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Senate, April 18, 1887.

Ordered, That the Board of Railroad Commissioners be
authorized to report in print, for the use of the Legislature,
the results of their investigation of the recent accident on
the Boston & Providence Railroad, at Bussey Bridge, with
such diagrams and illustrations as may be necessary for a
proper understanding of the text.

Sent down for concurrence.

E. HERBERT CLAPP,(Signed)
Clerk.

House of Representatives, April 14, 1887.
Concurred.

Commonromltl) of iflassadjusetto.

(Signed) EDWARD A. McLAUGHLIN,
Clerk.

A true copy.
Attest:

E. HERBERT CLAPP,
Clerk of the Senate.
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To the Honorable Senate and the House of Representatives in General
Court assembled.

The Board of Railroad Commissioners respectfully sub-
mit the following special report:

On the morning of the fourteenth day of March last
past, an appalling disaster happened to the seven o’clock
train from Dedham on the Dedham branch of the Boston
& Providence Railroad at the bridge commonly known as
the Bussey Bridge over South Street, between the Roslin-
dale and Forest Hills stations, in that part of Boston
called West Roxbury.

Commonfoealtlj of Ipassaxjjusttts.

Within a few hours after the catastrophe, two members
of the Board visited the scene, carefully examined the
wreck, and in accordance with their request, Mr. A. A.
Folsom, the superintendent of the road, undertook to
have preserved all portions of the wreck which would be
likely to throw light on the cause of the accident, and
especially two broken hangers to which his attention was
called. On the same afternoon the Board employed Mr.
Thomas Doane, civil engineer, as an expert in its behalf,
to make a careful examination of the details of the
wreck, and to see that all important portions of it were
preserved in accordance with the agreement of the super-
intendent. The railroad company also employed Mr.
Edward S. Philbrick to act in a similar capacity in its
behalf.



4 BUSSEY BRIDGE DISASTER.

The Hearings

The first public hearing was given on Tuesday, the fif-
teenth day of March, being the day after the accident, and
thirteen sessions in all were held, the last being on Mon-
day, the 4th of April.

The Board felt that greater confidence would be placed
in the testimony of the employees of the train if they were
examined without delay, and accordingly proceeded at once
with their examination. Next the}" examined the officials
of the road who were responsible for the road-bed, for the
bridge and for the rolling-stock ; then those people who
were represented to have discovered defects in the bridge
in the past; then two eye-witnesses of the disaster and
several passengers on the train, and finally the experts.
This order of the investigation gave the experts the bene-
fit of all the evidence which was before the Commission,
so that they could express their opinion with a full knowl-
edge of the details of the disaster.

The employees of the train who were examined were
conductor William H. Alden, engineer Walter E. White,
fireman Alfred E. Billings, and brakernen John Tripp and
Elisha Annis. There were two other conductors, one of
whom, Myron Tilden, was killed, probably at the rear
platform of the third car, as his body was found on the
embankment on the Boston side of the bridge behind the
car; and the other, Webster N. Drake, was so badly
injured as to be unable to attend. There was a thirdbrake-
man, Winfield W. Smith, who also suffered severe injuries.

This is a complete list of the employees in charge of the
train,

The Board also examined the president of the company,
Mr. Henry A. Whitney, and two of the directors, Messrs.
Balch and Robeson ; the superintendent of the road, Mr.
A. A. Folsom; the master mechanic, Mr. George Rich-
ards ; the superintendent of construction, Mr. George F.
Folsom (not a relation of Mr, A. A. Folsom, the super-
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intendent of the road) ; the chief car inspector, Mr.
Edward Lang; the foreman of carpenters, Mr. James A.
Folsom, a brother of Mr. George F. Folsom; the clerk
in the superintendent’s office, Mr. George A. Davis ; and
the builder of the bridge, Mr. Edmund 11. Hewins.

Messrs. Harlan W. Brock, Henry C. Allen, Theodore
B. Moses and Israel G. Whitney were examined in relation
to reported defects in the bridge ; Thomas P. Lally of the
Boston Fire Department, as to fires; and Martin Lynch
and Joseph McDonald, as eye-witnesses of the accident.

The following passengers also testified :

Messrs. W. K. Dennett, Frank Davidson and Arthur
W. Crosby, who were in the first car; Messrs. Joseph
K. P. Reed, Rudolph Weimar, Julius Meyer and A right
W. Williams, who were in the second car ; Messrs. Charles
T. Bowthorp, Charles E. Farrington and Winslow J.
Spaulding, who were in the third car; Messrs. Charles
C. Darling, Jr., and Frank Cutter, who were in the
fourth car; Messrs. Cyrus W. Hayes, Francis ll’. Gib-
bons and George F. Waldron, who were in the fifth car;
Mr. Edward V. Cormerais, Miss Alice L. Page and Miss
Mary A. Page, who were in the sixth car; and Mr. Louis
Arnold, who was in the eighth car.

Among the experts who were examined were Henry
Manley, Assistant Engineer of the city of Boston ; Prof.
George F. Swain, of the Institute of Technology; Prof.
George L. Vose, and Messrs. Edward S. Philbrick and
Thomas Doane, civil engineers.

The Make-up of the Teain and the Number of
Passengers.

It appeared that the train left Dedham at seven o’clock
in the morning, drawn by the engine “Torrey,” built
in 1880 at the Rhode Island Locomotive Works, and
weighing 321 gross tons. There were nine cars on the
train, arranged in (he following order; passenger cars
Nos. 52, 18, 28, 87, 54, 80, 81 and 82, and at the rear
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end of the train a combination smoking and baggage caro ~ ~ o
No. 1. There were from 275 to 300 people on the train
when it left Roslindale. The fourth car, No. 87, was
fortunately not so well filled as some of the others.

The Killed and Wounded.
The dead number twenty-three. Most of them were

killed outright. Some survived a few hours, one several
days. Over one hundred were injured, and of these
more than half received injuries of a serious nature.
Many of the victims, being residents of Roslindale, were
cared for by their friends and relatives. Some were
brought to the city, where arrangements were made by
the railroad for their reception at the hospitals; but as
soon as ambulances and other means of conveyance could
be obtained most of the sufferers were taken to their
homes.

The History of the Bridge.

The Bussey Bridge was formerly a Howe truss wooden
bridge. At that time portions of it were tinned to pre-
vent it from catching fire, and it then acquired the name
of the “ Tin Bridge.” In 1870, the westerly wooden
truss was replaced by an iron rectangular truss made by
the National Bridge Company, of which Mr. C. H.
Parker Avas engineer. The bridge was then a nondescript
bridge, having one iron and one wooden truss. In 1876,
the railroad company removed the wooden truss, changed
the Parker truss from the west side to the east side of the
bridge, and had a new iron truss put on the west side.
This work was done by Edmund H. Hewins, civil engi-
neer. Only tivo proposals were made at that time to
the company for rebuilding or repairing this bridge;
one from Mr. Parker, representing the National Bridge
Company, and the other from Mr. Hewins, representing
the Metropolitan Bridge Company. A copy of the pro-
posal made by Mr. Hewins was submitted at the hearing,
and was signed ‘ ‘ Metropolitan Bridge Company by
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Edmund H. Hewins, agent.” It appeared that there
never had been any such company as the Metropolitan
Bridge Company, Mr. Hewins testifying that it was his
intention at that time to organize a bridge company, and
that he commenced under that name Ivy himself, until such
time as the organization could be made, and it was in fact
never consummated.

It further appeared that Mr. A. A. Folsom, the super-
intendent of the road, and the superintendent of construc-
tion, Mr. George F. Folsom, knew that the bridge was
being built partly at the Trenton Iron and Steel Com-
pany’s Works and partly at the Phoenix Bridge Company’s
Works, but that they never inquired about the standing
or even the existence of the Metropolitan Bridge Com-
pany, and knew only and looked only to Mr. Hewins for
responsibility in the matter. They had known him pre-
viously as engineer for the Moseley Iron Woiks at Read-
ville, and his bearing impressed them as that of an able
and upright man. Mr. A. A. Folsom, the superintendent
of the road, also testified that he made inquiry of one
man, now dead, in regard to Mr. Hewins, and received a
favorable report, and thinks he may have inquired of one
or two others.

The main tension members of the bridge were made at the
Phoenix Iron Works, and were of excellent workmanship
and apparently of good material. The rest of the bridge
was made at the Trenton Iron and Steel Company’s Works,
also a reputable company ; but it appeared that the work
there was done, not under the superintendence of the
officers of that company, but under the superintendence
of an agent of Mr. Hewins, the iron company furnishing
only the iron, the workmen and the tools, so that the
company did not and does not consider itself responsible
for the quality of the iron or the workmanship. Moreover,
Mr. George F. Folsom, the superintendent of construction,
testified that since 1861 he had had charge of the construc-
tion and repairs of buildings and of bridges, that for ten
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years previous to that date he had worked as a machinist
in the shops of the company, that up to the time of his
appointment as superintendent he had had no practical
experience in bridge building, that his first experience in
iron bridge building was in connection with these trusses
in the Bussey Bridge, that he was at the bridge but little
while the construction was going on, that he had other
business to attend to, and that he trusted wholly to Mr.
Hewins to build the bridge properly and put it up in
proper shape.

The work of putting up the bridge was done under the
superintendence of Mr. Hewins by employees of the
Boston & Providence Railroad.

It further appears that the railroad company employed
no expert to pass either upon the original design of the
bridge or upon the bridge after it was constructed, and in
fact consulted nobody in regard to it.

If the management of the railroad had taken the trouble
to make inquiry, it would have learned that the company
which Mr. Hewins professed to represent did not in fact
exist, and that not only the design but the quality of
much of the materials and workmanship of the bridge
depended solely upon his ability, honesty and faithfulness.

As a matter of fact, the material and workmanship of
the compression members appear to have been sufficiently
good. The design in many of its details proved to be bad.

Such a way of doing business would be lax in a purely
commercial transaction. In contracting for and construct-
ing a bridge, in dealing with a matter involving the safety
of life, it was culpable.

Description op Some of the Peculiarities of the
Bridge.

The old rectangular or Parker truss, as has been stated,
was removed in 1876 from the west to the east side, and
the new Hewins truss, which had oblique end-posts, was
erected on the west side. The cross iron floor-beams
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rested on top of the Parker truss, but were hung under-
neath the top chord of the Hewins truss. The skew of
the bridge was so great that the floor-beam which ran
from the centre of the Hewins truss rested on the north
end of the Parker truss.

In the top chord of the Hewins truss were three cast-
iron joint-blocks, one at the centre, and one at cither end,
against which the end posts and the two wrought iron sec-
tions of the top chord abutted and were held in position by
the force of compression. From the joint-block at either
end ofthe top chord, a cross iron floor-beam was suspended
by means of two hangers, the loop at one end of each of
which passed round a pin in the joint-block, and at the
other end round a pin passing through the two I-beams
constituting the cross floor-beam aforesaid. These hangers
were so encased in the joint-block and were so placed with
reference to the I-beams that only a small portion of the
lower side of the lower loop could be seen. Their dimen-
sions are given in the drawings submitted herewith, which
also show their eccentricity, so called, —that is, the hangers
were so made that a line drawn from the centre of one loop
to the centre of the other loop did not coincide with the
middle line of the shank, as it should do in order to secure
the greatest strength. The cross floor-beams supported by
these hangers had also some additional support from a
five-inch iron I-post running down to the bottom chord.

The Parker truss was designed to carry its load at
seventeen points, but the floor-beams rested upon it at
four points only.

The trusses were twenty feet apart from centre to
centre, it having been the original idea to put at some
time two tracks across the bridge, but in reality only
one track had ever been constructed, and that track was
placed close to the west or Hewins truss, so that this
truss bore about four-fifths of the weight of a passing train,
and the Parker or rectangular truss bore the remaining
fifth only.



10 BUSSEY BRIDGE DISASTER.

The Track from Roslindale to the Bridge, and
the Hate of Speed at which the Train was
Moving.

The train was from five to seven minutes late when it
left the Roslindale station. The distance from this sta-
tion to the bridge is about three-fifths of a mile.

A curve of two degrees terminates fifty-five feet from
the bridge. The track from that point across the bridge
and for forty-five feet beyond is straight.

It is a down grade all the way from Roslindale to the
Forest Hills station, the grade being fifty feet to the mile.
Professor Swain estimated that with the given grade andO o
curvature, allowing for ordinary friction, a train impelled
simply by gravity from aposition at rest atRoslindale would
have acquired a speed ofabouttwenty miles an hour when it
reached the bridge. Walter E. White, the engineer, testi-
fied that he had about ninety pounds of steam and worked
steam with the throttle open two or three notches all the
time after leaving Roslindale, but that he had not, in his
opinion, acquired a speed of about more than fifteen miles an
hour, because the air brakes came off slowly and retarded
the train. The condition of the wreck indicated that the
train must have been going considerably faster than the
engineer supposed. The experts generally placed therate
at thirty miles an hour or more.

The engineer had served in that capacity on the Ded-
ham branch for more than thirty years. He knew that
the rules limited the speed on the old bridge to twelve
miles an hour, and thought that the same rule applied to
the new bridge. He did not know whether he had received
any printed or written instructions since the bridge was
rebuilt in 1876. If he had received any, he did not know
where they were. The superintendent of the road subse-
quently testified that the limitation as to speed had been
removed after the bridge was rebuilt in 1876 and be sub-
mitted a printed copy of the present ‘ ‘ Rules and Regula-
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Prince’s train run up; and I ran down to Prince’s train
that was coining on the outward track, and hollered to
him what was the matter, and he started and went up
there as quick as he could. Then I went back, and
hollered to the station agent and told him to telephone for
doctors and ambulances. Then after Prince had gone up
with his train, I followed up with my engine.”

It was due to this wise action of the engineer that
notice of the catastrophe was immediately received at the
office of the superintendent of the road. The police and
tire departments were summoned, and physicians and sur-
geons were secured and promptly taken to the wreck.

The Cause of the Disastei;

The testimony of the passengers, of the employees on
the train and of two outside witnesses shows conclusively
that the trouble originated on the north half of the bridge,

~ ~ 7

and the evidence as a whole clearly indicates that the origi-
nal cause of the disaster was the breaking of the hangers at
the joint-block at the north end of the Hewins truss. In
this view the counsel of the corporation and the experts,
including the expert employed by the corporation, concur.
These hangers were found in the street, and were exam-
ined by several people, including one of the Commission-
ers, on the morning of the accident. They were broken,
the upper loops with part of the shank remaining in the
joint-block and the lower loops with the remainder of
the shank lying near by.

One hanger was broken through the shank, and about
seven-eighths of this break was old. In the other hanger
the lower loop was broken on the side and at its junction
with the shank. At the shank there were indications of
an old break through about one-eighth of the sectional
area. The hangers should have been die forged. They
were loop welded, and the weldings were imperfect.

The eccentricity, so called, of these hangers was un-
necessary. This eccentricity caused the strains to be
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transverse and unequally distributed. In consequence
thereof the hangers were for their work in the bridge not
nearly as strong as the same amount of material would
have been had they been properly designed. Portions of
them without making any allowance for the jar of the train
were subjected by each passing engine to strains approach-
ing, if not in excess of, the elastic limit. The margin of
strength, if any, was so small as to be inconsistent with
safety. Iron will surely break if repeatedly subjected to
a load which strains it materially beyond its elastic limit.
The hangers were unfit for their work. The wonder is that
they held on so long as they did. They had been break-
ing for some time. On the morning of the accident there
was little more than the equivalent of one hanger left.

The theory that the disaster was due to a derailment of
the train received no sufficient confirmation. On the con-
trary the fact was abundantly established by the evidence
that neither the ties on the embankment south of the
bridge nor those on the south half of the bridge itself
showed any signs of derailment. If a derailment oc-
curred it must have occurred within a few feet of the
joint-block at the north end of the Hewins truss.

A theory was also started at the investigation that the
disaster might have been caused by the dropping of a
brake beam between the ties, but the theory was not
supported by the necessary evidence. If a brake beam
dropped at all it must have dropped within a few feet of
the hangers.

When the hangers gave way, the track system, from the
centre of the bridge to the iron post near the abutment, a
distance of fifty-two feet, lost its main support, but it still
had considerable strength, not sufficient to carry a train,
but sufficient to retard somewhat its fall. In the first
place there was the five-inch iron I-post supporting the
cross floor-beam, immediately underneath the hangers.
Then the track system had in itself some supporting
power. There were three sections of sixty-foot rails on
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the bridge, extending some distance on to the embank-
ment on either side. The sixty-foot rails, which began
on the north embankment, extended on to the bridge to a
point five or six feet south of the angle-block which held
the broken hangers.

The track stringers, which rested on the cross floor-
beams, were of iron, and on top of them was a six-
by-nine hard-pine beam upon which the ties were laid.
This beam was bolted to the iron stringers, and the joints
in it did not coincide with the joints of the stringers.
Moreover the iron track stringers were trussed in such a
manner that when they had fallen a short distance the
trusses would operate as a continuous chain.

A speed of fifteen miles an hour is equivalent to about
twenty-two feet a second; of twenty miles an hour, to
about twenty-nine feet a second ; of thirty miles an hour,
to about forty-four feet a second. A cannon ball falls
sixteen feet the first second. The length of a car is about
fifty feet.

The "Wreck.
The strain which broke the hangers was probably given

when the engine driving-wheels passed over them, and
there was a slight depression of the bridge when the engine
left it. This depression had increased when the first car
left the bridge, so that as it went up off the bridge it
jumped the track to the east, and its rear truck was torn
from it. The second car dropped still farther, receiving a
much more severe concussion at the end of the bridge;
but the train of seven cars behind it crushed into its rear
and threw it up over the edge of the abutment, displacing
both its trucks and leaving them under its rear end.
When the second car struck the abutment the third car
was driven against it with such force that car being just
upon the point of leaving the solid part of the bridge
at the middle of the truss that its Miller platform
was crushed on top of and into the platform ot the
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second car, and became inextricably entangled with it.
This may have saved the third car from going into the
street, as it must have formed a very strong and close con-
nection between the two cars, and must have greatly helped
to carry the front end of t,'third car over the chasm.
As it was, this car lost both trucks, its floor system was
almost demolished, its sides were shattered and loosened
at every joint, and it was found on the embankment a few
feet behind the second car, having lost its front platform,
which had finally been torn out and remained entangled
with the rear platform of the second car. The fourth car
was not able to leap the chasm. It had not however fallen
so far that its roof did not come above the line of the
abutment. The car was stopped by the abutment but the
roof went on and landed on the embankment. The front
end of the body ofthe car, striking the abutment at an angle
of twenty-one degrees, was crushed in for about half its
length, and the remainder of the car veered off to the
left or west side of the track, and fell into the street, land-
ing on its right or east side. The fifth car followed theo o
course of the remnants of the fourth car, struck its rear
end, and was telescoped by it for half its length. It seems
probable that the Hewins truss stood up until the cast-iron
joint-block, in which the broken hangers were, was struck
by the fourth or fifth car. This blow knocked out late-
rally the block and the two adjoining members and the
truss fell to pieces. The sixth car fell diagonally across
the street. It was badly broken and twisted, and its
top was nearly torn off. The seventh car landed in the
street upright, and was the least injured of those which
went through the bridge. The eighth car landed in the
street, behind the seventh car, was tipped to the east side,
and was badly shattered. The ninth car, being the com-
bination smoking and baggage car, turned over and landed
in the road upside down.

Most of the people who were killed were in the fourth,
fifth, sixth and ninth cars.
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Suggestions and Warnings to the Road.
The evidence shows that there has been considerable

anxiety on the part of passengers in regard to the safety
of this bridge, and in various ways and at various times
this anxiety has been brought to the attention of the
management of the road. Though in some cases this
anxiety was caused by the discovery of loose nuts on the
Parker truss, it was generally a vague fear, founded on no
known defect in the bridge, but apparently largely due to
the skew of the bridge and to the fact that the track on
both sides of the bridge ran on high embankments.

In December, 1881, the Board of Railroad Commis-
sioners wrote to the superintendent of the Boston &

Providence Railroad, in relation to this bridge, as
follows :

West Roxbury Bridge over the Highway , near Bussey Farms.
The superstructure of this bridge is an oddity among bridges.

If it has never been tested under a given load, the Commission-
ers suggest whether it would not be wise and prudent to test it
now, and perhaps at stated intervals hereafter, shorter or
longer, a year or more, according to the behavior of the bridge
under the load ; the test to consist of putting on a load somewhat
heavier than the bridge is ever called upon to bear in the course
of your business ; noting the load put on, the deflection taken
by the bridge under the load, and the amount of recovery after
the load is removed; noting also its lateral stiffness and
strength. A series of such records would show conclusively
whether or not the bridge tested was maintaining its strength
and safetju

It appeared in evidence that shortly after the receipt
of this letter a test of the bridge was made ; but no record
of such test was returned to the Board, nor was the test
followed by a series of tests, which the letter of the Board
indicated was necessary in order to show conclusively
whether the bridge was maintaining its strength.

It appeared that examinations of the bridge had been
made every spring and fall by George F. Folsom, the
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superintendent of construction, and he described fully
his method of going through the bridge and examining its
details. He testified that he had detected no fault in the
construction of the bridge, except that it would be better
if made of fewer pieces; that he never had any anxiety
about any portion of the bridge that was covered up ; that
he did not know how the floor-beams under the joint-
blocks at the ends of the truss were supported, but sup-
posed that they were supported on iron stirrup straps,
which he thought were one and a half-inch square ; that he
could not examine these stirrup straps, and never thought
they were an important feature of the bridge until he saw
them lying on the ground. Such was the examination
made by the superintendent of construction to ensure the
safety of passengers riding over that bridge.

The hangers held up the floor-beams. When the
floor-beams fell, the floor system would fall, and yet it
never occurred to the man who was supposed to have su-
perintended the construction of the bridge, and to whom
was entrusted the examination of the bridge every spring
and fall, it never occurred to him that the strength and
condition of these hangers was vital and should have been
an important feature in his examination. Moreover, he
did not know how the hangers were made, his supposition
in regard to their size and shape was incorrect, and he
did not have, nor did the road have, any drawings show-
ing their construction and dimensions.

It is a defect in any bridge if a vital part, no matter
what excess of strength it may have, is unnecessarily cov-
ered so that it cannot be inspected. In this bridge, not
only was a vital part unnecessarily covered, but no one in
the employment of the corporation knew anything about
its construction or its strength, and, as a matter of fact,
it was so constructed as to be sure to weaken under con-
tinued use and was insufficient to do its work with safety,
even had it been so placed as to be subject to full and con-
stant inspection.
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In December, 1881, the Board issued a circular to the
Boston & Providence Railroad and other railroads, re-
specting the proper construction of bridge floors, which cir-
cular was drawn up by Mr. Clemens Herschel, civil engi-
neer, at that time a member of the Board. This circular is
printed in the Commissioners’ Report in January, 1882.
It calls attention to the danger of knocking to pieces iron
trusses composed of several members, in case a train is
derailed upon a bridge, and urges the great importance of
devices that are calculated to prevent one or more de-
railed wheels from swerving to any great extent from the
rails, and of a tie system that will support derailed wheels
and carry them over the bridge in safety without catching
between the ties. The circular gives diagrams showing
different forms of track structure for bridges, designed to
meet these requirements, in all of which guard I'ails,
guard timbers, and the laying of the ties not more than
eight inches apart, form a conspicuous feature.

The circular closes as follows ;
“ The Board of Railroad

Commissioners commend to the railroads of this Common-
wealth the consideration of the examples shown and of
their several merits and defects, and the application upon
the bridges within the State of a safe and efficient form of
track construction, the essentials of which seem to be
strong and closely-laid ties of sufficient length, guard rails
or guard timbers, lined with angle iron ; these guard tim-
bers outside the track, and notched and bolted down, or
else separate outside stringers, notched and bolted down
to the ties.”

After the annual inspection in 1882, the Commissioners
further wrote to the superintendent of the Boston & Provi-
dence Railroad as follows :

“ The Commissioners refer to
their circular of Dec. 1, 1881, for their views on the best
method of track construction on bridges. The track con-
struction on most of the bridges of your line is wanting in
guard rails or proper guard timbers, and several ot them
need the ties laid closer.”
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There were no guard rails on the Bussey Bridge in
1881. There were none at the time of the disaster.
Neither was there at either time any timber notched and
bolted down, as suggested in the circular. There was
outside of the track a plank, three inches high by ten
inches wide* placed a few inches from the track, bolted to
every third or fourth tie, but not notched.

Mr. George F. Folsom, superintendent of construction,
stated that he had never known a train to be saved by a
guard rail; that in one case a guard plank similar to the
one on the Bussey Bridge had guided a derailed train
which was moving slowly across a bridge on the Boston &

Providence Bail road ; that he had a feeling in regard to
guard rails that probably there were cases in which they
had done as much damage as, if not more than, would
have been done if they had not been used, but he had
never known such a case to occur; that it was a supposi-
tion, a feeling which he had in regal’d to it, and therefore
he objected to putting guard rails on. In his views in
regard to guard rails he has been in the past and was at
the hearing sustained by the superintendent of the road.

Guard rails and guard timbers have been in use so long
on the leading railroads of the country, and their value,
when properly placed, is so generally acknowledged, that
the position in regard to them taken by the superintendent
of the road and the superintendent of construction is inde-
fensible.

Further, Mr. George F. Folsom, being unable by reason
of sickness to answer certain questions of the Board in
regard to the construction of the floor system, communi-
cated information relating thereto to Mr. A. A. Folsom,
the superintendent, in the following letter, which was
submitted to the Board :

Boston, March 29, 1887.
A. A. Folsom, Esq.

Dear Sir: The ties on the Bussey Bridge all extended
eighteen inches outside of rail on east side, and were all eigh-
teen inches on centres.
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The short ties that butted against truss were seven feet five
inches long ; the ties at both ends of the bridge were ten feet
long.

The ties were six by ten and eight inches apart. Guard
plank outside each rail ten inches wide and three inches thick
covered bridge and abutments. Yours truly, .

Geokge F. Folsom.

It will be seen from this letter that the superintendent
of construction states that the spaces between ties on this
Bussey Bridge were eight inches. Mr. E. S. Philbrick,
the expert employed by the road, and Mr. Thomas Doane,
the expert employed by the Commissioners, who took
measurements of the ties and the spaces between them as
they were found at the wreck, testify that the spaces
between the ties on this bridge were from fifteen to eigh-
teen inches, instead of eight inches as stated in the letter
of the superintendent of construction.

In spite, then, of the circular of 1881, and of the letter
of 1882, each of which called the attention of the superin-
tendent of the Boston & Providence Railroad to the impor-
tance of having ties on bridges laid closely together, the
ties on this bridge remained unchanged, and at the time
of the accident were so far apart that had a train been
derailed upon that bridge, the destruction of the bridge
would have been inevitable ; the spaces between the ties
were so great that the wheels would have sunk down
between them, and the bridge would have been wrenched
and torn to pieces. Moreover, if a brake beam had fallen,
it would, in all probability, have caught between the ties
and wrecked the bridge. Neither the superintendent ot
the road nor the superintendent of construction would
deny that the spaces between the ties on this bridge were
too great. As it happened, the accident was not caused
by the defects of the tie system, but the management is
none the less censurable for its long-continued neglect to
remove this undoubted element of danger.
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The Brakes.
It appeared that seven of the nine cars on the train

were supplied with the Westinghouse Automatic brake,
but none of the brakes would work automatically because
the other two cars had the old Westinghouse Straight-o o
air brake. Had the train been supplied with auto-
matic brakes throughout, they would have applied
themselves when the first car parted from the engine at
the abutment at the north end of the bridge; they would
have materially diminished the violence of the concussion
of the cars against the abutment and against each other,o O "

and there is reason to believe that the results would have
been less disastrous.

A railroad company is bound to use the utmost dili-
gence in supplying itself with well-approved contrivances
for the safety of its passengers, and this railroad is guilty
of neglect in not having, long ago, fitted all its cars with
the Westinghouse Automatic brake. Economy in some
portions of railroad management is commendable, but
economy which risks the safety of passengers is culpable.

The Brakemen.
In section 170, chapter 112 of the Public Statutes, it

is provided that every railroad corporation shall cause to
be stationed on every passenger-train “ trusty and skilful
brakemen, equal in number at least to one for every two
cars in the train.” This, being a train of nine cars, should
have been provided with five brakemen in order to comply
with the provisions of the statute. There were in fact only
three brakemen. The Board do not consider that the two
assistant conductors can be considered as brakemen with-
in the meaning of the statute. If they had duties to per-
form as conductors, in taking up tickets or otherwise,
they could not be on hand to apply the brakes with that
promptness which is necessary in case of an accident, and
which is possible for a brakeman who is at his post of



22 BUSSEY BRIDGE DISASTER.

duty on the platform. The eighty-second of the printed
“Rules and Regulations” of the company, among other
provisions, requires brakemen to be at their brakes when
the train is moving, except when called away by the direct
order of the conductor.

Fire.
The cars were provided with the Chilson Conical Stoves,

one of which was placed in the middle of each car. One
lire caught in the third car, being the last car on the em-
bankment, and was put out readily by the passengers.
At least two fires also started in the wreck in the street,
and these also were fortunately put out before they had
acquired any serious headway. Water was near at hand,
and the passengers and the people from the neighborhood
realizing the danger took immediate measures to prevent
the added horror of a conflagration. Their efforts were
supplemented by Chemical Engine No. 4 of the Boston
Eire Department, which arrived on the scene eight min-
utes after the accident. Though no one was suffocated or
burned, the fire demon was at work in the ruins, and was

only prevented from gaining the mastery by a fortunate
combination of circumstances.

Summary and Recommendations
The conclusions which have been reached by the Board

are as follows ;

The contract for rebuilding the bridge in 1876 was
made without proper examination as to the standing of
the contractor.

Those who acted for the corporation in making the con-
tract had not sufficient knowledge of iron bridge building
to enable them to pass intelligently upon the design and
specifications.

The design and specifications for the bridge were not
such as should have been accepted.

The bridge was constructed practically without super!u
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tendence on the part of the corporation, and the corpora-
tion neglected to preserve a copy of the specifications,
drawings and strain sheets.

The tests of the bridge were not made in the presence
of any one acting for the corporation who was qualified
to judge of their value.

From the time of the construction of the bridge to the day
when it fell, the railroad company had caused it to be ex-
amined by one man only, who, j-ear after year, passed over
vital parts of the bridge without realizing that they were of
importance. This man had been in the employment of
the corporation for a long series of years, his trade was
that of a machinist, he had not been educated as a civil
engineer, and the management had abundant reason toknow

O 7 O

that he was not qualified, and had had no opportunity to
qualify himself, to do the work assigned to him with refer-
ence to this bridge.

The series of tests of the bridge recommended by the
Board in 1881 was not made.

In the erection and inspection of bridges the manage-
ment of a railroad is bound to exercise the utmost care.
Had such care been exercised, there is every reason to
believe that the disaster would have been prevented. On
the thirty-second page of the last report of the Commission
is the following :

“ The Board renews the expression of its
belief that a preventible accident is a crime.”

Notwithstanding the repeated warnings of the Board the
spaces between the ties on this bridge were far too great
for safety.

Notwithstanding the recommendation of the Board in
1881, no suitable guard rails or guard timbers were placed
upon the bridge.

T 1le Westinghouse automatic air-brake, a safety appli-
ance, remarkable alike for its simplicity and effectiveness
and long ago approved and adopted by all the leading rail-
roads, was not in practical operation on this train, neither
was the train furnished with a sufficient number of brake-
men to comply with the requirements of the statute.
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The disaster and the facts which have been disclosed,
impose a grave responsibility on the board of directors.
It is their duty, by the most searching inquiry, to ascer-
tain forthwith whether any other work has been done in a
like negligent and incompetent manner, whether in other
matters reasonable and well-approved precautions against
accident have been ignored or neglected, and whether
false economy has been practised and safety sacrificed.
They should not rest until they have taken the most ener-
getic measures, without regard to expense and without
regard to persons, to correct the past and to ensure better
and safer management in the future. So far as relates to
bridges, the Directors have already caused a thorough ex-
pert examination to be begun. Fortunately there are but
few bridges on the line.

In mitigation of the sentence of condemnation called
for by the foregoing findings and in support of the hope
that the history of the Bussey Bridge is exceptional, it must
be remembered that from 1869, when the Board ofRailroad
Commissioners was created, up to the time of this disas-
ter, a period of eighteen years, there has been no train
accident on the Boston & Providence Railroad which re-
sulted in the loss of a life of, or even in serious injury to,
a passenger.

The accident furnishes another proof of the necessity
of abolishing the deadly car stove.

As bridges embody many possibilities of danger, it is
proper that special means should be taken to secure care-
ful, competent and faithful construction, and a thorough
and scientific examination of them by the railroads at
regular intervals, followed by a thorough State inspection.
The importance of such action is emphasized by the
fact that the weight of engines and of the rolling-stock of
railroads and of the loads carried has been increasing for
many years. The weight of engines and rolling-stock has
doubled within twenty years. Moreover, the speed of the
heavy passenger express and through freight trains has
also largely increased.

C5
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The examination made by the Board of Commissioners
can at best lie but cursory. There are over a thousand
bridges in the State, and no member ot the Board, no
matter what his scientific education may be, can, in addi-
tion to his other duties as commissioner, make anything
but a brief, partial and unsatisfactory examination ot
them. A proper inspection in behalf of the State would
require practically the whole time of a bridge expert.

The Board recommend the passage of an act requiring
every railroad, at least once in two years, to have a
thorough examination of all bridges on its lines made by
a competent and experienced civil engineer, who shall re-
port in writing to the corporation and to the Board of
Railroad Commissioners the results of his examination,
his conclusions and recommendations. The reports should
embrace such information in relation to the history and
construction of each bridge, including detail drawings and
strain sheets, as may be called for by the Board of Rail-
road Commissioners, and said Board should be author-
ized to employ a competent expert to examine such
reports and make such further examination of the bridge
structures as may be deemed necessary or expedient.

GEORGE G. CROCKER.
EDWARD W. KINSLEY.
EVERETT A. STEVENS.








