INTERSTATE COMMERCE COMMISS1ON

REPORT NO. 3392
IN THE MATTER OF MAKING ACCIDENT INVESTIGATION

REPORTS UNDER THE LOCOMOTIVE INSPECTION ACT
OF FEBRUARY 17, 1911, AS AMENDED
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FLORIDA EAST COAST RAILWAY
May 9, 1951
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Accldent (boller explosion) at Lake Worth, Fla., on April 4,
1951, caused by overheating of the crown sheet due %o
low water.

.t bt S ) meat) g

REPORT OF THE COMMISSIONL
PARIERSON, Commissioner:

On April 4, 1951, about 9:40 a.m., at Lake Worth, Fla.,
the boller of Florlds East Coast Rallway locomotive 8l5 ex-
ploded while the locomotive was hauling a frelght traln at an
estimated speed of 45 miles per hour. The englneer, fireman
and three nonemployees were serlously injured.

1Under authority of section 17 (2) of the Interstate Commerce
Act the above~entitled proceeding was referreg by the Commlission
to Commissioner Patterson for consideratlon and disposltlon.
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DESCRIPTION OF ACCIDENT

Floride East Coast Rallway locomotive 815, haulling soutle
bound freight traln Extra 815 South departed from Fort Plerce,
Fla., at 7:25 a.m., April 4, 1951, en route to Miami, Fla.,
and proceeded without any known unusual incident to a point .
4664 feet north of the station at Lake Worth, Fla., approxi-
mately 63 miles from Fort Plerce, where, at about 9:40 a.m.,
the boiler of the locomotive exploded while the traln was
moving at an estimated speed of 45 miles per hour. Cars were
plcked up and set out at several points en route and the tender
water tank was filled at West Palm Beach, Fla.,, 6 mlles from the
point of the accldent.

The train, which departed from West Palm Beach, at 9:¢15 a.m.,
consisted of 13 loaded and 24 empty cars, 1550 tons, which was
about one~third of the maximum tonnage handled in this district.
At the time of the accident, the englneer and filreman were seated
in thelr usual positions in the cab and the brakeman and conduc—
tor were in the brakeman's cab on top of the tender water tank.
The northbound and southbound tracks were parallel, with centers
of the tracks 13 feet 68 inches apart. The tracks were tangent
and approximately level for a dlstance of 8 miles approaching
the point of the accident and for 7 miles beyond.

The force of the explosion raised the rcar of the locomo-
tive and front of the tender from the track, allowlng both
tralling truck centering device rockers to fall out of position
and to the ground, and moved the front of tender 6 inches off
the truck center. The front smoke box door wlth headlight
attached was blown from the locomotive; the door was found
220 feet south and 285 feet east, and the headlight 220 feet
south and 225 feet east of the polnt of the exploslon. One
half of the fire door wlth door latch attached was found at the
side of the track at the point of explosion. The carbon box of
the flre pan was found in the center of the track about 40 feet
south of the point of explosion. Both rails of the rear Ilrame
extension of the locomotive and the drawbar and safety bar were
bent. The lower portion of the draw casting on the locomotive,
the lower portion of the buffer casting on the front of the
tender frame, and the truck bolster hanger at left side of front
tender truck were broken. All of the brick work was blown from
the firebox and bricks struck and damaged a total of 19 build-
ings at thec sildes of the track. An automobile standing on the
east slide of the track was overturned; it and three other auto-
moblles were considerably damaged. Both ralls of the track .
beneath the locomotive were kinked downward and 2690 feet of
the track was damaged by the explosion and the dereilment whlch
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followeds The train came to a stop 2694 feet beyond the point
of the explosion with the second, third, and fourth palrs of
driving wheels deralled. The tires on these vheels were badly
damaged by sliding on the track rells in the derallment.

The engineer and fireman were serlously injured. The engl~
neer was glven first ald treatment at Lake Worth and later sent
to his home, and the fireman was taken to a hospital in West
Palm Beach. 4 man and woman in one of the damaged buildings
ag% a roman near the track suffered shock that required medical
attentlion.

DESCRIPTION OF LOCCMOTIVE

Locomotlve 815 was an oll burning, 4-8-2 type, bullt by
the American Locomotive Company in June 1926; cylinders 28 by
30 1nches; dlameter of driving wheels over new tires 69 inches;
welght 1n working order 356,000 pounds; welght on drlving wheels
244,500 pounds; tractive effort 60,800 pounds; working steam
pressurc 210 pounds per square incn, it was equipped with Baker
valve gear; type "AY superheater; front end throttle; Alco
power reversinv gear; and a Clarke fuel oil burner. The locomo=-
tlve had made 6,511 mlles sincc last classified repalrs. The
rectangular tender had a capacity of 12,000 gallons of water and
5,000 Pallonq of fuel oil; weight in working order 255,900 pounds.
A brakeman's cabin was located on top of the tank back of the fuel
spacee

The boiler, bullder's number 6€,825, was a three-course
conical type, radizl stayed, with o sloping back head; 1inslde
dlameter of the flrst course 8 inches and the thlird couree
944 inches. The thickness of the first course sheet was 13/16
inch, the second and third courses 7/8 inch. The wrapper shect
wae 1/2 inch, back head 9/16 inch, and throat sheet 3/4 inch
thick. The boller was equipped with 226 2} -inch and 54 5i-~inch
superheater flues, 22 fect in length.

The firebox, which was 121 inches long and 9 inches wide,
was equlpped with a ocombustion chamber, 51 inches lIn length, and
two thermic syphons whlch extended from between the 15th and
16th transverse rows of crown stays back to between the 36th and
37th transverse rows. The firebox originally was of four-plece
construction, consisting of crown and right and left slde sheets
in one plece, flue sheet, door sheet, and inside throat sheet.
The fluc sheet and inside throat sheet were 1/2 inch thick and
the other sheets 3/8 inch thick. The crown sheet wae 8} inches
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hisher at the flue sheet than at thc door sheet., All secans
werec riveted with the exception of the syphon seams which were
butt welded. In August 1947, the right and left side shcets
end. the necks of both syphons had been renewed. A small patch
had been gpplied to each of ilhe four mud ring corners and a
patech, 40 inches in length, to the top knuckle of the Tlue
sheete All patch seams were butt welded with exceptlon of the
knuckle patch crown sheet seam which was riveted.

The crown sheet was supported by 20 longitudinal and 38
transverse rows of stays. The first four transverse rows of
crown stays extending to and including the 5th longitudlnal
row each side of center line were hollow expansion stays, 1li
inches diameter at the bottom and 1-1/8 inches at top end with
reduced body section one inch in dlameter. The 5th to 3Cth
transverse rows of crown stays, irnclusive, in the first flve
longitudinal rows on each side of center, with exceptlion of
the stays in the syphon flanges, were tapered, driven head
stays, 1} inches in diamster at bo%ttom and 1-1/8 inches at top
end; the. stays through the syphon flanzes had driven heads,
1+ inches in dlameter at both ends and 1-1/15 inch body sec-
tion. The 6th to and includin. the 10th lonwitudinal rows on
both sides of center line from the 1lst to the 38th transverse
rows, inclusive, werc stralght stays 1-1/8 inches in diamecter
at both ends and 15/16-~inch body section. The remaining stays
on both sides of centecr and in the combustion chamber, door
sheet, and throat sheet were straight l-inch hollow, flexible
typc. The crowvn stays were spaced 4.25 by 4.11 inches, the
coubustion chamber stays 4.5 by ¢ inches, and all other stay-
tolis 4,12 by 4.28 inches.

EXAMINATION OF BOILER AND APPURTENANCES
BOILER

The initlal failure appeared to have occurred at the front
of the combustion chamber crown shcet where the shcet had been
overheated. Apparently the crown sheet bagged causing the
top knuckle of the flue sheet to fold down until rupture oc-
curred. Starting at the center linc, on the right side the flue
sheet torc through the wclding of the knuckle patch one inch
above the top row of superhcater flue holes for a dlstance of
14 inches, then diagonally between the 3rd and 4th longitudinal
rows to a point 2 inches from the center of the rivet holes of
flue sheet seam, into the crown sheet, and straight across the
sheet to the 7th longitudinal row at the 1st transverse row and
diagonally downward to the 16th longitudinal row between the
3rd and 4th transverse rows. From between the 14th and 15th
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longitudinal rows at the 16th transverse row, the sheet tore
through the 16th transverse to the 4th longitudinal row and
diagonally backward throuch the flange of the rizht syphon %o
the 19th transverse row at the 2nd lonzitudinal row on right
side of center line and across to the 2nd longitudinal row

on left side of center line, then diszonally forward on an
lrrepular line through the flanme of the left syphon to the
16th transverse row and 4th lonaitudlnal row and dovmward
through the 16th transverse row to the 10th longitudinal row,
and from between the 15th and 16th transverse rows to between
the 14th and 15th longidutinal rows. From the 17th longltu-—
dinal row between the 2nd and 3rd transverse rows, the sheet
tore diagonally upward to the 1lth longldutinal row to a
point 2 inches from the center of the rivet holes in the flue
sheet seam and stralght across to the 4th longltudinal row of
stays and downward to the knuckle of the flue sheet, 1into the
weld of the knuckle patch, and through this weld for a distance
of 14 inches to the center line. The upper portion of the com—
bustion chamber and 16 inches of the front upper portion of
the firebox from the 15th longltudinal row of stays on each
silde of the center line folded down into thce lower portion of
the combustion chamber, onto the necks of the right and lcft
syphons, the inside throat sheet, and the front part of the
fire pan.

The firebox crown sheet between the two syphons with
parts of the flange and inside body wall of each syphon pulled
from the stays and pocketed downward 34 inches between the 10th
and 20th transverse rows of stays; the pocket sloped upward to
the crown sheet level between the 29th and 30th transverse rous
of stays. The inslde wall of the right syphon pulled from the
lst to 8th staybolts, inclusive, in the top row of the syphon
wall, from the lst to the 6th staybolts, inclusive, in the
second row, and from the 1lst, 2nd and 3rd staybolts 1n the 3rd
row. The inslde wall of the left syphon pulled from the 1lst
to 11th staybolts, inclusive, in the top row, from the 1lst to
9th staybolts, inclusive, in the 2nd row, and from the 5th,
6th and 7th staybolts in the 3rd row.

The crown sheet also tore between the 4th and 5th longi-
tudinal rows at the 15th and 16th transverse rows, forward to
the 10th transverse row of stays at right and left sides of
the center line. The welding at the top of right and left
inside throat sheet ears failed for a distance of 1€ 1lnches
on each ear. The lower portion of the right and left flrebox
sheets and mud ring were sprung outward to a maximum, at the
longitudinal center of the mud ring, of 5} inches on right
side and 2~5/8 inches on the left.
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The sheets pulled from 408 crown stays, 190 staybolts, and
10 2%=inch flues, and partly pulled from 9 53~Inch flues, 18
crown stays, and 12 staybolts. Onec broken croun stay pulled
away with the sheet; 60 inches of welding in firebox falled.

Nine S%~inch flues in the top row were sprung upward ap-
proximately one inch near the back end of flues. A superheater
unlt in the center superheater flue in the bottom row was blown
forward 26 inches from 1lts original position. The petticoat
pipe was blown forward at an angle of 45 degrees from vertlcal;
the fire pan was blown from its fastenings to the mud ring and
folded down over the right and left back frame extensions and
right and left sides of the trailing truck frame.

Approximately 24.5 square feet of the crown sheet and 2.5
square feet of the flue sheet had been overheated. The over-
heated area as indicated by discoloration of the sheets extend-
ed downward from the top of the flue sheet to the center of
the top row of superheater flues and across the combustlion
chamber to the 8th longitudinal row of stays at the first trans-
verse row of stays from the flue sheet on right side of center
line, diagonally backward to tetween the 13th and l4th trans—
verse rows at the 6th longitudinal row at righ® side of center
line, acrcss to the 6th longitudinal row at left side of center
line, and dlagonally forward and upward to the 8th longldutinal
row at the lst transverse row from the flus sheet. The line of
demarcation on the flue sheet indicated that the water had beecn
8 inches below the highest part of the crowm sheet. The ends
of » large number of crown stays in the overheated area were a
distinct blue in color and some were cupped downward approxl-
mately 3/8 inch. All stay holes in the sheets from which the
stays pulled were stretched and a number of them were elongated
to a maximum of one-half inch. At the point of rupturc part
of the crown sheet was reduced to 3/16 inch in thickness. The
firebox sheets as far as could be seen were free of scale. The
sheets, the threads in the stay holes in thc sheets, and those
remaining on the stays appeared to have been 1n good condition
prior to the accident.

APPURTENANCES AS FOUND

The top and bottom water glass valves and the feed water
pump throttle were opened and closed by the carrier's air brake
superintendent, in the presence of the road foreman of englnes
and general foreman of shops, Miami, Fla., 4 hours 35 minutcs
after the accident occurred. The air brake superintendent
stated that after operating the valves he placed them in the
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same position as they were found at the time of his arrivel
at the point of accident. The followins descriptions apply
to the gppurtenances when later examined by the Commissionts
representatives.

Safety valves: The boiler was equipped with three 4-~inch
/.Ashton Bafety valves set to open at 210 pounds, 213 pounds,
and 216 pounds, respectively. When tested on locomotive 801,
which was the same class as locomotive 815, the first valve
opened at 210 pounds and seated at 208 pounds; the sccond valve
opened at 213 pounds and seated at 210 pounds; the third valve
opened at 215 pounds and seated at 212 pounds. Thc flre was
forced and the steam pressure in the boller could not be raised
anove the settlng of the second valve.

Bteam gage: The boller was equipped with one Ashton steam
gage, graduated to 400 pounds; when tested on a dead welight
tester, 1t reglstered correctly from O to 270 pounds. The
siphon valve was found in open position and the openings into
tne boller and siphon pnlpe were clean and unobstructed.

Water lever indlcating devices: The boller was equipped with
a water column on which a water glass and three gage cocks were
mounted. The column was a Nathan type WOA; inside diameter 3
inches and length 21 inches. The top connection entered the
wrapper sheet 14 inches from the boliler back head and 7 inchcs
to right of center line. The lower connectlon entered the
boller back head at a point 15 inches to right of center line
and 6 inches below the highest part of the crown sheet. The
steam pipe to the column was a li-inch 0.D. copper pipe, 50
inches in length. The top nipple had an opening of 1} inches
into the boller; the lower nipple extended into the boiler
2-3/4 inches with an opening of 3/4 inch. The interior of the
column, the steam pipe, and openings into the boller were clean.

The Nathan type water glass was mounted on the back of the
water column; the bottom water-glass valve entered the water
column 1} inches above the highest part of the crown sheet,

The glass had a clear reading of 8 inches with indications vis-
ible from deck and right and left sides of cab. The top water
glass valve was found in closed position, the bottom valve fully
open, and the drain valve closed. Statement on file made by
officlals mentioned in the 4th preceding parsgraph pertalning

to these valves 1is:

‘ iThe water glass drain valve was closed. Eottom
connection fully open and the top connection two complete
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turns open and requlred one and one-half turn to opcn
fully. !

The upper end of the water glass was connected to the top
water~glass valve at the water column by a 5/8-inch 0.D. copper
pilpe 18 inches 1n length. Thls pipe was cracked above the col-
lar at the connection to the top water-glass valve. The crack
extended through the pipe and splrally above the collar for a
distance approximately 35 percent of the clrcumference of the
pipe. The water—glass valves were closed and a hydrostatic
pressure of 160 pounds was appiied through the water-glass
drain plpe before the connections to this pipe were disturboed.
The plpc leaked badly through the crack and the water squirted
with force to the top of the cab. This pipe was then removed
and tested on locomotlve 817 under 175 pounds steam pressurc.
The plpe leaked badly through the crack and spurted steam and
water to the top of the cab. The weter was lcwered in the
boiler to a point immediately below the bottom gage cock and
four or flve tests were made by draining the water from the
glass by opening the water-glass drain valve; when the drain
valve was closed and both water glass valves in open normal
position the water would immediately rise to the top of the
water glass. The water glass valves had openings into the
column of 5/16 inch. The water glass draln valve and pipe
were in good conditlon; the passages through both water glass
valves, water glass, and drain valve werc clesn and unobstructed.

The three Lee type gage cocks entered the right side of
the water column; were spaced spirally on 3—-inch vertical cen-
ters and were in good condltion with passages clean and unob-
structed. The gage—cock dripper and its drain pipe were in
position and unobstructed.

The locomotive was leveled and the lowest reading of the
water glass and bottom gage cock was found to be 53 1nches
above the highest part of the crown sheet.

Feedwater heater and pump: The locomotive was equipped with
a Worthington 4-B-L feedwater heater type pump with a rated
capaclty of 7200 gallons per hour. All of the related piping
to this pump was found in good condition and unobstructed. The
operating valve was located in front of the cab on the left side
wlth an extension handle leading back into the cab and was op=-
erated from the left side of the cab; this valve was found closcd.
The statement of offlcials previously referred to shows operating
valve was open one complete turn when examined lmmediately after
the accident.
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The feedwater pump was tested on locomotive 801 with the
following results: With 100 pounds boller steam pressure and
the operating valve three—~fourths turn open, 1t raised the

“ water level in the water glass from 1/2 inch to 1-3/8 inches
in 2 test of one mlnute. At 150 pounds pressure, it ralsed
the water level in the glass from 1/2 inch to 1-3/4 inches in
a one-nminute test; at 200 pounds pressure it raised the water
level in the glass from 1/2 inch to 1-7/8 inches in a one-
minute test while the operating valve was 3/4 turn open; with
the operating valve fully open at 200 pounds boller stesm pres-
sure it raised the water level in the glass from 1/2 inch %o
2 inches in a one-minute test.

Injector: The locomotive was equipped with a Nathan 1918
Special B non-1lifting type inj)ector, a rated capacity of 6500
gallons per hour at 200 pounds steam pressure, located under
the richt side of the cab with the starting valve located in
front of the cab. The related piping to this injector was
found in good condition and unobstructed. The injector was
tested on locomotive 801 with the followlng results: With
100 pounds beoiler steam pressure and the water valve fully
open, the injector took up all the water and ralsed the water
level in the water glass from 1/2 inch to 1-1/8 inches in onc
minute; at 150 pounds boller steam pressure with water valve
fully open, the injector took up all the water and ralsed the
water level in the glass from 1/2 inch to 1~3/4 inches in one
minute; and at 200 pounds boiler steam pressure with water valve
fully open the injector took up all the water and ralsed the
water level in the glass from 1/2 inch to 1-1/4 inches in one
minute. The annunclator on the injector was found in good con=
dition and unobstructed. The tubes, which were stamped 6500
gallons, werc removed from the lnjector after these tests were
made and were found in good condltlion. The feedwater pump and
the injector worked properly and delivered normal quantities of
water to the boiler.

Boller check: The locomotive was equipped with duplex Nathan,
300-pound, 23-inch, feedwater pump type check and stop valve
located on top of the boller near the front flue sheet. The
right check valve had 5/16-inch 1ift and the left check valve,
which was spring loaded, had 4$-inch 1ift; the valves and valve
seats were in good condition. Both stop cocks were fully open

.with the valves securely attached to the valve spindles. The
body of this valve was free of mud and scale and 1ts opening
into the boiler unobstructed.
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Steam turret valves: The mailn steam turrct was located on
top of the boiler in front of the cab; the mailn steam valve,
Injector, and feedwater pump throttles in the turret were
found fully open with the valves securcely attached to the .
spindles.

Blow—~off cocks: The boller was equiwnped with two Okadee -
blow-off cocks. One, a 2-inch cock, was located in the bot-
tom of the first boiler course 15 inches from the front flue
sheet and discharged to right side of the locomotive. It was
found in closed position. The other blow-off cock, a 3/ 4=
Inch Okadee contlnuous blow down loeated in the boller back
head near the right corner of mud ring, discharged through a
5/32-inch orifice to the atmosphere below the locomotive deck.
It was found in open position and the orifice was unobstructed.
Both blow-~off cocks were operated by extension rods leadins
Into the right side of cab.

Tank, tank valves, and tank hose: Only 5 inches of water
had been used from the tank since 1t was last fllled before
the accldent. The interlior of the tank was clean and the
swash plates were in good condition. The tank valves in both
water legs were found in good condltlon and attached to their
operating rods which exterided to the top of the tank. The
right tank valve was found closed and the left tank valve in
full open position. No strainers were used in the tank wells
or tank hose. A wall extended from the outer wall of the left
water lcg of the tank to the outer waell of the right water leg,
approximately 6 feet from front of the tank. A 14} by 47 inch
sectlon of netting on a frame was keyed to an opening in the
bottom of this wall to prevent forelpn matter from entering the
fecdwater lines; right and left tank hose were found in good
conditlion and free of leakage.

INSPECTION AND REPAIR REPORTS

The locomotive received annual inspection October 10, 1948,
at which time class 3 repairs were made. The last annusl inspeo=
tlon was made October 26, 1950. The last monthly inspection was
madc March 23, 1951, at which time the boller was last washed.

Dally inspection and repalr reports from Bowden, New Smyrna ‘
Beach, Fort Plerce, and Miami, Fla., covering the period from

March 1, 1951 to the date of accident were examined. The fol=

lowlng ltems which might have a bearing on the accident were
reported:



March 21, at Miaml, Fla., engineer reported:
"Engine raiscs water very bad.' The T.D.S.
reading indicated 105 grains; the boiler was
blowm cut by hostler and report approved by

;‘ foreman.

March 31, at Fort Plerce, ¥la., encineer
reported: "Water feed pump pounds." Item
signed for by machinist and report approved
by foreman.

March 31, at Miami, Fla., englneer reported:
"Engine foams." The T.D.S. reading indicated
139 grains. One-=half glass of water was blown
out; report approved by foreman.

April 4, at West Palm Beach, Fla., engineer
reported: "Top water glass connection in very
bad condition." This report was made while the
feed water tank was being filled shortly before
the acecident occurred and the report was found
in the cab of the locomotive after the accident.

BOILER FEEDWATER CONDITION

Boiler water tests are made only on arrival of locomo=-
tives at main terminals; the company's rules are not to dis-
patch a locomotive with dissolved sollds above 150 grains
and to reduce the dissolved solids the boiler is blown out
immediately before the locomotive is dispatched. When this
locomotive arrived at New Smyrna Beach on aprll 3rd, the
water in the boiler was tested and found to have 130 gralns
of dissolved solids. One-half glass of water was blown from
the boller before the locomotive was dispatched at 113120 pem.
on April 3rd. The engineer in charge of movement of the loco=
motive from New Smyrna Beach to Fort Pierce, 117 miles, with
the caboosc only stated that he had no trouble with the boiler
foaming. No test was made of the boller water at Fort Plerce,
the point from which the locomotive was last dlspatched before
the accident.

. SUMMARY OF EVIDENCE

The engineer stated that locomotive 815 performed satis-
factorily and the boller did not foam during the trip; that
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the flrecman was carrying the watcr with the feed water pump
and the injector was not used durlng the trip; he noticed a
leak in the steam plipe to the water mlass at its connectlon

to thc water glass valve and trlied to stop the leak by tight-
ening the nut on the pipe with a wrench but was unable to do
s80; he did not consider the leakx bad enough to have any ceffect
on the lndicatlion of the water level; cshortly before thce accl-
dent he noticed the water level in the water glass indicatcd
a little more than one-half full; that while watcr was belng
taken at West Palm Beach, apprOAimatclv 35 minutcs before the
accldent occurred, he mgde out his dally work report; thc only
ltem on tris report was! "Top water glass connsctlion 1in very
bad condition,"

The fireman stated that when he arrived at the locomotive
in Fort Pierce at 6:55 a.m. on date of accldent, he blew out
the water glass and noted the top water glass connectlon was
leaking and nfter departure from Fort Plercc thils leak in-
creascd, the water and steam spurting to the top of the cab;
that he cxperienced no trouble in maintalning the proper water
level with the feed water pump, and that shortly beforc the
accident he noted the water glass was more than half full,

The brakeman stated that he was in the cab of the locoilo-
tive from the time the train left West Palm Bezch; that he did
not observe the water level in the glass or any leakage about
the water glass; the engineevr and flreman were in normal coundl-
tion and did not appear to be worried about the locomotive, and
that he left the cab of the locomotive and cntered the cabln
on ton of tank avout 6 nminutes tefcre the accldent.

The conductor stated that he was in the cab of the locomo-
tive from the time the train left West Palm Beach until hc wong
back to the brakeman's cabin sever2l minutes before the accli-
dent; the engineer and fireman were in normal condltlen and did
not appcar to be worried about anything unusual in the opera-
tion of thc locomotive; that shortly before he left the cab he
observed the water glass was three-fourths full of water, and
he did not note any lealtage about the water nlass.

A machinist stated that he made an inspection of locomotive

815 after its arrival at Fort Pierce at 2:25 a.m. on Aprll 4th.
The feedwater pump was tested and it worked properly; the water

glass and three gage cocks were tested; the water glass was blown

out several times and the water circulated freely in the glass;
that the indicatlon of the gage cocks corresponded with the
water level in the water glass; that no leakagc was notcd about
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the water ~lass and its connrctions, and that he did not test
the injector.

DISCUBSICON

The crack in the copper plpe vhienh extended from the top
of the cage glass to the valve at the water column and was
locatcd at the valve union caused a differential in pressurc
which resulted in maintenance of a water level indicatlon
materially hicher than that cxlsting in the boller. Tests
made by our inspectors suhsequent to the accident, describad
on page 8, showed that a safe water level would be indicated
by the =zage glass when the level of the water in the boiler
had recedecd below the danger point. The leak at the top gage
glass valve could olso affecet the column~mounted gage cock
indication or water level. It thus appears that the boiler
was bcing operated with a falsely indicated and epparently
safe water level while the quantity of water in the boilcr
decreascd until the crown sheet became overhecated with disas-
trous consequences. Had the boller been equipped with a second
water glass the differcnce in readings of water level showm by
the two gage glasses would have indicated nccessity for imme-
diate action to remedy a defective and potentislly dangerous
situation and this accident might have been avolded.

Such installatlons have been recommended in numerous
annual reports @f the Bureau of Locomotive Inspection dating
back to 1920 and on various other occasions and agoin empha~
slized in that part of the 26th Annusl Report of the Burcau
of Locomotive Inspection for the fiscal year ended June &0,
1937, which reads as follows:

"All road steam locomotives should te eauipped
with a sultable water column to which shall be at-
tached three gage cocks and one water glass wlth not
less than 6 inches, preferably 8 inches, clear read—
ing, and one additlonal water glass with not less
than & inches, prefcrably 8 inches, clcar reading,
located on the left sidc or bhack head of the boller.
The water glasses to be so located, constructed, and
maintaincd that they will recister thc approximate
generzl water level in the boller under all condltions
of service and show a corresponding level within 1
inch and be so located, constructed, and mzintalned
that the engincer and fireman may under all condi-
fions of service have an easy and clear view of tho
water in the glass from their respective and proper
positions in the cab. The gage cocks to be so located



that they wlll be in easy reach of the englneer from
his proper position in the ceb while running the loco-
motive, extenslon handles to be agpplicd i1f necessary
to accomplish this."

M#*%Tt 1s very important that at least two devices,
ottached separately to thc boller, be employed for the
purpose of provlding vlisual indicatlions of the water
level at all) times so as to form a double check and so
as to hove one appllance in case of fallure of the other
while on the road and away from polnts where repalrs can
bc made. "

A signed statement dated April &, 1951, covering Joint in-
spection made by the superintendcnt of alr brakes, road forcman
of engines and general foreman at 2:15 p.m., April 4, 1951, or
4 hours 35 minutes after the accldent, shows that automatic
brake valve was not in the position in which it had been ob=
served obout 30 minutes prior to the inspection; that position
of various valves was determined by movement and that thesec
valves werc left exactly as they were found. The positlons cof
the top watecr-glass valve, feedwater-pump valve and left tank
valve as describcd in the statement did not correspond to the
positions of these valves as found by our inspectors durlng
their examination of the locomotlve. The admitted movement of
various boiler appurtennnce controls by railroad employecs dJur-
ing thelr examinatlon of the damaged locomotive and evldent sub-
sequent meddling by unknown persons dlscloscs that action to
prevent disturbancc of all parts and appurtenances and to piro=-
serve them in the condltion found after the accident, which 18
general railroad practice, and is required by Section € of the
Boller Inspection Act, was not effected by the carrier.

CAUSE OF ACCIDENT

It 1s found that thls accldent was caused by overheating
of the crown sheet due to low water. The defective conditlon
of the top gage glass conncction, which caused a false indica-
tion of the water level in the boller, was a contributory cause
of the accldent.

Dated at Washington, D. C., this 9th day
‘of May, 1951,

By the Commlsslon, Commissioner Patterson,
W. P. BARTEL,
SEAL
Secretary.
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