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The State House Commission have the honor to present
herewith a report, prepared under authority of the following
resolve:

Resolves of 1911, Chapter 113.
Resolve relative to improving the Present Method of Light-

ING, Heating and Ventilating the State House and oper-
ating the Elevators therein.

Resolved, That the state house commission, provided for by section
seventeen of chapter ten of the Revised Laws, is hereby authorized and
directed to investigate the present method of lighting, heating and
ventilating the state house and of operating the elevators therein, and

übstituting modern methods therefor. The com
mission shall report the result of its investigation to the general court
not later than the tenth day of January, nineteen hundred and twelve,
with such recommendations as it may deem advisable, and may expend
for this purpose from the treasury of the commonwealth, a sum not

ixceeding five hundred dollars. [Approved Jul, 1

The subject-matter of this resolve has been discussed before
committees of the General Court during the past three or four
years, and chapter 113 of the resolves of last year simply
brought it into a form whereby the entire question could be
thoroughly investigated. The State House Commission held
their first meeting of investigation in September, 1911, and
since then many meetings and conferences have been held.
The resolve contains two distinct propositions;

(1) To investigate the present method of lighting, heating
and ventilating the State House, and of operating the elevators
therein, and the probable cost of substituting modern methods
therefor.
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(2) Recommendations which the commission deem advisable
to make.

By statute law of the Commonwealth, the engineering plant
of the State House is a part of the Sergeant-at-Arms’ depart-
ment, and the Sergeant-at-Arms is directly responsible for it.
The commission have had access to all the data in the possession
of the department, and in addition to this, as the first step, had
a report on the condition of the plant made by the firm of
Richard D. Kimball Company of Boston, mechanical and
electrical consulting engineers. Their report was a very ex-
haustive one, covering:

(a) The present plant, comprising boilers, and piping,
engines, generators, elevator equipment, ventilation, light and
power service.

(b) The operating costs under present conditions.
(c) Changes and additions to the plant, which seemed to them

necessary to put it on an efficient basis to meet the present and
immediate future demands.

This report was carefully examined and studied at meetings
of the commission, with the chief engineer and representatives
of the Richard D. Kimball Company present. Executive
sessions were also held. Conferences were held with repre-
sentatives of the Edison Electric Illuminating Company of
Boston, who had, in several instances previous to this year,
when the Sergeant-at-Arms’ appropriation for heat, light and
power was under consideration, appeared before the committee
on ways and means of the House of Representatives, and the
joint committee on State House and libraries. For this reason
it seemed desirable that the commission should confer with them
in regard to the question of submitting a bid for furnishing the
State House with light and power, and operating the steam
plant.

In 1911 the Edison Company drew up a proposition, based
on their analysis of the 'operating expenses as printed in the
Auditor’s report for 1909, which they submitted to the com-
mittee on State House and libraries. This year, after con-
ferring with the State House Commission, it was decided that
the operating costs of 1910 should be used as a basis for bids,
the service and materials to be equal to those now furnished
by the Sergeant-at -Arms.
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The figures submitted are for light and power, and operating
the steam plant, but they do not include maintenance, care,
lamps, running of elevators, plumbing and repairs of all kinds,

work which the Commonwealth would have to hire men to
perform, and for which charges would have to be made, in
addition to the contract. It is necessary to have men in the
various branches of the engineering department on duty at all
times; they must be permanently employed; the Sergeant-at-
Arms cannot rely on part-time employees or on men who might
be sent to the State House on call. Further investigation
shows that if an outside firm is placed in charge of any of the
work, some of the men must inevitably remain State employees
and others must be employees of the company, and while
theoretically they would be in charge of the Sergeant-at-Arms
or his engineer, the results would never be satisfactory, for the
responsibility would be divided.

On Jan. 16, 1912, the Edison Electric Illuminating Company
were invited to submit for the consideration of the commission
a bid for supplying electric current in sufficient quantities to
handle our lighting and power load only. Their reply brought
further conferences, until, on March 6, the commission trans-
mitted to them specifications for a bid on furnishing electricity
to our switchboard only, based on a demand of 325 kilowatts
and a yearly consumption of 498,408 kilowatt hours.

The company replied that, as they do no inside construction
work, they would be unable to make a proposition based on all
the'conditions included in the specifications, but submitted a
counter proposition which included carrying their service to
the Commonwealth’s premises, a distance of two feet beyond
the lot line, free of expense, but said service was to come from
the point most convenient to their mains, the Commonwealth
to carry the service from that point to the switchboard; the
company to install their meter but the Commonwealth to
to make all arrangements for such installation. Their estimate
is $16,774.08 for electric light and powrer through one meter,
based on their schedule I) rate, with a demand of 325 kilowatts
and a yearly consumption of 498,408 kilowatt hours, the
price not including furnishing of lamps or care. While some of
the items in the specifications are covered, others are not, as,
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for example: a demand of 325 kilowatts and a yearly consump-
tion of 498,408 kilowatt hours was given as a basis because
they covered the conditions in 1910, the year selected to base
this estimate on; in the specifications the Sergeant-at-Arms
asked that in the event of a variation up to 33 per cent, above
or below the figures given, namely, a demand of 325 kilowatts
and a yearly consumption of 498,408 kilowatt hours, there
should be no change in the proportionate cost of the service,
but the bid does not include any figures to cover that variation.
This option of varying the demand and yearly consumption up
to 33 per cent, above or below the figures given was asked for
on account of the contemplated addition to the State House.
If it should be built within the life of the proposed contract,'
the price that the company bid for electricity being based on
the demand and consumption rather than on the current con-
sumption alone, the Commonwealth would wish to be as-
sured that the proportionate cost of the current consumed per
kilowatt hour and demand per kilowatt would not be changed.
Further, where the specifications called for the service to be
equal in all ways to the service now furnished by the Sergeant-
at-Arms’ department, the company propose to furnish service
equal to that now furnished by them, which might or might
not come up to the standards of the Sergeant-at-Arms’ depart-
ment.

The Sergeant-at-Arms’ operating cost for 1910, exclusive
of electricity, was 146,181 65

Add to this two items:
1. The Edison bid for furnishing electricity

to the switchboard only, .... 816,774 08
2. One-half cent per kilowatt hour on

498,408 kilowatt hours, for lamps and
care, 2,492 04

19,266 12
Makes a total cost of 865,447 77
Whereas, the Sergeant-at-Arms’ total operating cos

covering salaries, labor, materials, repairs, manu
facture of heat, light and power, elevator and general

61,275 52for 1910,3rv

§4,172 25Showing an item in favor of the present system of
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The Sergeant-at-Arms’ records further show that by operat-
ing the plant as a whole he w
1910, including lamps and care,

received for supplying electricity

as able to make electricity in
for 81,680.21 less than the bid
at the switchboard only,

always been under the directThe State House plant has
charge of the Sergeant-at-Arm Xo accident has occurred;
the service has been satisfactory, and the cost has not been
extravagant for the quality of service demanded and rendered.
What warrant is there, then, for a change in method? There
can be only three reasons, which must be conclusively proved
before a change is to be made: first, that the total expense
will be less than at present; second, that the work will be so
conducted that there will be no confusion or conflict of au-
thority; third, that the present high standard will be main-
tained. The first wre are convin
we have already shown cannot
bility is inevitable; and third, i
high standard, the duties must
rated.

■ed cannot be done; the second
be done, for divided responsi-

i order to maintain the present
be concentrated and not sepa-

The State House Commission are of the opinion that the
evidence submitted to them dc
change in the present method:
House plant should be owned, i
Commonwealth of Massachusei

not warrant or justify any
c believe that the State

mtrolled and operated by the
as has been done throught

many years of experience. Therefore, we recommend that no
change be made in the present
the State House, or of operatin

ivstem of heating and lighting
the elevators therein.

The present plant and equipment were installed mainl
during the erection of the State House extension. The boiler
plant consists of four water tube boilers complete, with set-
tings, piping, accessories, etc. Two of the boilers were in-
stalled in 1909, and are rated at 302 horse power each. The
two old boilers are rated at 208 horse power each, making a
total rating of 1,020 boiler horse power. There are two Duplex
feed pumps with receiving tanks, one single pump and one
Duplex pump.

The elevator plant consists of six hydraulic passenger ele-
vators, of 2,500 pounds each lifting capacity, at a car speed of
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300 feet per minute; one ash hoist, plunger type; one coal
hoist, plunger type; one electric elevator in the State Library.
Compound Duplex pressure pumps are installed in duplicate
in the basement; there are also two pressure tanks of 7,500
gallons’ capacity, and one return tank of 8,000 gallons’ capacity.

In the engine room there are three direct connected engine-
driven generating units of 100 kilowatts’ capacity each, and
one of 200 kilowatts’ capacity. Each engine has two electrical
generators connected to the shaft. The engines are of the
tandem compound type, Mclntosh and Seymour manufacture;
the generators are General Electric compound multipolar type.
The aggregate normal capacity of the engine room units is
500 kilowatts. Three of the units have served seventeen years
and one twelve years.

The switchboard contains the necessary instruments and
switches for the proper control of the lighting system.

The wiring system in the building is a direct current three-
wire distributing system, 110 to 220 volts, using 110 volts on
the lamps and 220 volts on the motor service, which consists
of 17 motors aggregating 149 horse power. These motors are
used in the operating of the heating and ventilating fans, and
other light forms of power.

The total equivalent direct radiation in the building is 60,709
square feet, divided as follows:

43,226
16,633

Fan coils
Direct radiation,
Hot water, SoO

Approximately 15,532 square feet of this Is piped to use
exhaust steam; 45,177 square feet, to use live steam from the
boilers.

The ventilation is obtained by drawing in fresh air from out
of doors by fans, through steam coils which warm or temper
the air as needed. From the fans the air is forced into the
rooms. Foul air is removed from the building by fans and
gravity. There are 10 vent fans throughout the building.

In the first place it must be borne in mind that the plant,
in the main, was installed about nineteen years ago. It was

the highest type plant of that period, and its efficiency has
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been proved by the excellent work it has done during those
years. The plant has not been allowed to deteriorate. The
chief engineer has made improvements in the machinery
wherever possible, as the result of which the water consumed
has been cut practically 50 per cent., and the amount of coal
consumed has been reduced 25 per cent. The entire cost of
these improvements has been paid out of the regular appro-
priation at the command of the Sergeant-at-Arms. The com-
mission find that the entire plant has been exceptionally well
cared for.

But the resolve, under which we make this report, directs
us to submit the probable cost of substituting modern methods
for the present methods, and to present such recommendations
as we deem advisable. The commission have already expressed
their opinion that the present method of providing light and
power, and of operating the steam plant, should be continued.
Vast improvements have been made in machinery since the
State House extension was built, and when we come to a con-
sideration of rebuilding or modernizing the plant, to bring it
up to the highest known modern efficiency, a great many
changes could be made. We have studied the subject of new
feed pumps, steam separators for each engine, a feed-water
filter and surface purifier, a rearrangement of some of the piping
with a view of saving more of the waste water. We have also
considered the advisability of overhauling the present generat-
ing units or installing new ones; the installation of air-washing
machines and a vacuum cleaning plant have been discussed.
These items, if installed, would tend to make the plant an
ideal one, but the commission feel that the plant can continue
its good work without the expenditure of so much money as
would be required to carry out all these improvements. Some
of them will be done, in the natural course of the work from
time to time, by the Sergeant-at-Arms, through the regular
appropriation at his command.

Therefore, we pass over what may be termed, for our present
purpose, minor improvements, and in consideration of all the
facts we recommend the following:

Remove two of the generating units and install three new
ones in their places. The new ones to consist of one 50 K.W.
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900 R. P. M. 3-wire generator direct connected to a 12 inch
by 11-inch engine. One 75 K.W. 275 R. P. M. 3-wire generator
direct connected to a 14-inch by 12-inch engine. One 150K.W.
285 R. P. M. 3-wire generator direct connected to a 15-inch
and 25-inch by 12-inch engine. One 4,000 Amp. 3-wire D. C.
250 volt watthour meter.

These can be procured, ready to run, including necessary
changes on switchboard, steam and exhaust piping, wiring,
foundations, three balancing sets, additional switchboard in-
struments and removing old apparatus, for $15,956. There
will, of course, be a credit for the two old units.

We have not investigated in detail the distribution of the air
which is taken into the building for ventilating purposes,
believing that it is not within the scope of the resolve. We
were required to investigate the question of ventilation, and
to that end we recommend the installation of an air-washing
apparatus, in four groups, one group at each of the four
fresh-air fans. Owing to the location of the fresh-air inlets at
the street level, the air forced into the building is not clean,
and the system of ventilation does not accomplish what it
should. An air-washing apparatus, of 175,000 cubic feet
capacity, with copper washers, settling tanks, spray chambers,
with spray nozzles and piping, an eliminator, a circulating
pump and motor, with necessary piping, valves, wiring to pump
motor, water and sewer connections, etc., can be procured for
$8,699. It would purify the air throughout the building.

The two old boilers are used at present principally for heat-
ing, owing to the low pressure allowed by the boiler inspectors,
and naturally that pressure is gradually being decreased every
year. For this reason two new boilers should be installed in
their places, and if it is done it will give sufficient boiler capacity
for not only our present needs but also in case the Legislature
should decide to authorize the erection of a building near the
State House for the accommodation of those departments that
the State is now paying rent for in Boston. In view of these
facts the commission deem it wise to include in this report
figures for the installation of two new boilers to replace the two
old ones. The Sergeant-at-Arms has an estimate of $10,500
for two 250 horsepower boilers built to carry 200 pounds work-
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ing pressure. This figure includes removing the two old boilers
(which would become the property of the contracting firm),
furnishing and erecting the new- boilers with brickwork, and
steam, smoke and water connections.

These three items will call for the sum of $35,155. There
should also be allowed, to care for any necessary incidental
expenses, $5,000.

Modernizing the plant by the expenditure of money for the
items mentioned in this report means greatly increased efficiency
of the plant and a large saving in the operating expenses.
There is no doubt whatever, in the opinion of the commission,
that a saving of $4,000 or more per year could be made in the
operating expenses through the installation of these suggested
improvements, and within a period of nine years or less the newr
machinery would pay for itself.

The State House Commission, therefore, respectfully submit
these facts the result of their investigation for your con-
sideration, and recommend that the sum of $40,000 be appro-
priated to enable the Sergeant-at-Arms to carry out these
improvements.

THOMAS F. PEDRICK, Chairmen
ELMER A. STEVENS,
ALBERT P. LANGTRY

State House C








