization, what timidity was evinced?
A. That, you understand, is a pretty hard tiling to measure. 

A tendency is pretty hard to measure mathematically.
Q. Very true, but you said you thought there was a tendency 

of that kind.
A. You can judge something by observation, as you see men 

on different occasions, when they have a duty to perform of that



3 1 4 A PPEN D IX .

character, whether they go at it with the sam e style and efficiency 
in one case as they do in another.

Q. Did you then observe some hesitancy in their going to then- 
work on that occasion ?

A. I was not at the fire; but my associates were, and they 
seemed to have that opinion.

Q. (By the Chairman.) I t has been stated to the committee 
by some of the witnesses that many hundreds of wires during the 
last year or two have been put in cables ; you are aware of that 
fact, 1 suppose?

A. Yes, sir.
Q. Taking that fact into consideration, assuming that hundreds 

and thousands of wires have been put in these cables, are you still 
of the opinion that the single wires that have been put up have 
made the streets more dangerous, because of the larger number of 
wires, than they were two years ago?

A. That is my opinion. Of course I do not have any definite 
knowledge about the number of wires put up. That is not 
my business, and I have not been in the way to get that know
ledge.

The Chairman. I was only inquiring with reference to it, hav
ing special regard to the danger your firemen have to encounter.

Q. (B y  M r. H arding .)  A ren’t these cables much more dan
gerous than the single w ires, because they are much stronger?

A. The electric wire cables ?
Q. Yes, sir.
A. They are more difficult to cut, yes, sir, and of course they 

are more dangerous. There is a larger amount of electricity pass
ing through them.

Q. And the form more of an obstruction to the ladders ?
A. Yes, sir.
Q. (By the Chairman.) Have you any appliances for cutting 

the wires ?
A. Yes, sir; we have shears for that purpose.
Q. Do you cut them ?
A. We do it sometimes; but we prefer to have the electric 

current taken off. We don’t care to do that sort of thing any 
more than we can help.
' Q. (By Mr. Means.) Do you mean that the cables are more 
dangerous because of the volume of electricity they carry ?

A. I supposed that Mr. Harding had reference to what 1 call 
the arc wires, the electric wires.

Mr. H arding. 1 did.
The W itness. They are the most dangerous wires.
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Q. Are the arc wires carried in bunches ?
A. I don’t know about that.
Mr. Means. I ask the question, because we have understood 

that a single line of arc light wire was sufficient to operate the 
lamps on a circuit, and that the arc wires were not bunched, and 
that the cables were composed of wires of such low tension that 
under no circumstances could any person receive a shock from 
them which would injure him at all.

The W itness. I wish you to understand that anything I say is 
not said as an electrician.

Mr. H arding . My question was directed more especially to 
the delay and obstruction caused by the cables, it being more 
difficult to cut them.

The W itness. If there is any cutting to be done. It is true 
that sometimes the firemen may possibly use these wires as a sup
port to their ladders, but that would happen very seldom. In a 
great majority of cases, they are in their way.

Mr. Means. If I remember rightly, these cables are suspended 
under another wire in such a way that simply cutting the small 
wire will release the cable, so that it will fall.

Q. (By Mr. Mellen.) How frequently do you have to cut the 
wires ?

A. Well, I couldn’t tell you, sir.
Q. Approximately ?
A. We cut the wires when we can’t get at the building in any 

other -way.
Q. At how many fires have you had to interfere with the wires? 

Do you keep a record?
A. There is no record of that, any more than of the gallons of 

water we throw on the fire.
Q. Have you had occasion to notify the electric light com

pany to stop sending their current through the wires during a 
fire ?

A. Yes, we had occasion at this time I have spoken o f ; and 
the companies, I think, are getting so they try to send a man to 
all fires, and shut off the current if it is possible.

Q. How many people were hurt last year at fires ?
A. Only this man.
Q. I do not mean by electricity, but by all other causes, how 

many were hurt at fires?
A. I presume half of the department. I could tell by looking 

up the record. I t  is very rarely a fireman goes into a large fire 
without getting hurt a little before he comes out.

Q. (By Mr. M orison.)  I  understand from your testimony
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that you think there should be some supervision by somebody of 
the wires?

A. I think it would be an excellent thing, sir.
Q. I  would like to know whether, in your opinion, the best 

place to put that supervision is in the hands of the board of fire 
commissioners?

A. Well, we have testified to that effect as a board, that we 
thought so.

Q. What is your opinion with regard to this bill which we are 
now considering, providing for an independent commission, con
sisting of an electrician, a civil engineer and a lawyer, to run this 
business ?

A. Well, I think there is all the expert knowledge in our fire- 
alarm department that is necessary to manage the thing. We are 
not very anxious, as I have already said, to have this control at 
the present time. The ordinances give us altogether too limited 
authority in the matter. I do not believe they would make the 
position as efficient as it should be ; and at the time we thought 
there should be some legislation, if this was to be placed in our 
hands or in anybody’s hands.

Q. Are you in favor of this bill, which is to put the matter in 
the hands of an electrician, a civil engineer and a lawyer?

A. Well, I cannot say I am against it. When this matter 
came up before us as a board, and came up before the committees 
of the city government, and the mayor, and outside parties who 
were interested, insurance men and others, it was generally felt 
that that was the best place to put it.

Q. In the hands of the fire department?
A. In the hands of the board of fire commissioners. This 

proposition here is a new one to me, and I am not prepared to 
express an opinion upon it.

Q. (By Mr. H arding .)  Who is your electrical expert, or who 
would naturally be the man you would rely upon?

A. Mr. Flanders, the superintendent of the fire alarm.
Q. What is his salary ?
A. Thirty-two hundred dollars.
Q. How long has he been in that office?
A. He went in there in 1880 ; he has been there nearly nine 

years.
Q. Has he made any special study of the operation of electric

ity underground ?
A. I don’t think he has ; in fact, I  don’t know of anybody who 

has arrived at any very practical results yet.
Q. There has been no special effort by any of the city officials
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in Boston to investigate the subject, because it is only a theory 
here at present?

A. That is a l l ; he has merely looked into the matter.
Q. Have yon any record of the number of fires caused during 

the last five years, or since you have been associated with the 
board, by electric wires?

A. We have a record at the office.
Q. Have you the figures in your mind ?
A. No, sir.
Q. Can’t you give them to us approximately ?
A. I  could not, I  could not give them anywhere near. I only 

know they have been rapidly increasing. I know that last year 
there were as many as in any three previous years, I should judge.

T estimony or D ustin K illecutt.

Q. (By Mr. H ar d in g .)  What is your official position or busi
ness?

A. I  am electrical inspector for the Boston Fire Underwriters’ 
Union.

Q. Do you have substantially the same duties to perform in the 
city of Boston that Captain Brophy has outside the city of Boston 
in New England?

A. Yes, sir.
Q. He does not, then, interfere with your business in Boston?
A. No, sir.
Q. Or you with his outside of Boston ?
A. No, sir.
Q. How long have you been engaged in this business?
A. I  have been with the board for about five years, and in 

direct control for about four.
Q. As their inspector or supervisor, has it been your duty to 

make a careful and exhaustive study of this matter of overhead 
wires in Boston ?

A. Yes, sir.
Q. Does your duty lead you onto house-tops and into positions 

where you examine and become intimately acquainted with these 
wires ?

A. Yes, sir.
Q. You had made a study of electricity, I suppose, previous to 

taking up the matter you are interested in now ?
A. Yes, sir.
Q. For how many years ?
A. About ten years.
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Q. Wlmt, in your judgment, is the proportion of dead wires 
overhead to-day in Boston ?

A. Well, fifteen to twenty per cent., I should say.
Q. That is, of all the wires that are overhead ?
A. Yes, sir.
Q. Now, won’t you explain a little what you understand by 

dead wires ?
A. A dead wire is a wire that is not used ; that is to say, that 

has been used at some time, but has been abandoned because 
renewed with a better wire, or the tenant wdio used it has moved.

Q. These wires, I presume, from what you say, are not worth 
removal to the companies who own them ?

A. No, not to the companies who own them. They are merely 
iron wires. There are very few electric light wires left dead, 
because copper is too valuable.

Q. But the iron wires are generally left?
A. Yes, sir.
Q. Aren’t those dead wires more apt in your judgment to 

become detached and blown down, and to get across other wires, 
than wires that are in use ?

A. Yes, sir.
Q. Because there is no one to look after them?
A. Yes, sir.
Q. What proportion of the wires that are overhead in Boston 

to-day are what are known as low-tension wires ; that is, tele
graph, telephone and other low-tension wires ?

A. I t is rather difficult to say ; but I  should say that nine- 
tenths of them were.

Q. About how many different companies are there that to-day 
own and operate overhead wires in Boston ?

A. Somewhere in the neighborhood of twenty-five, I think.
Q. There are as many as that, aren’t there?
A. Yes, sir.
Q. And many of those are companies having a considerable 

number of wires ?
A. Yes, sir; they do a different amount of business,— some 

large, and some small.
Q. The business is not confined almost exclusively, I mean as 

has been suggested, to the Western Union Telegraph and the New 
England Telephone and the electric light company?

A. Oh, no ; there are a great many different companies that do 
a large amount of business, outside of them.

Q. And have a large number of wires overhead?
A. Yes, sir.
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Q. And those are mostly down in the business part of the city?
A. Yes, sir.
Q. Have you a record of the number of fires that your board 

considers can be properly attributed to electric light wires ?
A. Yes, sir.
Q. Will you state to the committee how many fires you con

sider to have been due to that cause in the last three years or five 
years ?

A. I can read it to you, sir.
Q. I  wish you would.
A. I will give you the record for five years. From March 1, 

1883, to March 1, 1884, there were 648 fire alarms in the city of 
Boston ; of these, 44 were false, 22 needless, and 4 were attrib
uted to electric light wires. From March 1, 1884, to March 1, 
1885, there were 468 alarms ; of these, 49 were false, 23 needless, 
and 3 were attributed to electric light wires. From March 1 , 
1885, to March 1, 1886, there were 669 alarm s; of these, 26 were 
false, 21 needless, and 3 were attributed to electric light wires. 
From March 1, 1886, to March 1, 1887, there were 662 alarms; 
of these, 38 were false, 21 needless, and 7 were attributed to 
electric light wires. From March 1, 1887, to March 1, 1888, 
there were 798 alarms ; of these, 39 were false, 20 needless, and 
8 attributed to electric light wires. I have not the figures here 
from March 1, 1888, to March 1, 1889 ; but, as I remember them, 
there were 8 6 8  alarms, of which 8 were attributed to electric light 
wires.

Q. Do you think the present overhead arrangement of wires 
could be improved ; and, if so, how?

A. I think it certainly could be improved. I know it could 
b e ; and I  think that some method of supervision such as was 
brought by the board of underwriters before the board of aldermen 
last year would be a very satisfactory one, so far as the insurance 
people are concerned.

Q. Is this what you refer to, this document dated Oct. 13, 
1888?

A. Yes, sir.
Q. In what way, Mr. Killecutt, without going too much into 

detail, do you think some such supervising control as this could 
improve the overhead system ?

A. Well, by having all the dead wires removed; and, where 
there is an unnecessary amount of poles in the streets, having 
the telegraph companies consolidate with the telephone company 
on one line of poles ; and straightening out the wires in some sort 
of an orderly manner.
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Q. Arranging them, you mean, in general lanes and directions, 
instead of running all criss-cross ?

A. Yes, sir.
Q. I  suppose a large part of the danger there is to-day from 

arc wires comes from the fact that other wires are so placed that 
when they become detached they fall across the arc wires.

A. Yes, s ir ; all the fires we had from outside, from overhead 
electric wires, have come from that cause.

Q. As I  understand it, the insulation of these arc light wires 
is so very brittle that it is easily broken by the chafing of another 
wire, and flies off.

A. Yes, sir.
Q. And much danger would be avoided, I take it, if the wires 

were arranged in an orderly manner, so, if they fell, they would 
not fall across each other.

A. Yes, sir.
Q. Is there to-day any supervision, so far as you know, exer

cised by anybody representing the city over overhead wires ?
A. No, sir ; there is an ordinance, but I never knew of its being 

enforced. I  understand the street department has the right to 
order wires to be removed, but I  have yet to hear of any being 
removed.

Q. So the only supervision at present, as I  understand it, is 
what you exercise to protect the underwriters.

A. Yes, sir.
Q. And what the companies exercise to protect their own 

interests.
A. That is it.
Q. I understand that at present the companies arrange their 

wires just as they choose.
A. Yes, sir.
Q. Wherever they can get a permit from house owners.
A. Yes, sir.
Q. And wherever they can take the right without a permit.
A. Yes, sir.
Q. And they run their wires as their own individual interests 

happen to dictate.
A. Yes, sir.
Q. Do the underwriters believe, Mr. Killecutt, that the wires 

in the streets do seriously interfere with the operations of the fire 
department in the erection of ladders, and so on?

A. They know that they are a certain amount of hindrance to 
the department.
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Q. Have you a list of the different companies that to-day oper
ate electric wires overhead?

A. No ; I  have no list, except what I  have in mind.
Q. I  will repeat from this list which I  have, the names of cer

tain companies, some large and some small, and ask you if you 
recall any others beside : Western Union, Mutual Union, New Eng
land Telegraph Company, New England Telephone and Telegraph 
Company, Commercial Cable Company, Postal Telegraph Company, 
United Lines Telegraph Company^ Boston District Messenger 
Company, Mutual District Messenger Company, Gold and Stock 
Telegraph Company, Financial Telegram Company, Boston Elec
tric Light Company, Edison Electric Light Company, Charlestown 
Gas and Electric Light Company, Watkins Automatic Fire Alarm, 
Martin & Wilson Automatic Fire Alarm, Holmes Burglar Alarm 
Company, Boston Electric Protective Association, Walworth Light, 
Heat and Power Company, H. W. Faxon Electric Light Company, 
Church Green Electric Light Company, Municipal Police Signal 
Company, Boston Fire Alarm, C. L. Bly (Cambridge Observatory 
Time), Tremont Electric Light Company and the American Bell 
Telephone Company.

A. Yes.
Q. That makes twenty-six. Are there any others you recall 

besides those ?
A. No, not that I think of at present.

Cross-examination.
Q. (By Mr. B urdett.)  Have you any statement as to how 

many of the fires from electric wires, which you have mentioned, 
were caused by outside wires, and how many by inside wires?

A. No, s i r ; I  have not.
Q. Altogether, you have mentioned thirty-three fires occurring 

during the period covered by your statement.
A. Those were alarms. In some cases we were not really cer

tain that they were caused by electric lights ; but, since there was 
nothing else to lay them to, we called them electric light fires.

Q. Electric light wires are very convenient things to lay fires to.
A. Yes, sir ; they are very handy indeed. I t  used to be “  cause 

unknown ; ” now it is electric light.
Q. Haven’t the electric light wires largely taken the place of 

“ rats and matches ” ?
A. Yes, s i r ; the rats have materially decreased.
Q. Now, will you give us the number of fires, if any, that you 

understand to have been actually caused, that there is any real
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evidence of having been actually caused, by the outside wires 
which are strung from structure to structure on the house-tops ?

A. Well, that is confining it to rather a fine point.
Q. That is just the point I  want to get at.
A. I have no doubt in my mind that the fire at Prince’s a few 

days ago was caused by an electric light current in some way or 
other getting connected with the -telephone wires that ran in there, 
and setting the woodwork on Are. Of course everything was de
stroyed, and the telephones went with the rest; but the fire seemed 
to originate in the cupboard or closet where the telephones were 
located. Yet you cannot put your finger right on it, and say that 
was the trouble.

Q. It is your opinion, I understand you, that the fire was 
caused in some way by electric light wires.

A. Yes, sir.
Q. Now, the point I want to get at exactly is, how many 

authentic cases, where there is actual evidence, there are of fires 
having been caused by the outside wires, — not by the inside wires, 
but by the outside wires themselves.

A. What you want to find out is with regard to some foreign 
wire coming in contact with one of your outside wires and leading 
the current into a building, I  suppose, because it would be impos
sible to set a fire outside to do any amount of harm.

Q. That is exactly the point. Now, I want to ask you whether 
or not the fires which have occurred would not in almost all of the 
cases, so far as you can trace them, have been equally likely to 
have happened had the arc wires and the other wires been buried?

A. Yes, sir.
Q. So the fires to which you have referred have no reference 

whatever to the question of overhead or underground wires.
A. No.
Q. That is true, isn’t it?
A. Yes. I don’t think there have been more than three or 

four out of these fires which have happened which might not have 
happened had the wires been underground.

Q. So you take perhaps three or four of all the fires you know 
of in Boston caused by electric lighting, and say those might not 
have been caused had the wires been buried; but you have to set 
off against them the extra number of fires which might have been 
caused, had the wires been buried, by explosions, etc.

A. Yes, sir.
Q. If the wires had been buried, there would have been an ad

ditional danger of fires and of explosions which does not now exist.
A. Yes, sir ; to a certain extent.
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Q. What do you think about the chances of fires being multi
plied or decreased if the arc wires were put underground ?

A. Well, with the insulation we have now, I  should say they 
would probably increase.

Q. Do you know of any city where the overhead system of 
distribution of electric wires is any better than it is in Boston?

A. No, sir.
Q. Do you know of any city where it is as good?
A. No, sir.
Q. Now, one word about the firemen. I  suppose you are 

electrical expert enough to know whether or not, when a stream 
of water from a hose strikes an arc wire, it would injure the man 
who had hold of the hose ?

A. Well, I should say it was possible, but barely probable.
Q. I t  is hardly probable, is it? The current would follow the 

water, wouldn’t it ?
A. Well, it would depend something on the amount of 

resistance. If it was easier, for some reason or other, if the 
resistance was less, for the current to travel through the man than 
to follow the water back, a certain amount of the current might 
go through the man.

Q. Is it at all likely a fireman would be injured in the course of 
his business by a current travelling down a stream in that way?

A. I don’t think he would be injured, that is, in any serious 
way. He might get a little shock, which might frighten him, or 
something like that.'

Q. That is, he might catch a portion of the current?
A. Yes, sir.
Q. I t would be in proportion to the resistance of his body, com

pared with the resistance of the water ?
A. Yes, sir.
Q. Now, what do you think about the interference of the wires 

strung on poles, as a practical matter?
A. Well, they are more or less trouble ; but we have only had 

one or two cases where they were absolutely any great amount of 
trouble.

Q. Aren’t  they easily cut?
A. Yes, sir.
Q. And do not the firemen have properly insulated shears for 

that purpose?
A. Yes, sir.
Q. Would there be any danger or delay to a fireman in chop

ping a telephone or telegraph cable with an axe?
A. No, sir.
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Q. (By Mr. H arding .)  I t  was suggested by a member of the 
committee that the large cables in the streets are suspended by 
single wires ; is that so ?

A. The cable is strung onto a wire with what we call clips. If 
you cut that wire, the cable would not fall down. The cable runs 
over the arms of the poles or structures, and it might'drop down a 
few fe e t; but the other supports would hold it up.

Q. I did not go into this matter of burying the wires, because 
I  thought the committee had heard enough about it. But, do I 
understand you think it would not be an improvement, speaking 
from an insurer’s point of view, to have the low-tension wires put 
underground ?

A. Oh, n o ; I  didn’t say that. I referred to the arc light 
wires.

Q. Whether or not it would be an improvement to have the 
low-tension wires go underground?

A. If they could be arranged in some suitable manner, of 
course it would undoubtedly remove a great deal of the obstruction.

Q. And those low-tension wires you say include nine-tenths of 
all the wires now overhead?

A. I should say so.
Q. And your objection to burying wires is limited to burying 

arc light wires, in the present state of the art?
A. Yes, sir.
[Adjourned to Tuesday, April 16, at 10 a .m.]
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EIGHTH HEARING.

Apr il  16, 1889.

The committee met at 10.25 a .m ., Senator Hathorne presiding.
Mr. H a r d in g . Mr. Chairman, I  submitted the other day the 

evidence of two witnesses, the only witnesses I desire to ca ll; but 
I  have a few pieces of documentary evidence which I desire to 
submit this morning, and that will close my ease.

The. Ch airm an . I was not here when the committee adjourned 
at the last hearing, but I had the impression that the arguments 
were being made.

Mr. H arding . No, s i r ; nothing was said about that. The 
last thing that was heard by the committee was the evidence of 
one of my witnesses ; and I stated to the committee the other day 
that I should want to offer certain documentary evidence as well 
as oral evidence, and I will put in the documentary evidence this 
morning as quickly as possible.

Mr. Collins. I s it likely to be finished to-day?
Mr. H ar din g . Oh, yes, s i r ; this will only take a short time, I 

think. I am sorry, Mr. Chairman, to put it in the shape of docu
ments rather than orally, because it is so much less interesting; 
but it so happens that it is evidence from a distance, and I think 
it is the evidence of men from whom the committee would be very 
glad to hear.

I want first to read from two notes that I have received, one 
from the general manager of the Mutual District Messenger Com
pany, and the other from the general manager of the Municipal 
Signal Company, simply to this effect: Mr. Bruce the other day 
in his argument stated that the wires operated and owned by all 
the companies, with the exception of the telegraph, telephone and 
electric light companies, were wholly insignificant. Now, in 
answer to that proposition, I addressed a note to several of tiie 
other companies, and asked them certain questions in reference to 
the size of their company, the capital invested, and the length ol 
wire overhead. This answer is from the Mutual District Messen
ger Company.

[Mr. Harding read the following letter, omitting the closing 
paragraph.]
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M utual D istr ic t  Messenger  Company op B oston.
Of f ic e  of th e  General Manager , B oston, April 13, 1889.

H. L. Harding, Esq., Secretary Citizens' Association, 8 Congress Street.
D ear Sir : —Your letter of the 10th inst. has just reached me upon 

my return from New York.
The Mutual District Messenger Company of Boston owns and operates 

218 miles of outside line wire. Our lines are built in a thoroughly sub
stantial manner, and are carried over the roof tops, and in no case lower 
than ten feet above the firemen’s heads. We are given permission to run 
our wires over the roofs by the property owners, as we are of great 
advantage to their tenants. We furnish call boxes, and put in the neces- 
sary instruments, and maintain them without any charge to the owners 
of buildings or their tenants. We have 4,384 call boxes connected, and 
we give employment to more than 300 messenger boys ; and our books 
will show that we pay through these boys nearly one hundred thousand 
dollars a year to the poor families of Boston.

Our company furnishes messengers free of charge to deliver telegrams 
to any telegraph company in Boston: we also procure conveyances with
out cost to our patrons.

Our messengers are bright and clean, and are well clad ; they are well 
paid and are fully satisfied. For proof of this, I would be glad to have 
you talk with any boy employed by our company; but please do not con
found our company with the Boston District Company, which is operated 
by the Postal Telegraph Company.

The Mutual District Messenger Company is owned and controlled by 
citizens of Boston, and has a capital stock of f 250,000, of which $225,000 
is issued.

It would be impossible for us to go underground, for many reasons 
which I can give if called upon. I have some statistics bearing upon 
this matter at my office, which I would be glad to lend you, if you desire 
me to.

Yours truly,
D. J. Hern, General Manager.

Mr. H arding. The rest of the letter is not material, and I will 
not trouble the committee with it.

The general manager of the Municipal Signal Company writes : —
[Mr. Harding read the closing paragraph of the following letter.]

T he  M u n icipa l  S ignal Company,
P olice  and F ir e  Alarm  Systems and Apparatus, 

No. 79 F ra nk lin  Street , Boston, April 11, 1889.

II. I.. Harding , Esq., Secretary Citizens' Association, 8 Congress Street, 
Room 10, Boston.

Dear Si r : — T regret that I am unable to give you even approxi
mately the number of miles of wire strung in this city for police alarm 
purposes, as all but ten miles has been put up by the police department, 
this company merely furnishing the street boxes and the station house
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and stable apparatus. I have no doubt, however, but that the board of 
police commissioners can give you the exact figures. The capital of the 
Municipal Signal Company is $500,000.

Very truly yours,
J no. C. W ilson, General Manager.

This in reply to yours of the 10 th, which has just reached me.
Since writing this letter, I find, by reference to the report of the 

board of police commissioners for the year 1888, that 135J- miles line 
had been built in police divisions 1, 3, 1, 5, 7, 9, 10, 11, 14 and 15. 
This is exclusive of division 2, which has been built since, and division 
6, which was built by the Municipal Signal Company. The total must 
be about 150 to 155 miles. . J. C. W.

M r. H a r d in g . S o much for tw o of the tw en ty -six  com panies 
that I  referred to the other day.

Mr. Bcrdett. Wouldn’t it be well to put in the whole of these 
letters ?

Mr. Harding. Oh, certainly; only I don’t propose to take the 
time of the committee in reading them in full. I propose to put 
them in.

Mr. Burdett. If you don’t, I propose to call attention to the 
balance of that first letter.

Mr. H ar d in g . Y ou can do so ; I  don’t care to  take the tim e of 
the com m ittee to do so.

Mr. B urdett. I shouldn’t  think you would.
The Ch airm an . Well, it becomes a part of the evidence if he 

put it in, so that you can call attention to it if he does not.
Mr. H ar d in g . Merely as a little object lesson, I propose to 

read from one of last night’s papers, as follows : —

While the fire-alarm department linemen were at work repairing 
lines on Charles Street this morning, one of the wires fell across the 
wires of the West End Railroad, used in operating street ears, and three 
circuits of the fire-alarm telegraph were turned out

I suppose it means “  burned out.”

The telegraph wire was a No. 12, and the power of the electric car 
wire was so strong that the telegraph wire was fused. It was very for
tunate that the wire was a No. 12 copper, for, it is claimed by those in 
position to know, had it been one of the ordinary iron wires, something 
serious would have happened in the department headquarters at city hall.

I put that in merely for what it is worth, Mr. Chairman. We 
have had a great deal of newspaper clipping already.

Now, we have heard from several experts here their opinions



3 2 8 A PPEN D IX .

with reference to what has been done in Chicago and what has 
been done in Philadelphia. I desired to get at the precise facts, 
because I think it is better to get facts right from headquarters 
than to get any hearsay and quoted account of them. I  therefore 
wrote letters early in this hearing to Mr. Walker, the chief of the 
Philadelphia Electrical Bureau, to Professor Barrett of Chicago, 
to the New York Electrical Board and to the Brooklyn Electrical 
Board, asking substantially to be given the precise facts with 
reference to all the things which we have heard during this hear
ing with reference to each of those cities. I told them that the 
various experts did not quite agree with reference to the different 
accounts of what had been done in other cities ; that it was said, 
for instance, that in Chicago the arc light currents were not of 
what we call high-tension power, and there were various qualifying 
circumstances in Chicago that made the experience there not 
applicable to Boston. I desired to get at the precise facts, and I 
therefore asked them to give me the facts so clearly that the facts 
and their opinion could not be misunderstood. I  desire to read 
their letters. My letters I have here, if Mr. Burdett or anybody 
else desires to see them. I told the gentlemen that we desired 
simply to get at the precise facts ; if we were wrong, in our im
pression that wires could go underground with safety and con
venience, we desired to know it. This is the answer from Phila
delphia : —

E lectrical B ureau , P h il a d e l ph ia , March 29, 1889. 

H. L. H arding , Esq., Secretary Citizens' Association, Boston, Mass.
Dear Si r :— Yours of yesterday, enclosing an Act now under con

sideration by your State Legislature, received. In reply, I will say we 
have one electric light cable, No. 4 B. W. G. underground, five miles in 
length, with forty-six Brush lamps attached to it, which is supplied with 
current from a Thomson-Houston dynamo. Attached to the cable there 
is about four miles of air line, making the circuit about nine miles long. 
Two miles of the cable was laid in May, 1886, in a wooden box, two by 
four and one-half inches, and one mile long, filled with pitch; the other 
three miles is laid in ducts two and one-half inches square, made of wood 
treated with dead oil of coal tar. Alongside of the electric light cable 
laid in the coal tar we have a six-conductor cable, used for telegraph or 
telephone purposes, as may be required. These cables touch each other 
for the distance of one mile, and are in the same conduit for three miles 
but in separate ducts. The telephone works well in a metallic circuit, 
but bad on ground circuit, owing to induction, but not worse than some 
of our overhead service from the same cause.

I have just added ten thousand feet of cable to the one above men
tioned for electric light service, with insulation three times as thick, 
thinking it will benefit the service, and prevent any sparking caused by 
the flashing of the machine, or puncturing the cable by static discharge.
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We never have had a ground on the electric light cable where it is 
laid in pitch; we have had some at the terminals where attached to the 
lamps, caused by sparking, carelessness of the employees in connecting 
the lamps with the cable, static discharges, and blow-holes in the lead 
covering.

I have charge of two other arc light cables laid by the Girard Trust; 
one on Front Street, about one and a half miles long, and on which are 
placed twenty-four Brush lamps. There are about five miles of air line 
attached to this cable, with lamps requiring a sixty-light machine to 
furnish the current. This cable has been in service nearly two years, 
and has given but little trouble. The other cable, which is laid in the 
college grounds, is a little over two miles long, two-thirds of which is in 
the conduits placed in the ground, and the balance is laid in the subways 
under the college buildings, and run up the legs of the iron towers one 
hundred and twenty-five feet high. The dynamos and lamps were fur
nished by the Fort Wayne Jenney Company, and are of the low-tension 
system. There are forty-six lamps on the cable, and it has worked satis
factorily since being in use, which is two years.

While there is no difficulty in my judgment in working all kinds of 
electrical services in one condfiit, I would keep the telephone separate 
from the other, to avoid the expense of two wires, and to be able to 
work ground circuits when necessity required.

We have arc light wires in our city conduits, but no incandescent 
wires. All of the conduits owned by the city are constructed of wood 
treated with dead oil of coal tar. The conduits laid by the American 
Telephone and Telegraph Company are constructed of the same material 
as those of the city, and the number of ducts run from four to sixteen 
in each conduit. This company has laid two hundred and seventy miles 
of duets, and will put down about one hundred miles more this summer. 
The Bell Telephone Company of Philadelphia commenced last summer 
to put down an expensive underground system, constructed of wood 
and iron tubes laid in cement, and at the close of the season had 
laid one hundred and three miles of ducts. This company are also 
making preparations to proceed with the work this season on an exten
sive scale.

In conclusion, I will say so far my experience has been such as to 
satisfy me that arc light currents, as well as all other kinds of electrical 
service, can bo successfully worked underground when properly con
structed ; and, as you say, it is only a matter of expense in construction 
that may prevent a general removal of all overhead wires in thickly 
built up portions of cities.

Respectfully,
I). R. Walker ,

Chief of Bureau.

I will now read a letter from Professor Barrett of Chicago. 
I addressed him, as I said, the same letter, and this is the 
reply : —
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City  of Chicago , F ir e  D epartment, City  T eleg r a ph , 
Apr il  1, 1889.

Herbert L. Harding , Esq., Secretary Citizens' Association, Boston, Mass.
Hear Sir : — In reply to yours of the 30th ult., permit me to say 

that 1  regard the underground system as the only proper receptacle for 
electric conductors of every description. We have placed underground, 
electric light conductors, carrying currents at a potential of one thousand 
volts and over; it is a common thing to put from forty to seventy lights 
on a circuit, or from one thousand eight hundred to two thousand four 
hundred volts. The circuits are very often combined so as to give fifty 
or more lights on a single circuit of eight or nine miles of cable. Dec. 
24, 1877, four circuits were completed, for the purpose of lighting the 
bridges, viaducts and Chicago river, by electric light.

Dec. 24, 1888, twelve circuits were completed for the purpose of 
lighting certain streets and furnishing additional river lights; the 
conductors and lamps used on the river were connected to the street 
circuits, merging the original four. The first four circuits were from 
three to five miles in length ; the last twelve are from one to five and 
one-half miles in length. Each conductor carries a current of from 
eighteen to twenty amperes.

We have in use five different sizes and make of cables: viz , Patter
son, Cobb, Waring, kerite and okonite.

For the river lighting, the cables were drawn into pipes laid along 
the docks and viaducts. The cables for street lighting were drawn into 
conduits of various kinds, such as iron pipe laid in the earth without 
other protection; iron pipe laid in concrete; iron pipe, cement lined, 
laid in concrete; Dorsett conduit.

The man-holes are made of brick, from 230 to 450 feet apart, averag
ing about 46 inches long by 40 inches wide, and from 41 to !) feet deep, 
with double iron covers. Where a light system is required (say about 
two-inch pipe), hand-holes 18 or twenty inches deep and 20 inches 
square are used instead of man-holes. For the conduits, all the iron 
pipe was carefully scoured on the inside and out, and reamed at the 
ends to remove burrs and sharp edges, and laid with a pitch or differ
ence of grade from six inches to one foot between man-holes. The 
greater part of this conduit (about six miles) was built by this depart
ment, and of it we have exclusive control; and they are practically gas 
and water tight.

I consider it practicable to place electric conductors underground, and 
I think it the only safe place for heavy conductors, such as are requireU 
for the transmission of currents for light and power. I wish, in support 
of the practicability of underground wires, to submit the following facts. 
We have had in service on one of the city telegraph lines, for the past 
eleven 3-ears, 840 feet of underground wire, drawn through a two-inch 
iron pipe, which has not deteriorated to any appreciable extent.

We have had in successful operation for the past fourteen months, a 
circuit about five miles in length, for river lighting, and for the past 
three months we have had over fifty miles of electric light wire, which 
has not given us any trouble.
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Our experiments with underground wires, commencing in the early 
stages of the art, and up to the present time, have been very successful; 
and I have no hesitation in asserting that we can successfully work them 
up to as high a voltage as would be considered safe on aerial lines.

Among the many advantages of the underground system are ■ the 
removal from the streets of the unsightly masts carrying a large net
work of wires, and placing them beyond the interference of atmospheric 
influence, rain, sleet and wind storms, thereby adding to the certainty 
of service by placing them beyond this interference. It necessarily fol
lows in this connection that the wires so placed materially reduces the 
cost of repairs and renewals.

As an instance of the reliability and durability of underground wires, 
those placed undergound in 1877 are giving as good service to-day as 
the day they were planted. We have never had occasion to touch them 
since ; never had a ground, cross or break on them ; and, for aught I can 
see, will continue so when you and 1  have been called to our fathers.

Major Charles W. Raymond, engineer commissioner of the District of 
Columbia, in an exhaustive report to the Senate of the United States, 
calls attention to the fact that a cable from seven to eight miles in 
length, laid in three-inch iron pipe, has been operated in Eastbourne, 
England, since 1885, with perfect success, with a potential of two thou
sand volts alternating current; and, in speaking of an electric light sys
tem of two hundred and fifty lamps on six circuits, says : “ It is beyond 
question that responsible and competent companies will agree to con
struct and operate such an underground system, and guarantee its suc
cess at a reasonable price, and under the supervision of the District 
government There is, in my opinion, no reason why every electric 
light current in Washington should not be conducted underground, 
within a year from the present time.”

Mr. 15. E. Sunny, of the Thomson-IIouston Company of this city, in 
his remarks before the Chicago electric light convention, said, in sub
stance, that his company was working successfully underground currents 
at a potential of from two thousand to three thousand volts.

Yours respectfully,
J. P. Barrett,

Superintendent.

Now, Mr. Chairman, here is a short letter from this New York 
commission that we have heard so much about: —

Offic e  of th e  Board of E lectrical Control, 
1218 B roadway, N ew  Y ork , April 6, 1889.

II. L. H arding , Esq., Secretary of the Citizens' Association, 10 Tremont 
Bank Building, Boston, Mass.

D ear Sir : — In reply to your letter of the 5th instant, I have the 
honor to enclose herewith a dozen copies of the last report of the board 
of electrical control, containing evidence relating to the practicability of 
operating arc and incandescent lights underground.
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In New York, to-day, we are operating in One Hundred and Twenty- 
fifth Street arc lights with underground conductors, which have been 
in successful and continuous operation for the past six weeks. We 
are also operating arc and incandescent lights in Broadway success
fully.

There is no electrical difficult}' in operating conductors underground 
properly insulated and constructed. The mechanical difficulties arising 
from the presence of deleterious influences in the streets, and the 
necessity of being able to get at the wires from time to time without 
serious disturbances of the pavements, can be overcome.

And here is a passage, Mr. Chairman, I  was surprised to see : —

The unsubstantial character of the opposition to the operation of elec
tric lights underground may be seen from the fact that the arc lighting 
company, — the United States Illuminating Company, — which has so 
long bitterly opposed the work of the board of electrical control in New 
York, is now operating arc lights with underground conductors, in 
Broadway, and preparing to place its entire construction of overhead 
wires wherever subways have been prepared.

Very respectfully,
T heo . Moss,

Secretary.

I have a letter now from the Brooklyn commission. I  regret 
that it is so long; and, while I would like to read it all, I will not 
do so. I t  will be in evidence, Mr. Chairman, and I suppose that 
that will be sufficient.

Mr. B urdett. W ho is that from ?
Mr. H ar din g . I t is from Mr. R. W. Raymond, commissioner 

and secretary of the board. Professor Plympton was too busy to 
write that day, and Mr. Raymond writes for him, expressing the 
views of both.

Mr. B urdett. That is from Brooklyn ?
Mr. H ar din g . Yres.
Mr. B urdett. The same man I had a letter from?
Mr. H ar din g . Yes. I  say very frankly I will read this, 

although it bears against my contention in certain passages ; but I 
will read it because it seems so fair a statement of the results of 
meeting this difficulty in the way we propose to meet it. I should 
like to read the whole of it, but it is a long letter, and I will not 
weary the committee with i t ; I  will just put it in evidence.

[The following is the letter in full, from which extracts were 
read by Mr. Harding.]
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B rooklyn B oard of Commissioners of E lectrical Subways, 
B rooklyn, 186 R emsiin Str e et , April 1, 1889.

Mr. H erbert L. Harding , Secretary Citizens' Association, 8 Congress 
Street, Boston.

Dear Sir : — In reply to your letter of March 29, received this morn
ing by Professor Plympton, the president of this board, I am requested 
byT him to say that his duties to-day and to-morrow leave him no oppor
tunity to examine again the copy of the bill you have forwarded, and 
make suggestions concerning it in time for your use on Wednesday. One 
or two general observations in reply to your inquiries must therefore 
suffice. You may consider them as jointly made by Professor Plympton 
and myself.

As to the difficulty of operating high-tension currents of electricity 
underground, no change has taken place in our opinion since the publi
cation of the last report of our board. The problem presented in 
different localities is not always the same. For the conditions existing 
in Brooklyn, we do not think a thoroughly satisfactory solution has been 
found. But we do not doubt that it may be found; and, after careful 
consideration of existing systems elsewhere, we shall advise one of our 
electric light companies to try a limited experiment durihg the coming 
season, as it declares itself quite willing to do, in the place and manner 
suggested by the board.

We deem it of the highest importance that overhead wires of all kinds 
should be controlled by competent and disinterested authority, prefer
ably the same as that which controls the subway system ; and that this 
authority should not be commanded to put everything underground, but 
should have discretionary power to do whatever the public safety and 
convenience require.

Whether this authority should be a city official or an independent 
board, we do not desire to decide. The electrical companies in this city 
declare that the}1: prefer the independent board, although they have to 
pay by special assessment all its salaries and expenses. But it is very 
clear to us, that, unless the city authorities heartily co-operate with such 
a board, or it is made in all the departments of its activity entirely 
superior to the city government, the success of its work may be seri
ously hampered or delayed, or destroyed entirely. Our own board was 
obliged to waste a year in a conflict with the aldermen ; and its opera
tions are still greatly embarrassed by the delay on the part of the city 
to put its own wires underground, and also by the difficulty experienced 
by every applicant company in obtaining from the aldermen the right 
to operate in the city

It is a serious question whether such a board as is described in your 
bill, for instance, should have the right to grant franchises. But it is 
plain to us, that, if the best system of electric distribution is to be 
secured in any city, the power that does grant franchises must act in 
harmony with the authority inspecting and controlling the work itself. 
Let us assume, for instance, that there exists at present somewhere a 
perfect device for underground arc light conductors and conduits, and
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that our board has become thoroughly satisfied of its excellence. If it 
is the property of some company owning a patent for it, and that com
pany will not permit the companies now operating in Brooklyn to 
employ it, while the aldermen will not let the company owning it 
operate in the city, the dead-lock is complete.

The ideal method of reaching an ultimate solution of this question 
requires that the interest of the companies should be directly appealed 
to, not by threats and commands, but by the prospect of profits and 
advantages. Imagine a supreme authority saying to all the competing 
companies: “ We will take bids for the lighting of such and such a 
district for not less than five years, the company to put its conductors 
underground, maintain such and such quality and amount of light, be 
subject to constant inspection and control as to all its apparatus and 
operations, and to definite and sharp penalty for failure; and, on the 
other hand, to receive so much from the city per light, and also the com
plete monopoly of electric lighting in that district, at rates not exceeding 
a specified maximum. At the end of the period, or upon forfeiture of 
the contract, the public bidding will be repeated ; and the conduits may 
be acquired by the city or by a successful rival company at a certain 
fixed price.” .There is no doubt that, under such a plan, many com
panies would bid eagerly, which will not now go through the long and 
costly' business of getting franchises. By' granting different districts to 
different companies, a healthy emulation would be secured, each striving 
to make a better record than the other, with a view to the future. The 
monopoly of private custom would be controlled by the cost of gas and 
kerosene, as it is now. There is no real danger of exorbitant prices 
from the electric light companies. They are too eager to get customers. 
A fair maximum having been fixed, it is probable that the actual rates 
would always be considerably below it. At all events, any company 
making a bad record in this respect would suffer for it at the end of the 
term, when all conditions would be readjusted. Without going further 
into the details and necessary safeguards of such a plan, we may say, 
that, if something of the kind were feasible, it would speedily settle 
the question whether high-tension distribution conductors underground 
are practicable, and where and how. For the electricians of the com
panies would do the thing then, if they' could ; and if they' really' cannot, 
nobody can at present, for they undoubtedly represent the most advanced 
electrical science of the day'.

You will see that nothing of this sort can be attempted unless the city 
authorities act in harmony with the electrical board, or the functions of 
the two are consolidated. As to the means by which this should be 
sought, we express no opinion.

Permit us to call your attention to the letter of Professor Elihu Thom
son, read at the recent electric light convention in Chicago, as giving 
what seems to us an admirably intelligent and candid view.

Yours truly,

R . W. R a y m o n d ,
Commissioner and Secretary of the Board.
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Now, reference was made by Mr. Barrett, I think, to the report 
presented by Major Raymond of the United States Corps of 
Engineers to the Congress of the United States. I have a copy 
of the report here, which I will put in evidence. I will only read 
a very few passages. I t is a very long and very elaborate report. 
He says, speaking of the various results which he has summed 
up : —

These results seem to indicate pretty strongly the practicability of 
operating with high potential currents along underground conduct
ors. . . .

It is beyond question that responsible and competent companies will 
agree to construct and operate such an underground system, and guar
antee its success, at a reasonable price, and under the supervision of the 
District government. There is, in my opinion, no reason why every 
electric light current in Washington should not be conducted under 
ground within a year from the present time.

Then he speaks of this cable that has been working in England 
since 1885.

Mr. M o r iso n . Have they any underground currents in Wash
ington now, Mr. Harding?

Mr. H a r d in g . Oh, yes ; they are putting them underground 
very fast. This is dated Dec. 10, 1888; and they are going 
underground very rapidly, I understand, under his superintendence.

Mr. B u r d ett . In Washington?
Mr. H a r d in g . In Washington. Then he alludes to a letter 

from Mr. William E. Gray of the cable manufacturing works at 
Silvertown, England, and says: —

Among other interesting information, it is stated that a Silvertown 
cable seven to eight miles long, laid in a three-inch iron pipe, has been 
operated at Eastbourne since 1885 with perfect success, with a two- 
thousand-volt alternating current.

And the alternating current, as you have so often heard, is very 
much more dangerous and much more wearing than the straight 
current, so called. He makes certain recommendations here, to 
which I desire to call your attention : —

As regards the construction and control of conduits to be occupied by 
the wires of private corporations, either of three methods may be 
followed: —

(1.) A private company may be authorized to construct, own and 
control the conduits, and rent them to the electrical companies.

(2.) The conduits may be constructed, owned, controlled and rented 
to the electrical companies by the District government.
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(3.) The electrical companies may be authorized or required to con
struct and maintain their conduits themselves, under suitable' conditions, 
and subject to the proper control of the District government.

Then he discusses the merits of those three systems, and 
says : —

To facilitate the removal of all overhead wires and their establish
ment underground, the following legislative action is recommended: —

The commissioners of the District of Columbia should be authorized 
and directed to make and enforce such regulations for the employment 
of electricity for practical purposes within the said District as they may 
deem advisable; and such rules and regulations, made as provided, 
should have the same force and effect within the District as if enacted 
by Congress.

Provision should be made for a District electrician, whose duty it 
should be, under the direction of the commission, to inspect the apparatus 
and operations of all electrical companies, to see that the electrical regu
lations are complied with, to advise the District government on all 
electrical matters, and generally to perform such duties as the commis
sioners may require. He should be the head of an electrical depart
ment, which should bear about the same relation to electrical construction 
in the District as the building department bears to the operations in 
building construction. Such a department is necessary, if an intelligent 
control is to be exercised over electrical operations, and if any extensive 
system of underground conductors is to be carried into effect.

lie makes certain other recommendations, and then finally 
says : —

All overhead conductors for conveying currents for electric light or 
power, unless operated b}7 the express authority of Congress, should be 
prohibited in the streets and avenues of the cities of Washington and 
Georgetown, after a fixed date, say, Sept. 30, 1889. . . . With these 
conditions, I am confident that a cheap, satisfactory, guaranteed under
ground system of electric lighting can be obtained. . . .

(Signed) Ch a s . W . R a y m o n d .
Major of Engineers U. 8. Army, 

Engineer Commissioner, District of Columbia.

A number of appendices are added, which will give the com
mittee a great deal of information ; but of course I  will not trouble 
the committee by reading them.

I am asked, Mr. Chairman, if I  desire to have the whole report 
go into the evidence. I think it would be unnecessary to print it 
in full. I t is a document covering one hundred and thirty pages, 
with a number of illustrations and maps. I have marked the parts 
that 1 have read, and I think it will be enough for the committee 
if those parts that 1 have read are printed.
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Mr. Raymond, the secretary of the Brooklyn commission, at the 
end of his letter, stated that he thought a very fair statement of 
this whole problem was given by Professor Thomson, in his letter 
read at the Chicago convention : —

Permit us to call your attention to the letter of Prof. Elihu Thomson, 
read at the recent electric light convention in Chicago, as giving what 
seems to us an admirably intelligent and candid view.

Now, here is the letter, Mr. Chairman, and I  have marked cer
tain passages which I  will read briefly.

[Mr. Harding read extracts from the letter of Professor ' 
Thomson.]

Mr. H a r d in g . I have marked the passages I  have read, Mr. 
Stenographer ; you need not put in anything else.

Mr. B u r d et t . Y ou h a d  b e tte r  p r in t th e  w hole le t te r ,  h a d n ’t  
you?

Mr. H a r d in g . Well, I  am  willing to print the whole letter, of 
course.

[The following is the letter, in full.]

Ly nn , Mass., Feb. 10, 1889.
To the Editor of the “ Globe."

It is difficult to formulate any opinion which will apply, without excep
tion, to every instance of wiring. While considerable objection can 
undoubtedly be urged against the use of overhead wires, particularly as 
they are frequently installed in electric signaling, telephone and electric 
light work, objections may also, with equal force, be raised against any 
system of subways thus far put down. Without doubt, the most satis
factory subway arrangement would be to have a sufficiently large tunnel 
for the passage of workmen, with means for supporting the wires on 
the sides and roof, thorough ventilation of the subway being always 
maintained. This would be, however, enormously expensive in most 
cases; and, except for the main thoroughfares of a large city, the ex
pense may be considered to be prohibitive. The difficulty is not so 
great in dealing with the wires in the main streets, which probably 
could be put underground whenever the expense was not too great. 
But the real difficulties are met in the minor ramifications which would 
be needed to reach customers at various points.

The problem of preserving the insulation of underground wires 
which are exposed to emanations of the soil, leaks of coal gas, steam, 
etc., is in itself a serious one, particularly with high potential currents, 
such as are in use in arc lighting. There would seem to be no reason 
whatever why telephone and telegraph circuits might not be put under- 
o-round in suitable subways, and the expense would be very much less 
in proportion than in the case of electric light wires. This would 
remove a very large portion of the overhead wiring, and also that por
tion consisting of bare wires and innumerable dead wires of telephone
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and other circuits, as it frequently does not pay to take down a wire 
when it becomes disused. This is not the case with electric lighting 
wires, which are not liable to become dead wires at any time, and 
which, when grounded or defectively supported, at once give notice 
of the fact by causing trouble in the system. Most of the crosses and 
leaks on electric light circuits are without doubt caused by the frail, 
uninsulated, rough-surfaced wires of telegraph and telephone systems 
falling down upon the electric light wires.

It is my opinion that legislation would succeed best in the undertak
ing of removing the.overhead wire nuisance — for such it undoubtedly 
is — by a gradual process; first getting those wires underground which 
can without doubt be put there with an increase of security and 
certainty of service, as in the case of telephone and telegraph circuits 
within the limits of a city. AVhat wires are then allowed to remain 
overhead should be taken care of by enforcing a system of skilled 
supervision in the placing of them, prohibiting the irregular and 
random running of wires from point to point, and requiring that an 
orderly system or plan should be observed, tiie purpose of which would 
be to keep the wires together, and to allow branches and crossings only 
at right angles, on neatly constructed and well-supported structures. It 
should also be required that a sufficiently large and strong wire be 
used, so as to resist the action of wind storms and sleet storms.

I think that in many instances the enforced resort to subways, espe
cially such as might be and such as have been constructed by parties 
having little acquaintance with the nature of the problems to be solved, 
such as.subway companies securing a franchise for such work, and pro
ceeding on such an economical basis that poor construction and un
skilled supervision are made to take the place of first-class work, would 
be a damage to the business of electric lighting, and would, in fact, act 
as an insuperable barrier to the undertaking of business in quarters 
which cannot be reached cheaply and easily by overhead construction. 
In many cases, subway construction requiring an outlay' which would 
far more than counterbalance any return from the business itself, would 
be necessitated.

The remarks I have made apply particularly to large cities. For 
towns of very moderate size, I cau §ee no reason why overhead wiring, 
properly looked after, properly organized and systematized, would not 
be comparatively free from objections, while the expense of construc
tion of subways would be so great as to render electric lighting or tele
phone work worse than unremunerative. The location of subscribers 
and users of telephone and electric lights are apt to change from time to 
time or from year to year, and this is particularly the case in the smaller 
towns. Oftentimes the different users are at considerable distances 
apart, and changes of location often would involve the giving up of por
tions of a subway or underground wire system, and would in this way 
lead to greater losses of capital. In the denser part of cities this objec
tion does not hold good, because of an average sufficiency of users or 
consumers in such districts.

Oftentimes, in order to make a business a success, even in cities of
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dense population, it would be necessary for an electric light company to 
secure contracts for a period of years, as in this way only could it be 
guaranteed against loss in the installation of a system of wiring, involv
ing the introduction of underground lines, which, to be placed, would 
require the digging up of the streets, etc.

I am, however, heartily in accord with any measure which does not 
deal with this case of overhead wires blindly, but takes up the question 
in a fair-minded spirit, with a clear-sighted judgment of the difficulties 
of the undertaking. A continued experience tends to confirm me in the 
opinion that the proper way to deal with the question is to first dispose 
of those wires which can be buried without detriment and without pro
hibitive cost, which action would be followed by the gradual elimination 
of others wherever it is feasible, and where the circumstances are such 
that this can be done without the destruction of business interests in
volved. A plan of reorganization of the wiring, under strict rules as 
suggested above, would, I think, suffice for the remainder of the over
head work.

When this is done, our cities would be free from the immense tangle 
of wires covering the streets and buildings, passing from point to 
point in every conceivable direction, vertically, horizontally and in 
every other way, which wires have been installed at the caprice of line
men, whose only desire has been to get through their task as quickly as 
possible, and who in fact may have been urged to work in this manner 
by their employers.

E lih u  T homson.

Mr. H a r d in g . Here is a document which has been referred to 
before ; I  will not trouble the committee by reading it. I t is a 
report made Dec. 29, 1887, by a committee of the city council, 
who visited various cities ; and, from their investigations, they 
conclude : —

That all surface wires should be removed and operated underground ; 
and, judging from what has been seen in New York and Philadelphia, 
and the information obtained in Brooklyn and Washington, electric 
wires can be worked successfully in underground conduits, the only 
question being as to the kind of system to adopt.

That is the whole general conclusion. I will put it in, inas
much as they had the benefit of what they saw, and the committee 
may thereby get some light on what they have not seen them
selves.

I  also desire to put in evidence a paper which recently came to 
my attention. It is the report of another committee, which has 
been over this same ground, and makes its report Jan. 2, 1889. 
I t  is an extremely interesting report. I would like to read it all, 
but I will not take the time of the committee to do it. I hope 
they will look it over, though, themselves. The committee was
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composed of Aldermen N. G. Smith, Samuel Kelley and Charles 
H. Allen ; Mr. Allen being president of two hanks, and Mr. Smith 
the president of a large corporation. Mr. Allen has served in 
both branches of the Legislature, and I presume is well known to 
the members of the committee. They make this exhaustive report, 
in which they speak of the dangers of the overhead wires ; and 
they say they were told when they had a hearing here in Boston 
that there were the same difficulties in operating underground cir
cuits that you gentlemen have been told here, — that the wires 
charged with a heavy current cannot go underground safely. They 
state, fu rther: —

Your committee next opened correspondence with several of the 
larger cities of the country; namely, New York, Philadelphia, Cleve
land, Chicago, Jersey City, Providence, Baltimore, Springfield, 111., 
Savannah, Dayton, Syracuse, Auburn, Buffalo, New Orleans, Indian
apolis, Denver, St. Louis, Richmond, Portland, Ore., Minneapolis, St. 
Paul, Pittsburg, Rochester. They find that many of these cities have 
taken definite action towards regulating the use of wires in the streets, 
notably, New York, Chicago, Minneapolis, New Orleans, Providence 
and Buffalo. Most of the last-named cities have adopted the under
ground system to a greater or less extent; and in New Orleans a sys
tem of tall towers has been established, whereby the lowest wires are 
carried ten feet above the buildings. In the city of Berlin all the elec
tric light wires are carried underground, as a measure of safety, the 
less heavily charged wires, such as telephone wires, being allowed 
overhead.

As to the statements of the electrical companies here that heavily 
charged wires cannot be successfully operated underground, the com
mittee considered them to be fully refuted by the statements made in 
the report of the New York board of commissioners of electrical 
subways, based upon the testimony of such electrical expei'ts as* A. R. 
Ledoux, Prank L. Pope, John Thomson and Thomas A. Edison, where 
they say that “ the problem of placing wires underground was rather of 
a mechanical than an electrical nature.” Thomas A. Edison, one of the 
foremost electricians of the day, asserts that “ any or all wires can be 
made to operate successfully underground, even when bunched pro
miscuously in one common iron pipe.”

And they go on to speak of what they saw in other cities. I t is 
extremely interesting, but, as I  say, rather long. It will be 
enough for me to read the concluding paragraph.

From the information obtained, — both from correspondence 
and by their inspection in other cities personally, —

— the committee are of the opinion that there is no .difficulty in placing 
all heavily charged wires underground that are now in use in our city, 
and the only serious question in this regard is that of expense. The



A PPEND IX 341

wires as at present located are undoubtedly very dangerous to the 
public, and especially so to firemen in the discharge of their duties at 
fires; and fatal accidents occur frequently every year from contact with 
these exposed wires, and will continue so long as the overhead system 
is allowed to exist.

And then the committee recommend that action be taken to put 
them underground.

Mr. ------. Mr. Harding, may I  ask a question?
Mr. H a r d i n g . Certainly.
M r .------. Is that the committee that reported that conduit

bill of last year?
Mr. H a r d i n g . N o ; this is a new committee, that makes its 

report in January of this year. I t is reported in the very last 
minutes of the board of aldermen of last year.

M r. L ea r y . D oes th a t  com m ittee  m ake any  recom m endation?
Mr. H a r d i n g . [Reading.]

The committee, therefore, respectfully recommend that immediate 
steps be taken by the board of aldermen to require that all heavily 
charged wires be placed underground, and that application be made to 
the General Court for the necessary authority.

I  had forgotten that portion of it.
Mr. B o t t o m . [In the chair.] Do you offer the whole report, 

or only the portions you have read?
Mr. H a r d i n g . I think the whole report, Mr. Chairman, be

cause it is extremely interesting, and full of meat. I do not 
want to take the time to read it, but I would like to have the 
committee consider it.

[The following is the report quoted by Mr. Harding.]
City  of B oston, in  Board of Ald erm en , 

Jan. 2, 1889.

The special committee of the board of aldermen, appointed to inquire 
into and report what action can be taken to protect the lives of firemen 
and property from the danger of overhead electric wires, respectfully 
report that they have given the subject careful and thorough exami
nation, seeking information irom every source open to them, and inviting 
to their meetings electrical experts of all the companies using wires in 
our city, as well as public and city officials, who, from their experience, 
are presumed to be able to give advice in the matter. Your committee 
recognized at once the gravity of the situation, and fully appreciate the 
great inconvenience and peril to which the firemen and others of our 
citizens are exposed, on account of the primitive and clumsy manner by 
which all kinds of electric wires are now run through and over the 
public streets. The wires are strung upon all kinds and sizes of poles, 
and the house-tops also, crossing streets in all directions, hap-hazard, and
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are not only a nuisance but an injury to the streets, and, running as they 
do so near to the buildings, tend greatly to impede the firemen in their 
efforts for the extinguishment of fires. Moreover, it appears that all 
kinds of electric wires, telegraph, telephone, power and electric light 
wires, are strung promiscuously on the same poles, so mixed that only 
an expert can identify the different kinds; and some of them are 
charged three times as heavily with electricity, as has been proved by 
recent experiments in New York, to be sufficient to kill a horse weighing 
one thousand two hundred and eighty pounds in less than five seconds, 
and presumably a man.

Having these facts before them, your committee determined to pro
cure all the information possible upon the subject, and to seek it from 
every available source. They commenced their work by advertising in 
the daily’ papers a public hearing. The hearing took place, but the 
public were not represented there in large numbers, probably because 
they expected the board of aldermen to look after their interests. The 
electrical companies of the city, however, were present in force. They 
had no information to impart, but stated that they were there to look 
after their own interests, apparently caring more for the prosperity of 
the companies they represented than for the safety of the firemen and 
the public at large. This seems to be the experience of all who have 
had- to deal with the subject of regulating electric wires The New 
York board of commissioners of electrical subways were unable to 
obtain any information or any plans from the electrical companies for 
the regulation of their wires, or relief from the nuisance and dangers 
resulting therefrom in the streets of New York.

The following facts were brought out at the public hearing before the 
committee, namely: —

1. That the electric light and power wires hanging over our heads 
were very heavily charged with electricity (two thousand volts or more, 
seven hundred volts being considered sufficient for the purposes of pub
lic execution in New York), and were not properly insulated, if at a ll; 
and that contact with them would be very dangerous, to say the least.

2. That, in the opinion of the representatives of the electrical com
panies, electric light wires could not be successfully operated under
ground, and they knew of no place where the experiment had been tried.

3. ' That these representatives had no suggestions to make in regard 
to securing protection to our firemen, and apparently desired only to be 
let alone, and allowed to run their wires whenever and wherever they 
pleased.

The superintendent of fire alarms had no suggestions to make, other 
than to recommend the appointment of an inspector.

Your committee next opened correspondence with several of the 
larger cities of the country; namely, New York, Philadelphia, Cleve
land, Chicago, Jersey City, Providence, Baltimore, Springfield, 111., 
Savannah, Dayton, Syracuse, Albany, Buffalo, New Orleans, Indianap
olis, Denver, St. Louis, Richmond, Portland, Ore., Minneapolis, St. 
Paul, Pittsburg, Rochester. They find that many of these cities have 
taken definite action towards regulating the use of wires in the streets,
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notably, New York, Chicago, Minneapolis, New Orleans, Providence and 
Buffalo. Most of these last-named cities have adopted the underground 
system to a greater or less extent, and in New Orleans a system of tall 
towers has been established whereby the lowest wires are carried ten 
feet above the buildings. In the . city of Berlin all the electric light 
wires are carried underground, as a measure of safety, the less heavily 
charged wires, such as telephone wires, being allowed overhead.

As to the statements of the electrical companies here, that heavily 
charged wires cannot be successfully operated underground, the com
mittee considered them to be fully refuted by the statements made in 
the report of the New York board of commissioners of electrical sub
ways, based upon the testimony of such electrical experts as A. R. 
Ledoux, Frank L. Pope, John Thomson and Thomas A. Edison, where 
they say that “ the problem of placing wires underground was rather of 
a mechanical than of an electrical nature.” Thomas A. Edison, one of 
the foremost electricians of the day, asserts that “ any or all wires can 
be made to operate successfully underground, even when bunched pro
miscuously in one common iron pipe.” The committee also refer to 
the testimony of their own observation, which is respectfully presented 
herewith.

After having secured such information as was readily obtainable in 
this city, your committee, under authority of an order of the board of 
aldermen, passed Nov. 13, 1888, which allowed them to visit New York 
and other cities, determined to visit the city of Chicago only, as the com
mittee’s time was limited, and that city appeared to offer the most 
important and valuable information.

It has been in a general way and at all times within the knowledge of 
the committee denied by the electric light and power companies, using 
heavily charged wires in this city, that these wires could be successfully 
carried underground. ’They have also denied that it ever had been done, 
and ridiculed the statement coming from Chicago, that underground 
service had passed the experimental stage there, and had become an 
acknowledged success. The contradictory nature of the statements 
emanating from our city and the city of Chicago respectively, determined 
your committee on the importance of visiting the latter city, and seeing 
for themselves.

They accordingly visited the city of Chicago, and were there afforded 
every opportunity of examining the systems in use ; and in their investi
gations they were assisted by J. P. Barrett, electrical superintendent of 
Chicago, and also by Messrs. Phillips and Wilson, the president and 
superintendent of the Chicago Telephone Company, to whom the com
mittee are indebted for many courtesies and much valuable information.

After having the city telegraph and electrical system very fully ex
plained to them by Superintendent Barrett at his office, the committee 
were escorted by him to the basement of the city hall, and saw there the 
city wires as they enter the building from the conduit and open arch, 
two and one-half feet in diameter, containing the police, lire alarm, tele
phone and electric light wires, laid within six inches of each other, 
carefully insulated, and enclosed within a lead pipe or cover. The



3 4 4 A PPEN D IX .

committee observed that, relatively, less than one-quarter of the number 
of battery ceils made use of by our fire-alarm system alone are found to 
be sufficient for the whole Chicago system, both Are alarm and police; 
although the superintendent stated that before the wires were placed 
underground he had not sufficient room in the basement of the city hall 
for his battery cells. The committee next examined the conduits in the 
streets, and saw there the telephone wires, the city fire alarm, police 
and electric wires all together, and in close proximity to each other. 
At the street corners, where the police signal boxes are located, the 
committee saw the police and fire-alarm boxes and an electric light all 
attached to the same pole, the wires all entering the police box (a Game- 
well) from the conduit, and passing up through it close together, the 
electric light being placed on top of the pole. The superintendent 
stated that the electric light wire was charged at least two thousand 
volts, and that even at night, when the lights were burning, the other 
systems, even the telephone, worked satisfactorily and well. He declared 
that he would not think of using overhead wires where it was possible 
to get them underground; that outside the city limits he was compelled 
to use poles, but intended to substitute the underground system as soon 
as possible, as it was much the better service. He stated that the under
ground system was the most satisfactory, because it required perfect 
insulation of the wires; and, when that was done, leakage was prevented 
in a great measure and the service was improved in consequence, and 
the danger from heavily charged wires was reduced to a minimum. 
He further stated that but few poles were in use in the business part of 
the city, that all the electric light wires were underground, and it was 
impossible to come in contact with them except at the burning end 
within the lamp.

The president of the Chicago Telephone Company waited upon the 
committee, and tendered them any assistance in his power; and, on vis
iting the office of the company, he introduced them to Mr. Wilson, the 
superintendent, an expert electrician, from whom the committee received 
kind attention and valuable information. Mr. Wilson corroborated the 
statements of Mr. Barrett, that all the wires were working together in 
certain conduits, but that he should prefer to keep their telephone wires 
in separate conduits, for several reasons. He stated that he worked their 
wires up to their full capacity, and complained of retardation and some 
inconvenience from heavily charged wires in the tunnel, where they are 
placed on shelves in wooden boxes, and stated that the boxes occasion
ally took fire and were burned. This is to be accounted for from the 
fact that they do not insulate their wires as carefully as those under
ground. As the committee were not required to report on the possibility 
of differently charged wires working together in the same conduit, they 
did not give this matter special attention, but confined their examina
tion to electric light wires.

From the information obtained at Chicago, it appears that there are 
one thousand three hundred electric lights in the city, and not a single 
electric wire is run above the surface. Their main object in placing 
their wires underground was for the better protection of life and prop-
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erty. Tlie fire marshal of Chicago, D. J. Swenie, in referring to the 
underground system, in his annual report for the year 1887, states that 
he is “ heartily in favor of extending this system, believing it to be 
required in perfecting the municipal telegraph system ; ” and, as to the 
working of the system, he says : “ An increase in both the number and 
size of the plants, despite the objections which have been urged to the 
underground and other controlling ordinances, show a healthy and satis
factory growth; while the almost utter absence of danger to property 
or hindrance to the fire department, — results of placing these wires 
underground, — should be a source of gratification to the city government.”

From the information obtained, the committee are of the opinion that 
there is no difficulty in placing all heavily charged wires underground 
that are now in use in our city, and the only serious question in this 
regard is that of expense. The wires as at present located are un
doubtedly very dangerous to the public, and especially so to firemen in 
the discharge of their duties at fires, and fatal accidents occur frequently 
every year from contact with these exposed wires, and will continue so 
long as the overhead system is allowed to exist.

The committee therefore respectfully recommend that immediate 
steps be taken by the board of aldermen to require that all heavily 
charged wires be placed underground, and that application be made to 
the General Court for the necessary authority.

N. G. S m it h , 
S a m u e l  K e l l e y , 
C h a s . II. A l l e n .

In this connection I  have another document from our city files. 
I t  is a letter from the city underwriters : —

B oston Board of F ir e  U n d er w riter s ,
N o. 70 K ilby  Str eet , R oom 62, Boston, Oct. 13, 1888.

To His Honor the Mayor and the Honorable City Council of the City of 
Boston.

G e n t l e m e n : — The undersigned, representing the Boston board of 
fire underwriters, respectfully petition your honorable body to take into 
consideration the advisability of creating the office of inspector of 
electric wires. While at the present time the board, which the under
signed represent, undertake an inspection and supervision of electric 
light wires for the purpose or preventing loss to life and property by 
unsafe methods of running these wires, it is beyond their power in any 
way to regulate the running of telegraph, telephone and other wires 
through the streets or over the tops of buildings. In the absence of all 
inspection and regulation, these wires are run in such manner as best 
suits those who put them up. They are frequently brought into 
dangerous proximity with electric light wires, and at other times are 
run in such a manner as to greatly interfere witli the work of firemen 
endeavoring to extinguish a fire. In the opinion of your petitioners, 
e-reat gain would result to the citizens of Boston if the running of 
electric wires of all kinds could lie placed under strict official super-
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vision, compelling the various electric companies to give notice in 
advance of their intention of running wires, and making it necessary 
that they should obtain the approval of the official inspector of the 
route selected before they could proceed with their work. In this way 
many of the dangers which are now from time to time encountered 
might be obviated.

We would, furthermore, suggest that a license fee might be charged 
the various electric companies, which would be amply sufficient to 
defray the cost of thorough inspection.

Trusting that your honorable body will take this public matter into 
favorable consideration, your petitioners subscribe themselves,

J . E dw a rd  H ollis, President,
Osborne H o w es , J r . ,  Secretary,

Boston Board of Fire Underwriters.

That is a petition sent in with a recommendation from his 
Honor the mayor, that it be acted upon favorably.

M r. M orison . I s th a t  th is  y e a r?
Mr. H a r d in g . That was dated Oct. 13, 1888. The Hon. Hugh 

O’Brien says : —
City  of B oston, E xecutive D epartm ent , 

Oct. In, 1888.
To the Honorable the City Council.

Gentlem en  : — I  submit herewith a communication from the Boston 
board of lire underwriters, in relation to overhead wires. I have long 
felt that an inspector of overhead wires was a necessity, and will be a 
necessity until some practical system of placing all wires underground 
is ascertained. I therefore heartily endorse such an appointment, and 
believe that such an official should be attached to the fire department. 
This department relies on overhead wires for the efficient performance 
of their work, and these wires should be protected. The firemen should 
also be protected in the performance of their duties from the dangers of 
overhead wires.

The irregular way in which most wires are put up should be remedied, 
all wires not used should be removed, and all overhead wires should be 
under the charge and direction of an inspector, whose duty it would be 
to see that they were so placed as not to endanger life or property. I 
am satisfied this can be done, and hope that the city council will give it 
favorable consideration. Respectfully submitted.

H ug h  O’Br ie n , Mayor.

Mr. M o rison . I  would like to ask you what, in your opinion, 
is the legislation neeessary, if any, to enable the board of aider- 
men, supposing they were so disposed, to order these wires 
underground? They speak in their message there —

Mr. H a r d in g . I  am going to come to that, Mr. Chairman, in 
just a single minute. I  think that a little authority is necessary,
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and I do not ask the committee to take my word for i t ; but I 
refer them to as good an authority as William G. Russell. At the 
time this conduit matter was before the city government of last 
year, and also before the committee on Mercantile Affairs last 
year,—-I mean a very different conduit scheme, but one which 
looked to placing wires underground, which I  may say our asso
ciation opposed, because we did not think it was the right way of 
doing i t ,— an opinion was submitted by Mr. Russell, with refer
ence to the authority of the city to grant to any construction com
pany the right to build conduits to be used by other people. It 
was thought that the authority the city exercised was limited to 
the right to grant to companies operating electric wires themselves 
the right to bury those wires in the ground, but not to confer upon 
any outside company which did not operate the wires the privilege 
of making a conduit to receive the wires of other companies. This 
is the portion of his opinion which bears on your question : —

I find no legislative or other authority by which the city has the 
power to grant, or any person or corporation has the power to acquire, 
the right to lay conduits through or under the streets of the city of Bos
ton, for the purpose of receiving telegraphic, telephonic and electric 
light wires, except so far as such right may be incidental to the right to 
lay such wires under the various acts authorizing the same.

By section 47, chapter 27, of the Public Statutes, “ The selectmen may 
establish regulations for the erection and maintenance of all telegraphic 
and telephonic lines within their respective towns, including all lines 
owned and used by said towns, and may permit the same to be laid 
under any public way or square.” And, by chapter 28, section 4, “ Regu
lations established by a city under the provisions of section 47 of chapter 
27 shall be made by ordinance.”

Then follows this paragraph, Mr. Morison :—-
The permission to lay telegraphic and telephonic lines under public 

ways or squares, is, in my opinion, in itself as much one of the reason
able regulations which are to be established by selectmen in towns, and 
by ordinance in cities, as any other matters regarding the erection and 
maintenance of such wires ; and the proposed order —

— that is, the order then before the aldermen —
_not only grants the right to lay conduits under the streets of the city,
but undertakes distinctly to establish regulations for their erection and 
maintenance. I am of opinion that this can only be done by ordinance, 
and not by order of the aldermen.

That is my view of the law. I  think I am safe in taking shelter 
under Mr. Russell’s opinion ; and I at that time argued to the



3 4 8 A PPEN D IX .

aldermen that the order before them was ultra vires; that, if the 
city had authority at all to grant the right asked for, it must be 
done by ordinance. But I think, further, as Mr. Russell says 
there, that the city itself, whether by ordinance or by order of the 
board of aldermen, has not the power to grant the right to an out
side company to build a conduit to receive the wires of other 
companies. Therefore, it cotoes down to this, Mr. Morison : If we 
are to have any system of conduits which shall be anything differ
ent from a conduit built by each company for its own wires, — 
twenty-five different conduits in the streets in Boston, if all the 
wires are to go under, — if we are going to have anything but that, 
we must have some legislative action and some authority conferred 
by this committee.

Mr. M orison. Then, as I  understand it, the only legislative 
action necessary is to enable the board of aldermen to grant to 
private parties under certain regulations power to build a conduit; 
but, if the board of aldermen to-day chose to order the wires under
ground, or to build a conduit to-day and to order the wires to go 
into it, there is sufficient legislative authority for that, isn’t there?

Mr. H a r d in g . I  understand there is. The only question is, 
whether you will take the authority which now exists iu the board 
of aldermen away from the board of aldermen, and put it in a 
commission, or whether you will leave it with the aldermen.

Mr. M o rison . There is the further qualification; that the 
board of aldermen have not the power to grant to any person the 
right to lay conduits for other parties to run wires through.

Mr. H a r d in g . Oh, yes ; with that qualification. I have two 
copies of this report, which I  will submit to the committee. The 
opinion which I  have just read is found on page 128 of this 
document.

I will also call the attention of the committee, as long as this 
document has been presented, to the testimony given by Mr. 
McNary, who I  think is at present a member of the House, before 
the committee of the board of aldermen last year, when last year’s 
conduit matter was before them, in which he goes at some length 
into this question of underground conduits in other cities. He was 
a member of the committee that made the report which I have just 
submitted in the year 1887, and he testified at some length as to 
his own knowledge with reference to what had been done in other 
cities, and the account is very interesting. I  looked it over 
yesterday, and I  thought it might be interesting to some members 
of the committee to have it before them. I  will not read it, but 
will just call attention to the fact that it is on page 76 of this 
document which I  have just put in, which is the report of the com-



A PPEN D IX . 349

mittee of the whole board of aldermen on the petition of Mr. Cobb 
and his associates last year.

A single word, Mr. Chairman, now, from the president of the 
Boston Electric Light Company, bearing upon one factor in this 
matter. I t  is an extract from his interview published in tlie 
“ Boston Sunday Globe ” of Nov. 25, 1888. I put it in for the pur
pose of showing, as I  propose to argue by and by, that there is a 
reason for putting wires underground, if they can go there, which 
operates in Boston and does not operate in other cities, because of 
the greater expense of maintaining the overhead system here in 
Boston than in other cities. Mr. Gilbert, who knows whereof he 
speaks, — the president of the company which brother Burdett 
represents here, — used this language : —

In Boston, as in no other city, the running of wires is confined to 
house-tops, save in a few back streets, while in other cities pole rights 
are granted through the streets. The former method is by far the most 
expensive, first in establishing and afterwards in maintaining, it requir
ing some twenty men to do the work in certain sections of Boston, which, 
in other cities, two men would do, where pole rights exist. The care of 
the roofs of such buildings as are occupied, repairs, etc., enters largely 
into the cost of producing lights greatly in excess of other cities.

Now I have but one more piece of testimony, I believe, to 
trouble the committee with, and that is a reference to the opinions 
of certain experts which are annexed to the second report of the 
board of electrical control of New York. I wrote to the secretary 
of the board for copies of the report, and he was good enough to 
send me a dozen. I  will present those to the committee, with 
their permission, and I  have had marked in red ink the passages 
which I desire to read, or which I desire to have them read, in the 
appendix at the end of this report. They are the opinions of 
certain well-known electrical experts on this vexed question, and 
I desire to read briefly from several of them.

The first affidavit is from Prof. John P. Barrett of Chicago, and 
will be found on page 29 of the report, appendix A. Mr. Barrett’s 
affidavit is very interesting; but, as I have read a letter from him, 
I will only read short passages. Page 30 : —

We find no trouble in getting from manufacturers of underground 
cables a guarantee of the conductivity, static capacity, insulation resist
ance and durability of such cables for periods of three years. Such 
guarantees have been frequently offered to me, as the representative of 
the city of Chicago. . . .

No difficulty has been experienced in devising a practical system of 
distribution in Chicago, and I cannot understand how there can be any
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trouble in that respect anywhere, whether for arc lighting or other pur
poses. . . .

It is a common thing in Chicago to put from forty to seventy odd 
lamps on a circuit of from eighteen hundred to twenty-four hundred 
volts of intensity. . . .

All the wires in the business part of Chicago are underground, and 
working much more satisfactorily than they ever worked overhead. . . .

Wires of low and high tension currents have been put into the same 
conduits in several instances in Chicago, and they have and are working 
to-day perfectly satisfactorily. . . .

There has been no trouble in this city in operating wires underground 
successfully; in fact, it has been easier to operate them underground 
than overhead in every respect.

On page 32, J . Elliott Smith, superintendent of telegraphs of 
the New York lire department, says : —

The fire department of the city of New York was among the first to 
place wires in the subways prepared under the direction of the board of 
electrical control, and has now upwards of fifteen miles of working 
wires within said subways. The wires so buried have worked success
fully and without interruption, answering all the purposes of deponent’s 
department; and deponent verily believes that the system underground 
has worked and will continue to work with less interruption than its 
system previously operated overhead.

Mr. Sunny is a man who has frequently been quoted before the 
committee, and the next affidavit is his. He is president, as you 
will see, of the Chicago Arc Light and Power Company ; and nat
urally, from the temper of the arc light gentlemen here, he would 
not be any too favorably disposed towards the underground system, 
I should suppose ; but he says : —

lily experience of nine or ten months in handling high-tension electric 
light currents through underground conductors would indicate that it is 
possible to furnish electric light service by this method, both from a 
commercial and a scientific stand-point.

Looking at the question from a commercial stand-point, we are very 
materially aided in Chicago in furnishing electric light service through 
underground conductors, by having free access to, and the free use of, 
the hollow sidewalks.

On page 34 he says : —

We know of no reason now why the cables that we are using should 
not continue to give a satisfactory service for an indefinite period. There 
is nothing to show that the cables have deteriorated since they were put 
in position, and we confidently expect that we are not going to have any 
more trouble with them. . . .
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The conduits in Chicago not only carry arc light wires, but are carry
ing the wires of the fire-alarm telegraph, those of the telegraph com
panies, and are also carrying a considerable mileage of cables used by 
the Chicago Telephone Company.

I  have marked on page 36 one sentence from the affidavit of 
Clarence A. Perkins, the engineer of the New England Telephone 
Company, who was before you as a witness, in which, after 
describing the underground system of his company, he says : —

The underground cables have been in use in these ducts for periods 
varying from a few months to nearly six years, and are apparently free 
from any trouble caused by any abrasion, compression or other injury.

That is merely as to the life of the cables. Mr. William R. 
Patterson is an expert of ten years’ standing; and he says, on 
page 40 : —•

The service given by means of underground wires in the city of 
Chicago is entirely satisfactory.

Mr. George A. Hamilton has been engaged in the electrical 
service and in the study of electricity since 1860. He says, on 
page 4 1 :—

As to the cables to be laid in such conduit, the paramount difficulty is 
in the insulation of currents for arc lighting. In my opinion, this diffi
culty has been practically overcome. A cable carrying currents of 
between eighteen hundred and twenty-four hundred volts of electric 
motive force or “ intensity ” of standard manufacture, encased in an 
alloy of lead and tin, in my opinion, can and will withstand all the 
attacks from gases or moisture, or both, which are likely to be found to 
exist in the city of New York in a suitably constructed conduit.

The next affidavit is that of Mr. William Maver, Jr. He has 
made a study of this subject for upwards of fifteen years, both in 
this country and in Europe ; and, on page 43, he says : —

Deponent is of opinion that a conductor carrying a current of from 
eighteen hundred to twenty-four hundred volts potential, properly in
sulated, and protected by properly prepared lead covering, will success
fully withstand all actions of gases and moisture.

Mr. Leonard F. Beckwith, who-was educated in Paris, and has 
had experience in other large cities, gives a very long affidavit, 
from which I will only call your attention to brief extracts. On 
page 46 he says : —

The solution of the electrical question of underground working is one 
that relates to the manufacture of suitably insulated cables, and belongs
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properly to the electrical companies. Experience in Chicago and else
where shows that this condition has been successfully fulfilled.

On page 49 he says he differs from the statements made in 
certain other affidavits, and says : —

The statement . . . that “ no effective underground conduit for carry
ing wires for supplying electric light has yet been devised,” is absolutely 
incorrect, in view of the evidence herein given of the efficiency of con
duits in use in Chicago, Philadelphia and elsewhere.

On page 55 he gives the general results of his investigations in 
Chicago ; but, as they are quite long, I will not read them. They 
are all to the effect that the conduits are feasible. Mr. W. H. 
Johnstone, who is a practical electrical expert, and has been 
engaged in electric lighting for over five years in Philadelphia and 
elsewhere, says, on page 57 : —

The question, therefore, of comparative cost between the operation of 
electric light service underground and one overhead, is entirely in favor 
of the underground service; as the constant necessity of renewing con
ductors in aerial service, due to atmospheric influences upon the covering 
of the wires, and the constant strain to which they are subjected, due to 
wind, storm, sleet, snow and ice, show that from a strictly commercial 
stand-point it is infinitely desirable to operate them underground.

The cost of an underground conductor, originally, is considerably 
greater than that of a common painted conductor used overhead; but 
with the first cost ends all expenses, and the saving in a short period 
justifies the change.

Then, on page 58, he gives his experience : —

I have found that the solution of the success of operating such high 
currents underground for lighting purposes is absolutely superior to any 
known system of aerial wires, if proper regard is paid to the terminals 
and splices throughout any particular circuit, so as to equalize all breaks 
in the continuity of the line.

I think, Mr. Chairman, that that is all that I  desire to offer to 
the committee.

The Chairman (Senator Crosby) .  1 would like to inquire if 
there are any other persons who desire to offer any evidence to the 
committee. If not, the committee will consider the hearing 
closed, so far as the introduction of testimony is concerned, and 
will hear the argument for the remonstrants.
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Closing A rgument of H on. P. A. Collins for the 
Remonstrants.

Mr. Chairman and G entlemen : — Three orders have been 
referred to this committee for consideration; but the hearing has 
proceeded, and has been protracted, mainly if not solely upon a 
petition which appeared to be presented with the authority of the 
name of the Citizens’ Association of Boston. And the committee 
will pardon me if at the outset I ask them to give exactly due 
weight and no more to that petition.

I  find, by the report of the Citizens’ Association, that it is com
posed, or was, on the first day of March last, of just two hundred 
and seventy-two citizens of Boston — which I suppose has a popu
lation of about four hundred and fifty thousand. The members 
are among the most respectable, influential and public-spirited of 
the citizens of the good old city ; but they number just two hun
dred and seventy-two. The constitution of that body declares its 
purposes in the second article. I see Mr. Morison smile ; I be
lieve he is a member of the association. [Laughter.] [Reading.]

The purpose of the association shall be to promote an honest, efficient 
and economical administration of municipal and county affairs, by induc
ing the citizens and tax payers to take a more active and intelligent 
interest in such affairs; by furnishing an accurate and non-partisan 
account of the manner in which the city is governed, and of the conduct 
of the public servants; by encouraging faithful and exposing unfaithful 
performance of official duties; and by advocating legislation necessary 
or proper for securing its purpose, —

— meaning, of course, its declared purpose.
Now, if this petition were signed by every member of that asso

ciation, acting with all their personal knowledge and deliberating 
as an association, it would be still outside the scope of its declared 
reason for existence, and would represent just two hundred and 
seventy-two individual opinions, at most. But it is not only not 
signed, the committee will remember, by the association, but does 
not even purport to be signed by its authority. At first blush it 
might seem that there was some authority for this application ; 
but it does not appear that there was any meeting of the Citizens’ 
Association called for the purpose of considering this subject, or, 
if met for any purpose, any consideration of this matter. I t does 
not appear that there was any meeting of even a committee, and 
the petition itself does not purport to be signed by any authority 
on earth. [Reading petition.]
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The undersigned petitioners, citizens of Boston, respectfully repre
sent that they are the president and secretary of the Citizens’ Associa
tion of Boston, and have been instructed to petition your honorable 
body,—

__by whom instructed they fail to sa y ; there is nothing in evi
dence to show that they were either instructed or authorized by 
any human being except themselves —

__in behalf of said association, for the enactment of a law providing for
the establishment of boards of commissioners of electrical subways in 
cities of the Commonwealth, f o r  the pu rp o se o f  converting the overhead 
system  o f  electrical w ires to an  underground system .

Mark the declared object.
I t  is signed by Francis A. Osborn, President, and Herbert L. 

Harding, Secretary.
Now, unless in some way the authority under which those 

gentlemen act has been disclosed to the committee, we must 
assume that the two hundred and seventy-two respectable mem
bers of the Citizens’ Association are reduced in number to two, 
that come clamoring for this legislation. And, assuming that the 
president signed the petition in a perfunctory way,— as a matter 
of course,— we may fairly offset the one present by my friend 
the counsel for the Edison company, Mr. Gooch, who is also a 
respectable and responsible, if not so influential, member of the 
same august body, — the Citizens’ Association of Boston. [Laugh
ter.]

In  the opening argument which my brother Harding made, he 
declares what he is here for. He says : —

The Citizens’ Association of Boston is an association which was 
organized to assist, so far as it may be able to do so, in securing an 
efficient, honest and economical management of city affairs.

Does he consider the making of a subway, in the present state 
of the electrical art, with the present knowledge that even he has 
while searching for light in all the cities of this country, an eco
nomical thing for the city of Boston, or the other cities in the 
Commonwealth, to undertake ? Again, he says : —

By our constitution it is a part of the work and plan of the associa
tion to ask for, and secure, if possible, legislation which will accom
plish the general purposes of the association; and we have therefore 
introduced the petition which the chairman has just read, for the pur
pose of initiating a movement which we hope will result in securing a 
satisfactory and efficient solution of this very difficult, intricate and sci
entific problem.
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I  fail to find anywhere in the declared scope of the association 
room to include this application to the Legislature. But, if I  did, 
it would be authority granted by a number of gentlemen to them
selves, nothing more. Yet we are not here to deal particularly 
with the Citizens’ Association, but to consider the whole subject, 
and incidentally at the outset to ascertain precisely what this peti
tion means and what force and numbers there are behind it, and to 
give the force and numbers just such weight and consideration as 
they deserve. W hat light the officers of that association here 
present have received recently, I  don’t  know ; but, from the report 
quoted from, it appears that the greater part of the work that was 
done last year — one of the most important acts performed by the 
organization — was, that it “ retained Herbert L. Harding, the 
secretary of the association, as regular counsel, and Albert C. 
Burrage, Esq., as assistant counsel, who have been aided through
out the year by a stenographer.”

I  am very glad that Herbert L. Harding is not only secretary of 
the association, but “  regular” counsel. Now, the regular counsel 
appears to have reported to the association that they opposed in 
the board of aldermen last year — and I  quote from the same 
report — exactly what this bill presented by him to the committee 
at this session proposes to have done in every city in the Common
wealth, as I  shall show the committee hereafter. Quoting from 
their rep o rt: —

The matter of laying an underground conduit for electrical wires is 
one of extreme nicety, requiring great expert knowledge and skill. 
The attempt has been made in nearly all the large cities in the country 
to place wires underground, but the attempt has met with varied suc
cess. Practical and scientific difficulties of various kinds have to be 
encountered and overcome, and your committee think that it may be 
safely stated that no one system of underground conduits has yet been 
devised which will carry, without detriment or danger, all electric wires.

Again, they state : —
Your committee deemed it necessary to oppose this bill, and 

accordingly the association was represented by its counsel at several 
hearings given by the committee, who argued against the passage of 
the bill submitted, and against any legislation which should attempt 
to confer power on any board of aldermen or city government to grant 
exclusive rights in the streets of the city.

And yet that is precisely what this bill proposes to do, as the 
committee will see presently. The first section of the bill
provides: —

In any city in the Commonwealth the city council may establish a 
board of commissioners of electrical control, which shall have and
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exercise the duties and powers hereinafter set forth, f o r  the p u rpose o f  
converting the overhead system  o f  electric w ires an d  cables in  such c ity to 
an  underground system , as soon as possib le , without impairing the 
efficiency of the service, and with due regard to the interests of the 
public.

Now, that appears on its face to be merely permissive. That 
is, in any city in the Commonwealth the city council m a y  establish 
the board. But, if the members of the committee will turn to the 
seventh section of the bill, they will see that in any city in the 
Commonwealth of fifty thousand or more inhabitants —

It shall be unlawful, after the passage of this Act, for any corpora
tion or individual to take up the pavement of the streets in any such 
city,—

— that is, “  such city ” — any city large or small — that may have 
acted upon the provisions of this Act, —•

— or in any ciiy containing according to the latest census fifty thousand 
or more inhabitants, or to excavate in any of said streets for the purpose 
of laying underground any electrical wires, conductors or conduits, 
unless a permit in writing therefor shall have been first obtained from 
a board of commissioners of electrical control appointed as hereinbefore 
described in said city.

In other words, in the five cities in the Commonwealth which 
have fifty thousand inhabitants or over, it is absolutely manda
to ry ,— a board of commissioners must be appointed, because 
this work cannot be done unless the board of commissioners give 
permission. So these cities must surrender to a board of electrical 
control, or paralysis will ensue. In  the other twenty odd cities in 
the State it is left merely permissive, to be sure. But what will 
result, what will be the practical operation in such cities, if a bill 
of this kind should be passed, the power being merely permissive ? 
In  each of these smaller cities it is provided that there may be a 
board of electrical control of three persons, one a lawyer, one a 
civil engineer and one an electrician; that their salaries shall be 
fixed by the city council; that the mayor shall appoint them ; that 
they shall appoint a clerk for five years ; and that they shall be 
paid, not by the city, but by the companies owning wires, in pro
portion to the length of their wires. Does any sane man suppose 
that such powers will not be used ? The researches of my friend 
Mr. Harding probably did not take him as far back as to discover 
that the most elaborate, perhaps the most ancient, the most suc
cessful and best occupied system of subways in this country is in 
the State of Nevada. There, a board of experts, consisting of
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an owl, a rattlesnake and a prairie dog, build, occupy and control 
each three a subway, live in amity, so far as reported, with little 
or no insulation, and never ask for legislation. I t  must be con
fessed that these are boards of “  experts.” But what kind may 
we get under this bill ? W hat kind are we certain to get in some 
of the cities ? In  the larger places you may possibly secure three 
fair men of the professions described. But what is probable in 
some others? A lawyer who has nothing to do of any conse
quence, a “  civil engineer” who cannot survey a lot of land if 
there isn’t  a straight-back fence on it, and some one out of em
ployment calling himself an electrician, will impose themselves, 
through persistent importunities, upon the little cities, receive 
salaries to be fixed by the city government, but paid by the wire 
owners, corporate and personal, and must do something in order 
to justify them existence. W hat will the result be? They will 
correspond, travel, experiment, annoy, harrass and confuse, — all 
at the expense of the sufferers. From the time the Act passes, it 
will be a menace to every mile of wire.

You would of necessity have three men as a board of electrical 
control, dominating every system of wires above and below, con
trolling all streets, to the exclusion of the board of aldermen, and, 
where there are street railways, to the exclusion of the railroad 
commissioners of the Commonwealth.

Having stated that proposition, — which needs no elaboration, 
— I  desire to add, that, without going fully into the details of this 
bill, there is one feature, perfectly unique, that ought not to elude 
attention. In  the eleventh section it is described how these com
missioners shall be paid. [Reading.]

The annual expenses of the said board, including the salaries of the 
commissioners and clerk, shall be borne by the several corporations or 
persons owning or operating electric wires and cables within the limits 
of such city, to be assessed by said board conjointly with the city treas
urer during the month of May in each year upon said corporations and 
persons, in proportion to the gross number of miles of wires and cables 
owned or operated by them upon the first day of May within the limits 
of such city.

That is a very intelligible proposition, and it probably may be 
regarded even as an intelligent one. I t  means that, in proportion 
to the length of wire or cable, the assessments shall be made, even 
without any regard to size, value, use or revenue. A mile of the cable 
owned by the Edison company, more than half an inch in diame
ter, and with enormous earning power, will pay just the same as a 
mile of telephone wire as attenuated as a small needle, with the
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smallest earning capacity, a mile of telegraph wire or a mile of 
any other innocent wire. And all are to be buried in a common 
grave, if the whim seizes the local commission ! There is neither 
equality nor justice nor intelligence in that proposition, and yet 
that is what we are asked to meet.

But Mr. Harding says, “ You may amend the bill, if you don’t 
like it.” The answer to that proposition is, if any man comes 
here asking legislation, he must come with a cause behind him, and 
with an intelligent bill, well considered, that will defy attack, and 
cover the field. This is the first time, to be sure, that we have 
been hauled before the Legislature on any proposition like th is. 
The subject is fresh, it is new, it is interesting, and my brother 
Harding of course feels deeply enamored of his pet. I t  reminds 
me of something which happened a good many years ago, which, 
now that Mr. Means is present, comes back to me. A public- 
spirited man, as intelligent and public-spirited a man as there is in 
this Commonwealth, became interested in mills which were lighted 
at that time by kerosene oil. He conceived that the safety of the 
mills, on account of the vibration of the lamps, required an oil of 
a high test, so that the ignition point would be one hundred and 
fifty degrees. He was not satisfied with using the high-test oil 
himself, but he persuaded himself that everybody else should be 
required by statute to use it also. The commercial standard as 
well as the legal standard of Massachusetts was one hundred and 
ten degrees, and most were satisfied that, as that oil had crossed 
the equator and was carried on the backs of came Is to light the 
cities of Jerusalem and Damascus, as well as making other per
ilous journeys in safety for years, as it was found perfectly safe 
for all others, Massachusetts had no right to change. Besides, it 
would double the expense of the commodity to every person 
consuming it. The matter was pursued before the committee ou 
Mercantile Affairs with great pertinacity, until finally the com
mittee said, in effect, “ You can use this oil yourself, my friend, 
but you must not try to make everybody else do precisely the same 
as you do.” Then the oil interest was taken down to Rhode 
Island for a similar purpose, with precisely the same result; but 
the novelty had 'worn off, and the statutes of the two States remain 
to the present day unchanged.

There are well-meaning, unscientific people outside, of course, 
always, who think that all things of first impression to them are 
practicable; and the Citizens’ Association, or rather the two 
officers of the Citizens’ Association, may think that this scheme is 
practicable now. The)7 stand alone, and they stand sentimentally 
only. Who happen to be upon the other side? The practical men
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who own all the lines of wire that are underground and over 
ground in this Commonwealth. The absence of the Western 
Union Telegraph Company is probably accounted for by the fact 
that they undoubtedly rest upon a decision of the United States 
supreme court, made about twelve years ago, in the case of the 
Pensacola Telegraph Company vs. Western Union Telegraph Com
pany, which I think you will find, Mr. Chairman, beginning on the 
first page of the ninety-sixth volume of the United States reports. 
The majority opinion given by the chief justice rather startled the 
members of the bar at that time, and the minority opinion, by Mr. 
Justice Field, is exceedingly strong. But, from that day to this, 
I  think that the Western Union Telegraph Company take the 
ground that, as they are chartered to communicate intelligence, 
interstate, they have an absolute right, as against a municipality 
or a State itself, to occupy any territory which is made by act of 
Congress a post road, and every street over which letters are 
carried is made a post road. Whether that is good law or not, 
whether that will stand a severer test than was given to it in the case 
mentioned, I do not know ; but that decision probably accounts for 
the attitude of the Western Union Telegraph Company. But its 
absence means anything but acquiescence in what is proposed.

The telephone company and all the other electric companies 
owning wires are here, all vigorously objecting to this plan, all 
showing the difficulties which you would encounter by undertaking 
to put the ideas of Mr. Harding into practice, and all endeavoring 
to do what is practicable themselves, as rapidly as possible. There 
are a few little companies and some individuals enumerated by my 
brother Harding, owning wires in Boston, but I do not think they 
amount to enough in the way of obstruction or otherwise to be 
regarded. One of them is the company represented by Mr. Dennis 
J . Hem, a part of whose letter my brother Harding read here this 
morning. I will read the rest of it. Mr. Hern is general man
ager of the Mutual District Messenger Company of Boston, which 
is the largest, I think, of what might be called the smaller owners 
of wire in the city of Boston. He ends his letter as follows : —

It would be impossible for us to go underground, for many reasons, 
which I can give if called upon to. I have some statistics bearing upon 
this matter at my office, which I would be glad to lend you if you desire
me f°. Yours truly,

1). .T. Hern,
General Manager.

That is addressed to Mr. Harding three days ago. I t speaks 
for his useful little company and similar owners of wires.
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Much stress has been placed upon the high character, eminent 
ability and useful work of the board of commissioners of electrical 
subways in Brooklyn. Though all this letter addressed to Mr. 
Harding will go into your record, I  desire now to call your atten
tion to two of the paragraphs omitted to be read by him. [Read
ing.]

But it is very clear to us, that, unless the city authorities heartily co
operate with such a board, or it is made in all the departments of its 
activity entirely superior to the city government, the success of its work 
may be seriously hampered or delayed, or destroyed entirely. Our own 
board was obliged to waste a year in a conflict with the aldermen, and 
its operations are still greatly embarrassed by the delay on the part of 
the city.

In other words, you set up an electrical subway commission, 
with the absolute control of all the streets and the wires above and 
under the streets in a city like Boston, and take away the power 
of the board of aldermen, and take away the power now vested in 
the railroad commissioners, so far as the street railways are con
cerned ; and then you expect to have perfect harmony with a city 
government and the railroad commissioners, the highest of whose 
functions you have usurped. This eminent authority says that 
cannot be done, safely, either in Brooklyn or elsewhere. And, 
remember, this note of warning comes in response to a request 
for needed light by brother Harding.

Then, I presume in reply to some inquiry or a request for some 
advice to guide brother Harding as to the character and probable 
effect of this bill, the same board replies, in another paragraph of 
the same letter : —

It is a serious question whether such a board as is described in your 
bill, for instance, should have the right to grant franchises. But it is 
plain to us, that, if the best system of electric distribution is to be 
secured in any city, the power that does grant franchises must act in 
harmony with the authority inspecting and controlling the work itself.

Mr. Mokison. Mr. Collins, is that the letter of the Brooklyn 
board?

Mr. Collins. That is the letter of the Brooklyn board, a part 
of which Mr. Harding read, and it is dated the 1st of April, and 
addressed to him. I  have marked those passages which 1 have 
read.

Now, if the committee will remember, the Act of the Legislature 
creating a railroad commission in this Commonwealth was passed 
only fifteen years ago. That commission has no power to enforce 
its decrees, — it is purely advisory; and yet, without any power
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beyond merely to call the attention of railroad companies in this 
Commonwealth to defects in their system, to the necessity of 
improving their road or rolling stock, or kindred things, or calling 
attention of the Legislature to needed legislation, — in those fifteen 
years no body on this continent has really exercised more moral 
power than our board of railroad commissioners. If you had a 
separate board in each of the cities in this Commonwealth, what 
kind of harmony would you have either with the State authorities, 
the municipal bodies, the railroad companies, or with any other 
companies? A single central board, without any authority to 
enforce its decrees at all, is more powerful in Massachusetts than 
any that this country, I think it is safe to say, has ever seen.

Now, it is proposed by this bill to deprive that board of rail
road commissioners of some of its most valuable powers ; it is 
proposed to deprive every board of aldermen in the Common
wealth of some of its powers ; it is proposed to subject every 
electric light company, every telephone company, every telegraph 
company, and every other company or individual owning wires, to 
the domination of three — it may be probable and is possible — 
utterly irresponsible persons. If the burden of proof had been 
on us, Mr. Chairman, to show that there was no necessity, in the 
present state of the electric art, for legislative interference at this 
time, we have fully borne it. But the burden of proof is on the 
advocates of this scheme of control, when they ask for legislation 
which will hamper us in our efforts to deal intelligently with the 
situation. If anything is to be done towards public regulation of 
the wires in the future, — if any kind of additional supervision is 
deemed useful, —• the cities and towns ought to be permitted to deal 
with the subject in their own way.

I  hinted, in a question that I asked early in the hearing, at a 
practicable and economical supervision, in case it is deemed nec
essary to interfere with the operation of these different companies 
in the control of their wires. There is a department in Boston 
called the department of inspection and survey of buildings. The 
height, strength, material and character of the work in every 
building in the city of Boston is subject to the inspection of this 
board, and no fault has ever been found with its work. Every 
elevator in the city is tested by a special inspector, who is an 
expert in his business; and specially qualified inspectors are 
employed in all branches of inspection and supervision.

If any public supervision is to be had over these different wires 
in the city of Boston in future, either by putting them underground 
when it is safe and practicable, or by changing their direction 
overhead, it may be done by an agent of that board, or it may be
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done by the fire department, as it has been suggested; though it 
should be preferred to have it done by a department entirely inde
pendent of any division of the city government having wires of 
their own.

But there has been quite sufficient argument against this crude 
bill. Every witness made an argument himself in favor of letting 
the present system alone, — letting each of these corporations and 
individuals work out the problem in their own way. The danger 
has been demonstrated, beyond any resistance, I  think, of putting 
all these wires together underground, or near together overhead. 
The telephone companies are solving the problem quietly in their 
own way, at their own expense, admirably and effectively; and, 
as for the others, they have spoken for themselves, proved their 
good faith, and frankly and' fairly shown you the difficulties and 
dangers of rash interference.

I t  was suggested the other day that the telegraph and the 
telephone could be put in the same conduit. I t  is physically pos
sible. But what then? I  call the attention of the committee to 
the fact that the telephone takes one direction and the telegraph 
takes another. They have different patrons ; they travel on differ
ent errands; they have no nature in common but the wire. The 
telegraph wires are brought in from distant points in opposite 
directions to the city, one line of wires from the north and one 
from the south travel in their conduits up to the central office. 
The telephone necessarily takes widely different directions, and it 
would not be commercially possible to put them into the same 
conduits, because they are not bound in the same direction ; and, 
as for electric light wires of all sorts, that is utterly impracticable.

The examples cited by Mr. Harding this morning, of Phila
delphia, Chicago and Washington, shed no new light, and in no 
way militate against the position we have taken here. The letter 
which was read from the chief of the bureau at Philadelphia, 
simply says that wires of different kinds are going underground, 
but each is going in its own bed and taking ■ its own direc
tion. We have no quarrel with that system. In  Chicago the 
conditions are entirely different, as you know. You could not 
build another Chicago, here, with its hollow sidewalks and ample 
space. You are told that the electric light wires have been carried 
underground at Washington, but you are not told that fewer arc 
lights exist there than in many of the small cities of New England. 
Those cases are by no means parallel to the city of Boston, — the 
large, exceptional city we are dealing with. We have narrow 
streets; we have overhead the most perfect and least danger
ous system of any in the world. We have numerous lines, all
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called for by the activity and enterprise of our own people, and we 
are solving the problem of how to do the business most efficiently 
and with the least inconvenience in our own w ay,— and that way 
it must be admitted is good. All we ask is to be let alone while we 
work out this problem of perfect electric service without public 
offence, danger or inconvenience ; and we promise to do it with all 
that the latest science and human ingenuity can give. And, until 
men devoted to its study still further progress in the knowledge 
and control of this subtile element, electricity, we laymen and 
legislators are wise to move slowly. I t  is wise to suffer a tempo
rary inconvenience, rather than make a permanent mistake.

“ Better bear the ills we have,
Than fly to others that we know not of.”

Closing A rgument op H erbert L . H arding , E sq., 
for the P etitioners.

Mr. Chairman and Gentlemen : — I desire first, sir, to con
gratulate the committee on being so near the end of this long 
journey, and I  will promise you not to defer the end longer than 
seems to be absolutely necessary. You will remember, Mr. Chair
man, that I  have taken thus far but very little of your time. I  
have introduced but little evidence, and I  endeavored to open 
the case in such a way that the committee would be spared the 
necessity of going into the long discussion that we have finally 
indulged in upon this mooted question of arc light wires under
ground. You will also remember that this bill has been criticised 
and attacked, I  may say, by all the ingenuity and skill that all the 
capital in this State, invested in overhead wires, could devise. Of 
course many things have been said which deserve an answer, but 
I  will be as brief as I  may.

First, sir, I  desire to say a single word upon a point which I  did 
not suppose I  should be compelled to touch. I  was surprised, sir, 
to hear the learned and interesting gentleman who has just taken 
his seat question my title or my position here. He says that it 
does not appear affirmatively that I  have any standing as represent
ing anybody but myself and the president of the Citizens’ Associ
ation. Well, Mr. Chairman, I  did not suppose that would be 
questioned, and I  have not put in evidence the vote under which we 
are acting ; nor has the learned gentleman offered the check which 
retained him for the telephone company. I  will only call atten
tion to the fact that our petition to the Legislature recites that 
we had been instructed to appear, This is the language : —
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To the Honorable Senate and House of Representatives, of the Common
wealth of Massachusetts, in General Court assembled.

The undersigned petitioners, citizens of Boston, respectfully represent 
that they are the president and secretary of the Citizens’ Association of 
Boston, and have been instructed to petition your honorable body, in 
behalf of the said association, for the enactment of a law, etc.

That is the fact. I shall be very happy to show my brother Collins 
the records of our two committees, and I shall be very happy to 
present the records to this committee, if they desire to see them.

Mr. Collins. D o you mean to say the association instructed 
you?

Mr. H arding. I  mean to say the body that represents the 
association by our constitution, — the executive committee, — in
structed this petition to be prepared and filed.

I  wrill say, further, since this matter has been questioned at all, 
— I  do not desire to speak of mj'self or of our association, because 
I  do not consider that it is particularly interesting to the com
mittee,— but I  will say this much, further, that last year, when a 
very different plan, a very different proposition, and a proposition 
that we considered very dangerous, was before the city council, 
we then did oppose, as has been said, the granting of improper 
and unwise conduit rights, for reasons which I trust are well known 
to the committee. The two propositions, that of last year and the 
one before you, are as different as two things can be that look 
towards the same end. That matter of last year was well known 
to General Sherwin, the president of the telephone company, 
because he was and is a member of the general committee, and 
that committee has charge of the interests of the association. 
That committee considered what position they should take in regard 
to the conduit scheme last year, and they decided to oppose it. 
Our executive committee, acting under the general committee, as 
the learned gentleman would have found if he had read a little 
further in our report, did this : They considered the progress being 
made in other parts of the country, and they reported as follows : —

It seemed to your committee that the system pursued in New York 
is the proper one for solving this difficult problem of putting wires 
underground. In New York there is a board of electrical control, of 
three members, ajipointed by .the Governor, with the mayor, ex officio, 
also a member of the board. . . .

It seemed to your committee that it was extremely unwise to grant 
the power of opening our streets, and thereby causing infinite incon
venience to the public generally, to any persons other than experts, 
who would use the power intelligently, with a view solely to the public 
welfare, and not to private and personal advantage.
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The association therefore opposed the measure before the- 
aldermen last year, and also prepared and submitted to the 
legislative committee and advocated the passage of a bill provid
ing for the establishment of boards of electrical subways in all 
the cities of the Commonwealth.

That is what we did last year. We occupied last year precisely 
the position that we occupy to-day. The bill that I  had the 
honor to submit at the opening hearing of this committee was the 
bill that we prepared last year. And I will say, for the benefit of 
my brother Collins, before he leaves the room, as I  see he pro
poses to do so, that that bill was drawn by a sub-committee of our 
executive committee, one of whom was Moses Williams, Esq., 
well known as counsel for, if not the president of, one of the 
electric light companies which brother Burdett represents to-day. 
The bill which is before you was prepared and approved by 
Moses Williams, counsel for, and I  think president or treasurer 
of, one of the electric light companies operating to-day in the city 
of Boston, — holding, at all events, contracts with the city of 
Boston to-day. The committee that prepared that bill consisted 
of Moses Williams, Louis D. Brandeis and myself.

So much, sir, for the bill that has been throughout this hearing 
characterized as my bill. I am perfectly willing to take my share 
of the credit or blame that may be attached, as the case may be, 
but I  desire to have the committee understand the facts.

Now, sir, I  am surprised that the learned gentleman found it 
necessary to strike at this bill through its proposers.

I t so happens that the learned gentleman’s associate, Mr. Bruce, 
-who last year represented the Bell Telephone Company or New 
England Telephone Company, and who closed for them, had occa
sion also last year to speak of the association, and I desire to 
trouble the committee with a very few words which I read from 
the printed report of his argument against the legislation proposed 
last year : —

Then it was that the Citizens’ Association of Boston came forward to 
express its views upon this, as being an important public question.

Brother Powers has seen fit to sneer at this bod}' of men, and before 
the board of aldermen, at least, charged that they came forward in 
obedience to a summons from the Bell Telephone Company. 1 need 
not tell you that this assertion was entirely without foundation. I have 
no interest or connection whatever with this body of men, but know that 
it is composed of many of the most public-spirited men in this city. I 
feel sure, too, that this organization was in no way premature. There 
has long been need of such an organization as this to watch over and 
protect the interests of the citizens of Boston; and when I hear any one
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sneer at the disinterested work of a body of men like these, I am led to 
believe that a sneer is the only answer which can be given to the argu
ments and position which this association has taken.

Mr. ------. Who is that from?
Mr. H a r d i n g . That is the way Mr. Bruce doubted my creden

tials last year, representing the people whom to-day Mr. Collins 
speaks fo r ; and I desire to call Mr. Collins’ careful attention to 
Mr. Bruce’s final statement. I  trust, sir, that brother Powers, 
who I may say is to-day one of the counsel for the telephone 
interests, is convinced that we were not then and are not now sub
sidized by the telephone company.

Without further discussion of matters which are not pertinent to 
this subject before the committee, I  desire now to call the attention 
of the committee to what I conceive to be the important line of 
argument to be adopted, and to the facts in this case. I do not 
think, Mr. Chairman, that this matter can be laughed out of court. 
I  certainly hope it will not be laughed out of court. We have 
heard about prairie dogs, and we have heard an interesting descrip
tion of a great many things that did not concern this committee. 
Now I  want to call the committee’s attention to what is before 
them, and I want the committee to understand that we come here 
in sober earnest. We are not fighting to protect auy rights. We 
are disinterested people, trying to do what we honestly believe to 
be for the best interests of the city of Boston. We are not trying 
to protect a dollar of vested interest; we have not a dollar of 
interest pro or core. As I said before, many of our members are 
interested in the companies, but that does not affect our action as 
an association- We desire simply that which wre believe to be for 
the interests of the city.

Now, as to this bill. I endeavored in my opening to open this 
matter fairly, and in such a way that the committee would see the 
scope of the measure we proposed, which was to regulate over
head wires, and put them underground when they could safely go 
there. I hoped that by this explanation the committee would be 
saved the necessity of going into this long hearing over the 
feasibility of putting arc wires underground to-day. I  admitted 
at once, as you will find by looking at my statement, that there 
was serious difficulty, in the present state of the science, in the 
way of placing arc light wires underground. I thought that was 
all that my electric light friends would ask me to admit. I t was 
all that the committee needed to have admitted. I t follows, 
from that admission, that the commission, if established, will 
not undertake to surmount insurmountable difficulties, and that
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Is all that the electric light people can properly ask for, it seems 
to me.

I  therefore wish to call carefully to the attention of the com
mittee once more the fact that I  have referred to several times ; to 
wit, that this bill is not entitled a bill to put all wires under
ground within twenty-four hours or twenty-four years, nor to put 
all wires underground in one conduit, nor to interfere with vested 
rights, nor to compel the telephone people to take up their con
duits and put their wires in our conduits if we get them ; it is not 
to do anything of the sort, but simply and solely, gentlemen, to 
take the powers that to-day are vested in every city council in 
Massachusetts, — powers which have not been exercised, which 
cannot be exercised, intelligently ; to take those powers away from 
the city councils, for fear that they will exercise them unwisely, if 
at all (as was done last year in the city of Boston), and to confer 
those powers upon a commission. Establish the commission as 
you w ill; make it three electricians, or three civil engineers ; leave 
out the lawyer, put in anybody you choose ; I care not how the 
commission is established, provided it is a competent one ; but 
establish a commission of some sort or an official of some sort,

■ with the power and with the capacity to exercise that power in
telligently, for the general purpose, as the bill says, of having 
some intelligent and efficient control over the management of over
head wires, and of putting the wires underground when they can 
go there. That is the purpose of the bill. That is what the lan
guage of the bill says, and that is what is the intent of the bill.

I think, therefore, that I  may fairly ask you to lay out of your 
minds entirely a large part of the evidence and a large part of the 
argument that has been from time to time presented to the com
mittee with reference to this bill, because it seems to me to be 
wide of the mark. They have set up a difficulty of their own, and 
then they have attacked that difficulty. Whether they did that 
because it was the only feasible way of criticising this bill, I will 
not say ; but, suffice it to say, they have brought up objections 
which in my judgment do not exist, and then have undertaken to 
show the committee that those objections are serious.

I think, gentlemen, that, in the outset, in my desire to be per
fectly fair, I went too far. I am not an expert, —■ at least I was 
not then ; I am beginning to feel that I am one now to a limited 
extent, because since this hearing opened I have learned a good 
deal and I think the committee have, about electric wires ; but I 
think, gentlemen, honestly and candidly, that I went too far when 
I told you the difficulty in putting arc wires underground was as 
serious as I admitted it to be. The information 1 have obtained
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from their own witnesses, and the facts which I have elicited and 
which are in the possession of the committee, have convinced me 
personally — I will not speak for anybody else — that the difficul
ties have been very much exaggerated ; that the so-called obstacles 
have been much magnified in the interest of the arc. light people 
in keeping their wires where they are, until the real facts have 
been befogged and beclouded, and we have all obtained a false 
impression.

I  suppose most of the members of the committee felt as I did, 
— that it was a practical impossibility to put arc light wires under
ground. But I propose, a little later on, to call your attention to 
the facts that are now in evidence, and I shall ask you to consider 
those facts with me, and see if I  am wrong in the conclusions I 
have come to.

Right here, let me suggest that the reason we mention conduits 
or subways at all is because every living man admits that an 
underground system is the ideal plan of the future. This is a 
remedial act; we are desirous of improving matters, and, while we 
are about it, we want to take a step in the right direction, and one 
which will be effectual for all time. Therefore we speak both 
about the improvement of the overhead system, and suggest the' 
ideal system of the future, which will consist in placing the wires 
in a conduit. We say, give these commissioners power to put the 
wires underground, because that is the place where ultimately they 
will go, and nobody will deny it.

. Now, it is very evident, from the opinion I  read of Mr. William 
G. Russell, who is a well-known authority, that, if we are to have 
any practicable conduits, we must have some legislation. I t  is 
true that the city councils all over the Commonwealth have to-day 
the power to put wires underground, and to establish reasonable 
regulations for their maintenance underground ; but they have not 
power, as Mr. Russell says, to authorize the construction of a 
general conduit, or one or more general conduits, for the reasons 
that he gives. Therefore, if we are to have any underground 
system other than twenty-five or fifty different conduits, each 
company laying its own, — because there are twenty-six companies 
to-day operating electric wires in the city of Boston,— if we are 
to have anything but a hopelessly confused system of conduits, 
we must have some general authority to establish a general conduit 
that can be a receptacle of all wires that can go there. That is 
why we need to have legislation, and why we need to come to this 
committee for it.

I have explained that the bill does not seek to force all wires 
underground. Let us consider what it does seek to accomplish.
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As I  have said, the city councils have the authority to-day to exer
cise control over the erection of overhead wires, and underground 
wires, for that matter, too ; but they do not undertake to exercise 
it. Every expert that has been on the stand has told you, that, 
although they suppose there is a lurking power in the hands of 
the city councils, the power has never been exercised; and that is 
the fact. The only supervision exercised over the present over
head systems of wires is not exercised by the city governments, 
but by the insurance inspectors, for the interest of their individual 
companies. So what we ask you to do is to take from the city 
governments powers that are practically dead, for obvious reasons, 
because they cannot be used, and give them to a commission that 
will use them. The average city council does not know any more 
about regulating electric wires than a dozen of our lawyers would 
know about i t ; and that is very little. I t  would, therefore, be 
unwise for them to grapple with this difficult problem, and any 
sort of result which they might work out we may be sure would 
be far from satisfactory.

Take an illustration. As I  pointed out to you, the Western 
Union Telegraph Company have desired for the last fourteen 
months to put the wires running from their central station to the 
southern depots underground, having already laid their wires 
underground to the northern depots. On the last page of this 
document (report on the conduit scheme of 1888) you will find a 
petition of the Western Union Telegraph Company to the board 
of aldermen, to that effect, dated March 16, 1888. Although the 
company have been desirous for fourteen months of putting their 
wires underground, they cannot do it because they cannot get per
mission from the board of aldermen. That is the result of the 
working of our present laws. There is a company that wants to 
put its wires underground. Its wires running to the northern 
depots are already underground, and are working well to-day, as 
I  am told by the superintendent. Now he wants to put his wires 
running south underground, and they cannot go there because the 
board of aldermen will not act on the petition. That is one thing 
that we want to remedy.

There has been a great deal said about danger. I  do not think 
I  need take the time of the committee to go over that part of the 
evidence at all. You all know, as well as I do, that there is some 
danger, — there is considerable danger ; how much,' it is a matter 
of opinion. There is also considerable inconvenience, and the 
wires hinder and delay the firemen. Mr. Fitz, the fire com
missioner, testified to that. The board of underwriters state, that, 
in their opinion, as you heard this morning, it would be very desir-
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able to have some intelligent supervision of the overhead wires, so 
as to remove the dangers and the impediments ; and of course we 
all would like to' see our streets relieved from the unsightly struc
tures that are now on every side of us. All the evidence goes to 
show that very much good would be accomplished if the wires were 
rearranged and properly hung and maintained overhead, running 
them in groups and combining them in cables, so that they could 
not fall across each other. Those would be the results which 
would be accomplished, unquestionably, if there could be the in
telligent supervision which we ask for over the overhead wires.

Furthermore, a large part of the wires that are now up could 
come down without any injury whatever to the service. That is 
admitted by all the experts that have testified, their estimates being 
that from fifteen to fifty per cent, of all the wires overhead are to
day dead wires and utterly useless, merely a source of danger, and 
of more danger than live wires, because nobody looks out for them, 
hence they are more apt to get detached from their fastenings, and 
fall across other wires and cause trouble, than live wires. There
fore, if you establish some sort of control over the wires, one-third 
of all the difficulty, roughly speaking, — perhaps more, perhaps 
less,— would be removed at one stroke by the removal of dead 
wires. Furthermore, you have already heard from experts who 
have testified that there is no practical difficulty in putting all lovr- 
tension wires underground, if the commission should think best to 
do so ; and at least nine-tenths of all wires are low tension. I  do 
not say that they will order them all underground, but the low- 
tension wires can go underground, if the commission thinks best 
to put them there. There is no practical objection to it, and there 
is no difficulty in putting them there.

M r. M orison . S u pposing  th e y  a re  o rd e red  th e re  b y  th e  aider- 
m en , —  is th e re  an y  rea so n  w hy  th e y  cou ld  n o t go now ?

Mr. H a r d in g . I  think there is no difficulty about it now. The 
only question is, how they should go. Now they have got to go 
in their own conduits ; consequently, we should have twenty-six 
different openings in the streets for twenty-six different companies, 
with all the attendant inconvenience and danger. That would be 
the result if the aldermen should undertake to do this, because the 
ordinances of the city provide that no company shall be compelled 
to put its wires in the conduit of any other company ; and, under 
the law, as I have already pointed out to you, there is no authority 
in the city to grant the right to any company to build a conduit to 
receive any other wires than its own. ' Therefore, if the board of 
aldermen attempt to put the wires underground, you will have just 
that confusion ; you will have twenty-six d i f f e r e n t  openings for the
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twenty-six different companies to lay their twenty-six conduits, 
and your streets would not be large enough to hold them.

M r. M o r iso n . W h y  w o u ld n ’t  th e  com m ission have th e  sam e 
d ifficu lty?

Mr. H a r d in g . Because they would have authority by this bill 
to put them all in the same trench. All the low-tension wires 
could go in one conduit, without any question.

M r. M o r iso n . H av e  th e  a ld erm en  pow er to  do th a t?
M r. H a r d in g . N o , th e y  h ave  no t.
M r. M o r iso n . W hy  n o t?
Mr. H a r d in g . Because, in the first place, the ordinances of 

the city provide that no company shall be compelled to put its 
wires in the conduit of another company. That could be changed ; 
but to-day that is the provision.

Mr. M o r iso n . Then, by ordinance, they could provide that a 
conduit should be built in the city of Boston by the city of Boston, 
and the wires should go in it.

Mr. H a r d in g . Oh, yes ; if the city of Boston undertakes to 
build a conduit, I  have no doubt it can be done.

Mr. M o r iso n . There is plenty of law for it.
Mr. H a r d in g . Well, that is a point that I  hastily considered 

this morning. I am not perfectly clear on it, but I  should say so. 
From what Mr. Russell says, I  should think there is a fair infer
ence that that could be done. There is no authority on the part 
of the city to authorize anybody else to build a conduit; but I 
presume the city could build one, if it chose.

Senator C rosby . Suppose, Mr. Harding, it should not be 
deemed best to put all the wires in one conduit ?

M r. H a r d in g . Y ou m ean  b y  a  com m ission, o r by  th e  a ld e rm en ?
Senator Crosby . Either way.
Mr. H a r d in g . Then the bill provides for the construction of 

as many different conduits as necessary.
Senator C rosby . The aldermen can do all that now.
Mr. H a r d in g . They can do that now, excepting that they can

not say to the telephone people, “ You must put your wires in the 
conduit of the electric light people,” and so there would be the 
practical difficulty. When you come to bunch these wires, — when 
the board of aldermen comes to say to the different companies, 
“ You must merge your interests, you must go all into one con
duit, or you must go into three conduits,” there would be no power 
to compel them to go.

Mr. M o r iso n . If the ordinance was changed, there would be 
such power.

Mr. H a r d in g . I do not think so, Mr. Morison.
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Mr. M oriso n . Oh, I  understood you to say so.
Mr. H a r d in g . No, s i r ; I  think not. That is just what Mr. 

Russell says ; that there is no authority on the part of the city to 
grant to the telephone company, we will say, the right to build a 
conduit to receive the telegraph wires ; it is only the authority to 
build a conduit for their own wires.

Mr. M o rison . I  think I  understand. The ordinances give the 
city the right to say to the companies, “ You must put your wires 
in a conduit which the city provides.”

Mr. H a r d in g . I th in k  th e y  could .
M r. M o rison . But the city could not say, “ You must go into 

some other man’s conduit.”
Mr. H a r d in g . I  think that is it. Now, as to this matter of 

removing dead wires and poles. The last report of the board of 
electrical control for the city of New York shows, that, as a result 
of the work of the board, there have been removed in the city 776 
poles and 946 miles of useless wires, in the year 1888. They 
removed more wire than brother Burdett’s company, that has 
caused so much trouble here, has in operation in Boston. The 
Brooklyn commission removed 317 poles and 784 miles of wire. 
All that in one year.

M r .------. Those were useless wires ?
Mr. H a r d in g . Useless wires, dead wires, that nobody wanted 

to have up, but which stayed up because nobody cared to remove 
them.

M r. M o rison . T h ey  w ere n o t p u t u n d e rg ro u n d .
Mr. H a r d in g . N o ; they were simply dead wires, that were of 

no use to anybody, and they were simply taken down and got out 
of the way.

Mr. L in co ln . Hasn’t the c ity  government power to have these 
dead wires taken down ?

Mr. H a r d in g . I  don’t  know about that, sir ; I  should not want 
to say that they have or that they have not, without a little con
sideration. I presume that they have, but the city has no officer 
whose duty it is to see that it is done.

Mr. G ooch . Didn’t they order them down in Boston last year, 
Mr. Harding?

Mr. H a r d in g . I  didn’t know it.
Mr. G o o ch . I  am very much under the impression that they 

passed such an Act, and the wires were taken down, a great many 
of them.

Mr. H a r d in g . We have the testimony of Mr. Killecutt, the 
electrician of the Boston underwriters, who is the man best posted 
on that subject in Boston, who thought to-day the dead wires
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amount to fifteen or twenty-five per cent, of all the wires overhead, 
and he is the man who best knows about that whole matter. He 
also says they are increasing.

Therefore I  say, gentlemen, that, leaving out of the question 
entirely this vexed problem of whether or not arc light wires can 
go underground, it seems to me we have established by the facts 
before the committee the -necessity of having some sort of control 
exercised over the wires, even if they are all to remain overhead. 
I t  may be said, in answer to that proposition, leave the city coun
cils to do it in the different cities. The answer to that is, simply, 
they don’t do it and they cannot do it properly. There are legal 
objections in the way of their doing it, and I question very much, 
if the experience of the past is to be auy criterion, whether they 
would do it intelligently and wisely, if they were left to themselves. 
But the simple fact is, they don’t do it, and the evil is growing 
worse every day.

Now, since this matter of the electric light wires, which I 
intended to avoid entirely, has been gone into at such length, 
I desire to ask your attention very briefly to what are the facts in 
the case, and leave out matters of opinion. I t  is very easy, you 
know, to flood any committee room or any court room with 
experts who will testify to any opinion on one side or the other. 
I  do not mean to say that any witness has given a dishonest 
opinion who has been produced here ; but, as brother Burdett said 
in his opening, electricians are pretty nearly cranks anyway, and 
they are very apt not to look at matters impartially. Therefore, 
I do not think you ought to attribute too much weight to either 
the affidavits that I have read, or the opinions that Mr. Burdett 
has put in ; but I ask you to look at the facts, and see how much 
the opinions based on these facts go for.

Bear in mind, too, gentlemen, that the value of an opinion 
depends almost exclusively on the character and interest of the 
witness. If the witness is an electrical expert in the employ of 
a company that has wires overhead and wants to keep them 
overhead, his opinion as to the feasibility of putting them under
ground is not worth much. I  do not mean to say that he will not 
give an honest opinion; but human nature is such that it cannot 
avoid being biased in such cases. If a man’s bread and butter is 
overhead, if his interest is overhead, his opinion will be influenced 
in that direction, and that, too, without any discredit to his 
personal honesty. There is no question about it.

But what are the facts ? There is no question that the electric 
arc light wires in Chicago and all other wires in the business part 
of the city are to-day underground, and working well; and there are
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more arc lights in Chicago than in Boston. There is no question 
that they are underground to a considerable extent in Philadel
phia, and working w ell; that the arc light wires, these wires which 
are said to be impossible to put underground, are there to-day 
working well, and have been working well for years, in the same 
conduit with telegraph and telephone wires. That is a fact that 
you cannot get behind. Mr. Brophy may say that he doesn’t 
think they can do i t ; but, if they do do it, — and the experience 
in Chicago and Washington and Philadelphia and elsewhere 
shows that it can be done, — I  don’t need to argue that the facts 
are worth more than Mr. Brophy’s opinion, or anybody’s else 
opinion.

Mr. Walker of Philadelphia, whose letter I  read this morning, is 
acknowledged to be an authority ; and he says, you will remember, 
that arc wires can be safely placed and operated underground, in 
the present state of electrical science; and he knows, for he has 
placed and operated them there.

Now, it is a significant fact, that, in the city of New York, where 
the electrical commission have been able to do so little because 
they have been in dead-lock with the mayor for the last two years, 
— and, by the way, let me suggest that the late mayor of New 
York, Mr. Hewitt, is a man for whom I have a great deal of 
respect, but we all know he is very peculiar; he takes his hobbies 
and rides them, and one of his hobbies has been to fight this com
mission ; and so far did he carry this hobby, that he did not attend 
a meeting of the commission during the last seven months of his 
term, but stood off and talked about them, and said they were 
anything but what they were, and has by his conduct completely 
disqualified himself from talking intelligently about them or their 
work. In this very city of New York, where they have had such 
trouble in making progress, the letter I have read this morning 
shows you that the United States Illuminating Company, the arc 
company that has been fighting the conduit people for the last 
three years, is to-day putting its wires into the conduit. They 
have given up their opposition, — I don’t know why; but they 
have abandoned the fight, and they are to-day burying their wires, 
and they are ready to put all their wires underground as soon as 
the subways are ready to receive them ; and that is an arc light 
company. You will also notice that Mr. Hewitt’s successor, 
Mayor Grant, is enforcing the law vigorously, and chopping down 
all the poles.

I t is furthermore a fact, that an arc light cable at Eastbourne, 
England, has been in operation, as the evidence I have shown you 
proves, for three years, with a current very much more difficult to
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operate underground than currents in this country. I t has been 
operated successfully for three years, and no trouble has been 
experienced.

These, gentlemen, are facts which cannot be explained or gotten 
around.

Now, as to the matter of opinion. The chairman, I believe, 
referred to the discussion in the Chicago electric convention, early 
in the hearing; and I  will therefore merely call his attention to 
the fact, as I  believe, that, after that report of the committee on 
the feasibility of conduits had been discussed for a long time, and 
many persons had spoken upon both sides of the question, the 
report was recommitted by vote of the convention, and the com
mittee was added to, and they were told to take more time and 
make a further report. The report was rather against the feasi
bility of conduits ; but that report was not accepted by the con
vention, but was referred back to the committee, with authority to 
take more time for investigation, and the committee was added to. 
I  should argue from that fact for what it is worth, — that the 
opinion of the experts of the country was in favor of, rather than 
against, the feasibility of conduits. I t is worth while also to bear 
in mind that the chairman of the committee presenting that report 
against conduits is the president of the arc light company in New 
York, which has been fighting that subway commission. It is Mr. 
Eugene T. Lynch, the man who has opposed steadily the conduits, 
but who to-day is putting his wires in the conduits. That is the 
man who was chairman of that committee.

Mr. B u r d ett . That is a mistake, Mr. Harding. I  don’t know 
whether it is of any consequence, or n o t; but the chairman of 
that committee is a son of that man.

Mr. H a r d in g . Oh, I  beg pardon; then I  am mistaken. I t  is 
the same name, and I did not know it was the junior. He is a 
son of the president.

Now, as bearing on the question of the expert testimony that we 
have had, just consider for a moment who have been before the 
committee. We have had the testimony of Mr. Orford, who is in 
the pay of Mr. Gilbert. He is the supei-intendent of one of Mr. 
Gilbert’s other companies, Mr. Gilbert being the president of the 
Boston Electric Light Company. We have had the letter of Mr. 
DeCamp, who is also manager of the Brush Electric Light Com
pany in Philadelphia. We have had the testimony of Mr. Burdett 
himself, and we have had the testimony of one or two other electric 
light men, aided by the testimony of the two insurance inspectors. 
But my brother Burdett was very careful not to offer any inspec
tor who knew anything about the city of Boston. He took
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Captain Brophy, whose jurisdiction is all over New England 
except the city of Boston, and who does not know anything about 
the conditions in the city of Boston. He is a very good man, and 
he knows his business, unquestionably ; but he cannot speak from 
personal knowledge as to the city of Boston, or its needs. He 
was not familiar with the system in the city of Chicago or in the 
city of Philadelphia, excepting a casual talk which he had with 
Mr. Barrett when he» was in Chicago at the late convention. He 
did not know that the conduit had wprked well in Philadelphia, 
and he did not know that the conduit had worked as well as it has 
in Chicago. Mr. Burdett also called Mr. Barton, whose duties 
are entirely outside the city of Boston ; but he did not call Mr. 
Killecutt, the inspector of the board of underwriters in Boston. 
Mr. Killecutt told jmu what he did the other day about the neces
sity of some tribunal or authority for rearranging and controlling 
the wires ; but it was left for me to call him, and he gave you very 
valuable information.

Now, consider the evidence I  have introduced. Take the sworn 
opinions attached to that New York commissioner’s last report. 
Take the testimony of Major Raymond, a totally disinterested 
person, a United States engineer, making a report to Congress in 
regard to the feasibility of underground wires in Washington. 
He says, “ There is, in my opinion, no reason why every electric 
light current in Washington should not be conducted underground 
within a year from the present time.” Take the opinion of Mr. 
Walker, chief of the electrical bureau of Philadelphia, who, 
Captain Brophy testified, is an entirely disinterested and straight
forward man, who knows his business thoroughly ; take that letter 
I read to you this morning in which he expresses his views. Take 
Mr. Barrett’s letter from Chicago ; take the letter from Brooklyn, 
which has been so much criticised, and you will see my entire 
fairness in presenting that letter. Mr. Raymond of Brooklyn 
says he does not believe the solution has been arrived at which 
will solve the underground problem entirely for Brooklyn, but 
they are going to make the attem pt; one of the electric light 
companies is going to lay wires underground this season, under the 
direction of the commission. As I  said, I have endeavored to 
get the facts, and all the facts, and submit them to the committee, 
however the facts might bear. We have no interests to protect. 
If the facts do not justify our application, we do not want the 
committee to grant it, but we believe the facts do justify it.

Consider this fact as bearing on the testimony of the electric 
light companies. All the electric arc light companies in the city 
of Boston are merged in one company, represented by brother 
Burdett.
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Mr. B uu dett . H ow about the Edison ?
Mr. H a r d i n g . I  said arc light. If that monopoly is disturbed, 

as it would be by the introduction of an underground system 
which would let in competing companies, — because these gentle
men depend for their monopoly on the fact that they are overhead, 
that they have preoccupied the air, so that no other company can 
go there, — and their vast structure falls to the ground. They 
have five hundred thousand dollars invested overhead, and that 
vast system will be lost if they are compelled to go underground. 
I t  is perfectly easy to see why they do not want to go there ; it is 
perfectly easy to see why they should bring experts by the dozen 
to show that what they allege that we propose cannot be done. 
And it is only fair for me to ask you to weigh those facts, when 
you consider the evidence that they produce before you.

I  should have said, that, in weighing the testimony which has 
been introduced, I  want to have you give such weight as you will 
to the testimony from the two committees of the city council of 
Boston, who have gone all over the country personally, and have 
obtained information from many other places than those from 
which you have heard at this hearing; and their reports unani
mously are in favor of the feasibility of putting wires underground. 
They say that all wires can and should go there, and can go there 
without any difficulty, and without undue expense. They are per
sons who, I  think, are capable of judging of this matter as well as 
any men can who are not experts; and they have reviewed the 
matter carefully, as you will see by those reports.

Now, one word as to the matter of expense. It has been urged 
that it would drive companies out of existence if the commission 
should endeavor to put wires underground, and that that would be 
a very serious injury, as of course it would be ; nobody questions 
that. But this has not been the result where wires have gone 
underground. Furthermore, it is worth while to consider this fact, 
that the expense of the overhead plant is increasing every day. 
No one questions the fact that the wires have got to go underground 
some time ; the only question is, when and how. If they are to 
go underground at all, the sooner they make the start, the better; 
the less there will be of expensive property to be interfered with 
overhead.

Furthermore, there is the additional reason for putting, wires 
underground in the city of Boston, if they can go there, that it 
costs so much more to maintain the wires overhead here than it 
does in any other city in this country. That is shown very clearly by 
what Mr. Gilbert said in the interview from which I have quoted 
in the “ Boston Globe.” They have to maintain roof rights at



3 7 8 A PPEN D IX .

very great expense here, a fact which does not hold true in any 
other city in the country. Therefore, if it is desirable to put 
wires underground in other cities, it is so much more desirable to 
put them underground in Boston, because it will tend to cheapen 
rather than enhance the cost of the service. Mr. Gilbert explains 
the fact that the electric light companies have to charge more in 
Boston than in any other city in the country, from the fact that 
they have to pay so much to maintain the roof rights. That would 
all be changed if they were obliged to go underground.

I  have said this much as to the placing of arc wires under
ground, merely to meet the proposition that has been argued so 
much on the other side, that the wires ought not to go under
ground. I  beg to call attention again to the fact that our bill 
does not say they shall go underground. W hat I  have said is to 
meet the arc people on their own ground; for they have not 
proved their case. They undertook to prove to the committee that 
their wires could not go underground. I t seems to me the evidence 
which has been presented shows that they can go underground if 
only they are put underground in the proper way ; and what that 
proper way is, can best be told by a body of experts who know what 
they are doing, rather than by every city council which attempts to 
dabble with this question for itself.

Now, coming for a moment to the commission, we are by no 
means wedded to this form of bill which we have submitted. I t  
may not be wise to have a lawyer on the commission ; it may not 
be wise to have more than one man on the commission, — that is, 
it may be best to have an officer and no commission at all. We 
thought it was desirable to have a lawyer, because it is easy to see 
that many legal complications will arise in undertaking to carry 
out this great change ; but, if it seems not best to the committee 
to have a lawyer, by all means take him off. If three electrical 
experts can better settle the question, let us have them. But all 
authorities agree that the commission, whatever may be its make-up, 
must be vested with the authority to carry out its views, and not 
be hampered by the control or attempted control of the city coun
cil. This letter from the Brooklyn commission is particularly 
interesting, on that point, because it says, as Mr. Collins pointed 
out, that the board, whatever it is, must be entirely superior to the 
city council, and not in any way subject to its control, otherwise 
it will be handicapped, and unable to carry out its purpose. I t 
was for that reason, Mr. Chairman, that we have put into the bill 
the powers which are there, and which have been so criticised. We 
foresaw, as I  think any one will see, the necessity of giving to this 
commission the power to act — which I  think is given by the bill —
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wisely and effectively. They practically do have, as you see, the 
power to grant franchises, as the Brooklyn commission say they 
think they should have, or at least the power to neutralize fran
chises which have been granted ; because, if a franchise is granted 
by the city council, it can only be exercised in the way pointed 
out by the commission; therefore, it practically has the control 
of the franchise itself. The bill thus meets the suggestions offered 
by Professor Plympton and his associate Mr. Raymond.

As I  suggested in my opening, it has been the settled policy of 
the Commonwealth to handle questions of this sort, particularly 
questions involving scientific or other nice problems, by a com
mission. We have had a commission for parks, we have had a 
commission for improved sewerage, we have had a commission for 
Stony Brook, we have had a commission for the court house, we 
have a commission for gas, we have a commission for railroads. 
Right here let me say that it is also the policy of the Common
wealth, as expressed by recent enactments, to give commissions 
supervisory control over the acts of the city government.

Mr. M orison . Isn’t this the first instance of establishing by a 
general law commissions all over the State ?

Mr. H a r d in g . It may be ; I am not familiar with that question.
Mr. M orison . We have had several commissions for special 

cities or places or things, but I  don’t recall any la', —
Mr. H a r d in g . Well, you will remember this does not create 

commissions ipso facto all over the S ta te ; it merely gives the 
cities permission to establish commissions for themselves. It is 
merely a permissive Act. As I  said before, what we are chiefly 
concerned with is for the city of Boston. I t seemed to us not 
advisable to make any more State commissions or special legisla
tion for the city of Boston. We did not want, as Mr. Collins 
expressed it, to violate the home rule of the city. Therefore, we 
did not think it best, in the phrase that has been so much used, 
to put the city under guardianship ; but we thought it best to give 
all the cities a chance to derive an equal benefit, if they desire, 
from the establishment of these commissions.

But, as I  say, it is the settled policy of this Commonwealth to 
give these commissions the right to control and supervise the 
actions of the city government. Witness this fact, that the gas 
commission is given authority to revise the findings of the city 
council in the matter of every location which is either granted or 
refused to gas companies in the Commonwealth. The gas com
mission can substantially do for gas companies what this com
mission will do for electric companies, if it is established. The 
gas commission can take away at one swoop every single grant given
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by the board of aldermen, if it wants to do so ; and that is the 
statute which the Legislature passed four years ago. The same 
thing is seen with reference to the West End Railroad Company. 
The West End Railroad Company can have its location taken away, 
or granted, by the railroad commissioners. If the city council 
sees fit to grant or refuse the West End Railroad a location or a 
right, that action can be either revised, controlled or neutralized 
by the action of the railroad commissioners. Therefore, I  say 
again, that it is the settled policy of the Commonwealth to entrust 
that power and responsibility in the hands of expert men who can 
be relied upon, and we are asking for nothing novel. We can and 
must assume that this commission will be as reliable, as worthy 
of trust and confidence, as any commission that will be established 
by the city of Boston, or that has been established by the city of 
Boston. I t  is the settled policy of the Commonwealth to grant to 
such commissions broad and extensive powers; and we are asking 
for nothing in this case that has not already been granted to simi
lar commissions in similar cases before.

I  have said before, Mr. Chairman, but I want to repeat it, that 
this bill is by no means submitted as an ultimatum; that, if the 
committee think it wise to add certain qualifications or changes 
which will not affect the substance of the Act, we shall be very 
glad indeed to have them made. We trust readily and gladly in 
your judgment in this matter. All we want is, to have some 
power given to somebody, which can be and will be wisely exercised. 
The power which exists to-day in the board of aldermen has not 
been exercised at all, and, if exercised at all, will not be, because 
it cannot be, exercised wisely and properly.

I only need to point once more to last year’s attempted legisla
tion in favor of the conduit monopoly scheme, which, if it had 
passed, and it came very near passing, would have saddled upon 
the city of Boston a most futile and iniquitous scheme. I 
don’t mean to use that word as applying to any person connected 
with the scheme, but it was beyond question an iniquitous measure, 
which would have been a great injury to the city. And we want 
and we ask that you take away from the board of aldermen the 
power to do what we almost saw done last year.

Mr. Morison. I was going to ask you what you had to say to 
section 7. Mr. Collins claimed it was a mandatory section, while 
you claimed it was permissive. [Reading.]

Sect. 7. I t  shall be unlaw ful, a fte r the passage of this Act, fo r any 
corporation or individual to take up the pavem ent of the streets in any 
such city, o r in any city containing, according to the la test census, fifty 
thousand or m ore inhabitants. . . .
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He claims that that is mandatory, — that it is not like the pro
vision in section 1, which says the Act may be adopted by any 
city in the Commonwealth ; but his claim as to that section 7 was, 
that it made it necessary for every city which had more than fifty 
thousand inhabitants to have one of these boards.

Mr. H a r d i n g .  Only, Mr. Morison, in case they want to put 
their wires underground. That is all.

Mr. M oriso n . Y ou deprive them of the power of excavating 
their streets ; you intend it shall be mandatory, as he claimed ?

Mr. H a r d in g . Yes, sir. I  am willing that that whole section 
be stricken out, to line 16 on the 8th page, if the committee think 
it is not wise to insert i t ; but, as I said before, we did not want 
to ask for special legislation for the city of Boston.

Mr. M o r iso n . I  only wanted to know whether you admitted 
his claim that that was mandatory.

Mr. H a r d in g . A s I  understand it, we do. The bill means to 
say just this : If any city having fifty thousand people wants to 
put its wires underground, they must do it under the direction and 
control of an expert commission, and not attempt to do it in any 
other way.

Mr. B u rdett . Y ou propose, by your bill, do you not, to put it 
into the power of this commission to do precisely what you say the 
aldermen came near doing last year ?

Mr. H a r d in g . N o, s i r ; w e do not.
Mr. B u r d ett . I can’t see the difference.
Mr. H a r d in g . I  don’t believe that the committee want to go all 

over this argument again. I have been catechised pretty fully ; 
these gentlemen have all had their day in court. There has been 
a great deal of rambling criticism of this bill, and of course gentle
men are aware that no bill ever offered could be so drawn as no't 
to be open to certain criticisms ; whether the criticisms were well 
taken, or not, is a matter for the committee to sa y ; but anybody 
could pick any bill to pieces if they chose to, and were willing to 
make captious objections. I will say frankly that two objections 
have been brought up which I  think are worthy of serious con
sideration. They are both slight ones, and can easily be removed 
by amendment; and I will therefore suggest to the committee that 
it might be desirable to make a change on the 4th page in the 8th 
line. After the word “ gas,” insert the words, “ and other ; ” and 
then, after the word “ pipes,” insert the words, “  and conduits,” 
so that it will read, “  in such manner as to cause the least disturb
ance with the surface of the streets and with sewers, water, gas 
and other pipes and conduits, and to occupy as little space as 
possible.”
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That is what I think the bill meant, and I merely desire to add 
those words to make the meaning a little more clear.

I  also wish to say that the point taken by Mr. Gooch the other 
day, I  think, was well taken, inasmuch as the meaning is perhaps 
open to doubt, which I  think it is desirable to remove. I  there
fore suggest that there be inserted, on page 6, section 5, after the 
word “  therein,” in the 4th line, the following words : “  Or if it
is a practical impossibility to place any kind or class of wires in 
the general conduit,” so that it will read : —

Sec t . 5. If it is a  practical im possibility  to receive any k ind  or class 
of w ires into the general conduit, w ithout im pairing  the successful 
w orking of o ther w ires therein, or if  it  is a p ractical im possibility  to 
place any kind or class of w ires in the general conduit, the  said board  
m ay construct and m aintain, o r g ran t authority  to  the persons or cor
poration operating  such w ires o r cables, or to o ther persons or corpora
tion, to construct and m aintain, a  separate conduit for such w ires and 
cables.

That would meet the objection that was taken in behalf of the 
ten miles of Edison pipes in this city, that they cannot get into the 
conduits anyway, and therefore they ought not to be compelled to 
go there ,— not because they impair the working of other wires, 
but simply because they cannot go there.

The other suggestion is one writh reference to the control of 
locations granted to street railways, which, it is argued, gives this 
commission a power equal to that of the railroad commission and 
the board of aldermen combined. That, I  think, is a fair criti
cism ; and it is possible that the committee may think it wise, if 
they should adopt the bill at all, to add a qualification which can 
easily be drawn, providing that no revocation shall be made of a 
location which has been approved by the railroad commissioners. 
That we shall be entirely willing to have inserted, although I  con
sulted the chairman of the railroad commissioners about it, and he 
thought it was not at all necessary to do it,— it was not for a moment 
to be imagined that this commission would act unwisely or improp
erly, and it was perfectly safe to leave the bill as it is. But I 
would suggest, if you think it is not wise to leave it so, that such 
a qualification can be very easily added.

Mr. G oo ch . Did I  understand that you intended, as an amend
ment, striking out the first twelve lines of section 7?

Mr. H a r d in g . Oh, no ; I  did not suggest that. As I  say, our 
interest is in the city of Boston. If the committee feel that it is 
best to strike those lines out, we shall not object at all.

These changes which I have suggested obviate, it seems to me, 
the only objections which have been suggested to this form of bill
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which are worthy of serious consideration. I t  now remains for 
the committee to determine whether they will recommend any such 
measure as we have proposed to relieve the city of Boston and 
other cities in the Commonwealth from what has already become 
a serious nuisance, and a standing menace to life and property. 
We believe the time has come when the step should be taken, and 
the trouble should be remedied. We believe that a very large 
part of the trouble, if not the whole of it, can be removed to-day, 
and in the present state of electrical science, in the way suggested 
by this bill. The matter is one of great and growing importance, 
and we respectfully ask the careful attention of the committee to 
the whole subject.

I  have been obliged, in what I  have said, to go over the matter 
hastily and imperfectly, leaving many matters untouched which I 
should have been glad to have brought to the attention of the 
committee ; but, as I  fear I  have already wearied you, I will not 
take any more time, but thank the committee for their attention.

The Ch a ir m a n . Gentlemen, this matter has been considered 
several days, and a great deal of evidence has been submitted to 
the committee. I t  is a matter of great importance, and one that 
we cannot act upon to-day ; but the committee will make a report 
to the Legislature as soon as possible. I now declare the hearing 
closed.
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