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INTERSTATE COMMERCE COMMISSION

REPORT CF THE DIRECTOR COF THE BUREAU OF SAFETY IN RE
INVESTIGATION OF AN ACCIDENT WHICH OCCURRED ON THE
NOUNT WASHINGTON RAILWAY NE4R THE SUMMIT OF MOUNT
WASHINGTON, N. H., ON JULY 20, 1929.

August 2, 1929,

To the Comminsion:

On July 20, 1928, there was a derailment of a
light engine on che Mount Washintton Rallway neéar the
summit of Mount Washington, N. H,, which resulted in
the death of one person, and ibe injury of two employees
dana one cther person,

Location and method of operation

This railway 1s a sight-se€eing cog railway 3.15
mliles in length, extending from Base Station to Summit,
N. K., and 1s owned and operated by the Boston & Maine
Railroad, Trains are operated by time-~table and run
only during the months of July, August and September.
A point known as Gulf Tank is located about 3,000 feet
from the summit, and the accident occurred at a point
approximately 2,100 feet down the incline from this tank.
Approaching the point of accident, begmnning at Gulf
Tank, from which point the engine involved started the de-
seent, the track 1s tangent for about 1,300 feet, followed
by a 100 curve to the left 500 feet in length, and then
tangent for a distance of 1,000 feet, the accident
occurring on this latter tangent at a point aprroximately
300 feet from 1ts receiving end, The maximum grade 18
36.6 per cent, and at the point of accident 1t 1s 25
per cent,

This line 1s constructed for practically 1ts entire
length on trestlework, the supporting bents of which vary
1n height from 3 feet to 30 feet, according to the contour
of the land, and are spaced about 12 feet apart. The track
1s laid with 33-pound rails, 30 feet 1in length, 1In the
center of the gauge, which 1s 4 teet 7} inches, there 18
a cog-rall conatructed of two angle 1rons bolted to the
track structure, with cross members or teeth to engage
the cog wheels on cngines. The whole structure
appears to be substantially built and well maintained.
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Description

Engine No. 1, better known as "Peppersas" was 1in
charge of Engineman Frost and Fireman Newsham, and had
proceeded up the incline am far as Gulf Tank. At this
point water was taken, after which the engine started
the return trip light and running backwards, and shortly
afterwards 1t was derailed while traveling at an
estimated speed of 3 miles per hour, The engine then
continued down the incline, gaining speed rapidly, and
finally left the trestls albout 3,050 feet from the initial
point of deraillment while traveling at a speed of about
35 miles per hour.

The engine fell a distance of about 12 feet and
was destroyed, practically the only part intact being the
boiler. The person killed was a photographer-writer,
who was temporarily employed by the Epston & Maine Railroad,
and the persons injured were the engineman, fireman and
a photographer, all of rvhom were riding on the engine.

Sunmmary of evidence

Fngine No, 1 made the fairst ascent of Mount
Washington in 1889; 1t was in regular service unti1l 1878,
when 1t was replaced by the present type of engines 1in
use on this railway. Since that time 1t made a tour
of national expositions as well as being located 1in
Museuns, On the day of this agcident a celebration was
in progress on Mount Washington under the auspices of
the governor of New Hampshire and the president and
diregtors of the Boston and Malne Railroade The ceremonies
were 1n connection with the return of "Peppersas" to the
mountain where 1t made 1is first trzp 60 years ago. The
plan was to run the engine once to the summit of the
mountain and return, after which 1t was to be placed on
permanent exhibition. Six trainloads of guests, each
train consisting of an engine pushing one car ahead of
1t, had preceded engine No. 1 up the mountain to the summit,
This engine made one stop while ascending the grade due
to low steam pressure and another to lubricate the
cylinders. After taking water at Gulf Tank the return trip
wag started down the grade, and 1t wae on this return trip
that the accident occurred.

Engineman Frost, whose regular position with the
Boston and Maine Rallroad 1s enginehouge foreman,had
worked on the Mount Washington Railway for six congecutive
summers as machinist, extra engineman and master mechanic.
In preparing engine No, 1 for the exercises on July 20
he examined all parts and found the main parts 1n very good
condition, The main valve was missing, but this was
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repleced erd other parts were renewed, including the
pilstcns, After the engine was taken to the base of the
mountala several trial trips were made by running part

way up the mountain and during these tests the engine
apncared to function perfectly. On the trip on which

the accident occurred he ran the engine up as far ag Gulf
Tank. At this point he i1nepected and oiled the engine,
after which the return trip to the bzse was started.
Nothing unusual occurred until he reached a point about
one-half mile from where the roturn trip was started

when Le heard a sngo at the front end of the engine,
1mmediately followed by %tne forvard end raising up and
when 1t came down the cor vhecl was out of the cog rail.
With the assistence of the fireman he attempted to apply
the hand brake but without much effect on the speed of the
engine, and realizing that the engine was out of control he
shouted to t he other persors to jump. Engineman Frost
could not account for the front end of the engine lifting
out of the cog rail unless it was causged by a broken tooth
from a cog wheel beilng stuck in the cog rail. He further
stated that he had never known of a cog wheel breaking on
any of the engines used on this line; at one time a front
p1nion gear broke on one of the present type of engines and
the train stopped 1mmediately.

The statements of Fireman Newsham substantiated those
of Engineman Frost. He estimated the speed of the engine
at the time of the accident at 2 miles per hour and at 30
mileg per hour al the time he jumped off. He also said
that he di1d practically all of the work in preparing the
engine for the trip on which the accident occurred.

Caleb Frost, 18 yesars of age, son of the englneman,
stated that on the day of ihe accident he walked up the
mountalin behind the engine. When the engine started the
return trip he, together with two other persons, got on,

The engine was proceeding normally and withcout indicaticn of
trouble until he heard a snepping sound near the front part
of the engine and 1t appeared to be derarled and bumping on
the ties. He Jumped just as the engine started down the
long trestle and the last he saw of the engine was when 1t
disappearcd around a curve running at high speed and tearing
up tae ties.

Assistant to Engineer of Maintenance of Way Watson
rtated that he arrived at the scene of accident on the morn-
1ng of July 22 and made an inspection of the track in the
vicinity of the point of accident, He found warks on the
pide of the cog rall between bents 768 ard 734 which appeared
to aAve peen made by something sliding on the angle 1ron
which forms the side of the cog raxl. There were also
marks on the ties 1n the same vicinity which appeared to
have been made by a zear sliding on them, and
about 50 ties were broken between these pointa.
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Later he found several teeth from a broken cog wheel
and perts of the broken main driving gears, approximately
1,100 feet from the first rnark of derailment.

Chief Mechanical Officer Richardson stated that he
rade an inspection of engine No. 1 upon 1ts arrival at
Concord shops for the necessary work and repalrs 1n
preparation for the ascent of Mount Washington. The
mgln concern was with the strength of the boiler, which
was 63 years o0ld; a hydrostatic teet with a pressure of
150 pounds was made, which pressure remained applied
over night, The boiller was also tested by representatives
of the mechanical engineer'g office and after the results
of these tests had been assembled 1t was considered
perfectly safe to run thie englne under a steam pressure
of B0 pounds. An inspection of the toiler after the
accident showed the flues intact, top of boiler and
all seams except the mud ring were tight, the dent on the
mud ring belng inward. This inspectlon convinced him
that the boiler was not involved in the accident. Mr.
Richardson wag fully satisfied that the engine was capable
of making the ascent safely but had some doubt whether it
would descend freely, and during the trial trips 1t had
s0 much 1nternal grlctlon that 1t was necessary to push
1t down by u51ng?other engine. He rode the engine while
1t made the ascent on the day of the sccident and 1t
functioned as 1ntended. He further gtated that in
degcending the mountain the speed of the cngine was
regulated by compression 1n the cylinders, and in addition
tnere was a hand brake connected to the rear axle on which
there was a cog wheel in rmesh with the cog rail. After
the accident the front axle agsembly was located and the
a1 shaft and main eog were found in good condition.

The two large driving gears mounted on the axle were
completely broken, only the hubs remaining. The two
pinions were st1ll on the drive shaft, one of them intact
and the other forced outward about one-half 1ts width

and one tooth broken, but 1t was st1ll keyed solidly to the
gshaft. In his opinilon the accident was caused by the
broken tooth i1n the pinion gear on the drive shaft, which
meshed with a large driving gear on the front axle,
Jamming the gears and locking the entire front axle
agsembly, This condition, with the engine backing down
the heavy grade, according to the usual practice, caused
the front end of the engine to raise a sufficient distance
to 11ft the cog wheel out of the cog rail, and when the
engine dropped back the cog wheel did not mesh, permitting
the engine to get out of control.

The engine involved in this accident was designed
to run forward up the mountain and backward while descend-
1ng., The frame was of vood construction, reinforced
with metal, engine and tender being ome unit. The boiler
was of the vertical or upright type, hung in trunnions
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t0o permit 1t to aggume the vertical position regardless
of the angle of the ascent while climbing the mountain.,
There was one ¢ylinder on each side of the frame which
delivered power through crank shafts to a drive shaft

on the front end of the sngine, on which were mounted
two pinion gears, The front axle was in front of this
drive shaft and t{wo large gears were keyed to 1t which
neghed with the pinion gears. In the center of the
front axle there was a large cog wheel which engaged
With the cog rail and which furnished the tractive

power and also acted as a retarding feature in descending
the grade, In addition to the driving cog wheel, there
Vere two other wheels with ratchet attachnents which
served to hold the engine when 1t became necesgsary to
stop while ascending the grade. In the center of the
rear axle there was a cog wneel similar to the one on
the front axle and which nmeshed with the cog rail and
Wag used in connection with the hand brake, although

the principal braking power was by compression in the
cylinders.

Conclusglons

This accident ia believed to have been caused by
the locking of the driving mechanism on the forward
part of the engine.

According to the evidence, the first intimation of
anything wrong had by the persons riding on the engine
was when they heard a click or snap at the front end of
the engine, which then seemed to raise upward and then to
drop down, apparently with the driving cog wheel out of
mesh with the cog rail, An attempt to control the speed
with the hand brake was without avail. Examination of
the front axle after the accident sghowed that the cog or
driving wheel was gt1ll intact and secured to the axle,
although both large driving gears were completely broken.
The drive shaft was also found and both pinion gears were
attached to 1t, Ong of the gears, however, had a tooth
broken off and this gear had been forced out of position
on the shaft for a distance of about one-half its width;
the other gear was in good condition, The damaged
condition of thig driving assembly indicates that the gears
probably were jammed by the broken tooth of the pinion
gear becoming lodged between this gear and the large
driving gear with which 1t was supposed to mesh, resulting
in the locking of the mechaniem, This condition
apparently accounted for the raising of the front of the
engine sufficiently to disengapge the forward cog from
the rail, and when this end of the engine came down the
cog wheel failed to mesh with the cog rail.
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Enginceran Frost and Fireman Newsham had been on
cuty 12 hourg and 22 minutes at the time of the accident,
after having been off duty for more than eight hours;
both had zood records.

Respectfully submitted,

W. P, BOELAND,

Director.



