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INTERSTATE COMMERCE COLIISSION

REPORT NO. 3493

IN THE MATTER OF MAKII'G ACCIDENT INVESTIGATION
REPORTS UNDER THE LOCOMOTIVE INSPECTION ACT
OF FEBRUARY 17, 1911, AS AMEIDED
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SOUTHERN RAILWAY

January 5, 19583

Accident at Birmingham, Ala., on Octobver Z, 1952, caused by

fallure of a maln air reservolr on a TClesel=electric
locomotive unit.

REPORT COF THE COMMISSIONT

PATTERSON, Commlssioner:

On October 3, 1952, about 5:10 p.m., at 3irmingham, 4Lla.,
while Southern Rallway Dlesel=electric locomotive unit 4120 was
standiny on a shop wash rack track, the left main alr reservolr
exploded. Two plpefitters were seriously injured.

.1Under authority of section 17 (2) of the Interstate Co.amerce
Act the above-entltled proceeding was refcrred by the Coummlsslon
to Commlsslioner Patterson for consideration and dispositlon.
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DESCRIPTION OF ACCIDENT

Southern Railway Dlesel-electric locomotive unlt 4120 was
standing on wash rack track at Finley Shop, Bilrmingham, Ala.,
October 3, 19562, about 5i10 p.m., undergoing final inspectlon
after a monthly lnspcetion had been made, when the left main ,
alr rcservolr exploded.

an alr leak had been found at the automatic brake valve.
An 1inspector who dld not know location of the reservolr cutout
valve summoned two plpefitters and recquested tiaem to cut the
maln alr reservolr pressure off of the brake plpe. The pipe=-
fitters went into the nose of the unit and closed the valve to
main reservolr supply line to the No. 8 distributing valve
chamber, thinking this was the valve they were seeking. Upon
findlag that this did not reduce the alr precssure at the brake
valve, they then traced the reservolr »piping and found the cut~
out valve located at the back of the eab under the engline com-
partment. They closed the cutout valve and returned to the
nose of the unit to open the valve which had becn closed 1n
error. The pipefltters were in the nose of the unit and the
inspector was in the cab when the explosion occurred.

The convex head of the reservoir was completcly blowm
from the cylindrlical portion of the reservoir; thc head was
dlstorted and 1ts attached plplng was bent and broken. The
force ol the cxploslon drove the reservolr back agalnst the
ballast vlock whlch supported the cab deck wlth sufficlent
foree to indent the top of the back head and push 1t into the
reservolr, tearing the welded clrcumferential seam for a dls-
tance of 26 1nches. The piping at back of the reservolir was
broken at practically every threcaded connection.

Both plpefitters were seriously injured and were taken in
ambulances to a hospltal.

DESCRIPTION OF LOCOMOTIVE UNIT

Southern Rallway Diesel-electric locomotive unit 4120,
model FT-A, type B-B, was built by the Electro~Motive Division
of General liotors Corporation at LaGrange, Ill., in August 19245,
Motive power was supplled by a 567-A, 1l6~cylinder, B-type, two-
cycle, 1330-horscpower Diesel engine with direct connccted gener—
ator. The unlt was mounted on two four-wheel trucks, each axle
of whilch was indlvlidually gear connected to a driving motor. ‘
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The welcht on the driving wheels was 244,120 pounds and the
maximum tractive effort was 61,030 pounds. The unlt recelived
class 2 repalrs at Spencer, N. C., on June 10, 1952, at which
time the air compressor was overhauled, maln reservolrs gilven
hydrostatic and hammer tests, and gages, safety valves, and all
other brake equipment tested. Gages were tested and the las®

'rifice test was rade at Birmingham, Ala., on September 5, 1552,
The ualt had made spproximately 22,846 miles since 1t was last
overhauled.

DESCRIPTION AND EXAMINATION OF PARTS INVOLVED

Unit 4120 was equippned with Westinghouse No. 8-EL br-le
eaquipment and a Gardner-~Denver WXE two-stage alr compressor,
conslsting of two low-pressure cylinders 7 inches 1in diameter
and one al-sn=pressure cyllinder 5«Z/4 inchecs in dlameter vith
S-inch stroie. The maxlmum ratine of tlie compressor at 300
revolutions per wninutec was 178 cuble feet per minute. The com—

ressor was direct connected to the crank shaft of the Diesel
enzince Tl.c air flowed from the alr compressor throuh a
2=inch discharne pioc 18 feet long that was connected to two
Wilson alr coolers, which were plped in porallel. From the
coolcrs 1%t continued through a 2-inch discharge pipe vhich
entercd the ccater of the front hecad of the left or No. 1 mailn
reservolr. A l-inch safety velve wes located in thc discharge
pipe fro.. the alr coupressor. Froum the center of tanc rear head
of the Noe. 1 reservolr, the alr then cntcred a l-inch plpe that
was coancecived to a l-inch cutout cock, then through a l-inch
crossover plpe into & sinsle ilson alr cooler, a short leinch
pipe, a non=return checx valve, and into the ccnter of the front
head of Hoas 2 reservolr. A 2-1lnch safety valvc wvas located in
a teec at The front of the No. 2 reservolr.

Frow the center of the rear head of No. 2 reservoir a
lwinch Tinal discharge line entered a dirt collcctor end then
the alr flowed to the zir braoie system supply plpe. At a point
In the crossover pipe from the rear of the No. 1 reservolr to
the front of the No. 2 reservolr folloving the l~1lnch cutout
cock was located the plne conncetion to the alr coamprossor
governor and thc unloader alr supply.

The pipins arronzement found on unlt 4120 did not corre-
spond 1iTlL the recoanmendations for tiils equipment inasauch as
closure ni fthe l-inch maln reservolr cutout cock ianstalled in

he discharye 1line from No. 1 reservolr and vhich was provided
ith & 1/4~1nch dide drain depleted No. 2 reservoir pressure



thereby nullifying eir compressor governor, unloader, cnd the
2=-inca safet, valve protection. The conventionnl plpin: ar—
rangecincnt for the No. 8-EL brake cqulpment calls for the 1-<inch
maln roservolr cutout velve to be located in the final dlscharge
pipe from No. 2 main reservolr in such location that it vl1ll not
nullify operetion of the =ir coupressor unloedin.g facllitics and
the 2=inca sefety valve. Investigetion falled to determine
whether or not the maln reservolr viplnc arrangement as fourd on
unit 2120 at the time of the accldent was as orisinally installed
on ta. unlt or had becen chansed at some shop repalr perlod.

Tho unit was equipped with two moln alr reservolrs; both
reserveolirs and related plping were located benenth the oprratling
cab floore The reservolrs were in loncitudinal position and
parallel to each other. The No. 1 o> left reservolr was idontl-
fied ac Westinzhouse No. 93C63 »nd the No. 2 or right rescrvolr
as Westinchouse No. 93C64. The reservoirs verc 24-1/2 inches
in dismetcr and 60 inchcs long; cepacity of cach £0,000 cunlc
Inches. The cylindrlcel wortions werc constructcd nf 2/16-1inch
boller stecl with the lonsitudinal lap seams securcd bty 3/8-inch

rivets, snaccd 2 inches apart, snd cdres of scams copnsr scaled.
The convex ends, which were coustructed of 7/32~inch boller
steel, hod 2-inck flanges vhich were fittcd end inserted into

the crlindricrl portions, the outecr edges of whlch were turncd
inward, affordins 1/4-inch rctainin~ flanges, snd then brazed.
Bota rcscrvoirs were certified on Auzust 29, 1940, and orli-i-

nally put in service on C.N.0.& T.P. Ry. urnlit 6101. No reccrd
of wncrc or whcn thc roservoirs were chengsed could ke obtained.

The Tront convex herd of No., 1 reservoir wes completely
blown out of the cylindricel scction. Examination of the rup-
tured nortion disclosed thot onproxiuwately 75 percont of the
head flange was improperly fitted, cxccss bronzc metal hed
flowed between the flenge ond the shell, indicatinr ineffcctual
bonding. The wcld around the entire clrcumference of tie lLead
wasd found to be frow only a trace to 1/8 inch thick and closc
examination of the cdge of the sheet discloscd rpproximately
80 percent of the braze on the herd seom wes ineffective. LExome
lnatlon of thc tack head showed that at some time prior to this
accldent, cpparcntly becausc of o leak, two welds had teca o=
plled to the bnck head seonin, one 8 inches and the other 5-1/4
inchics in length.

Thc No. 2 reservolr d1d not s.aow any cigns of distortion.
Previous lecokase wos indlcated by a kreozed arce for o distrnce
of 18 inchcs at the head fit over the originel braze. All wein
reservolr niping end valves werc tested and found to be open ond
free of scdiment.
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The air compressor intercooler l=inch safety valve, J. E.
Lonergan Company, type KIP, vas placed on test rack and found
to be set at 61 pounds pressure. The carrier's instructlons
are that this setting 1s to be 50 pounds.

The alr compressor l-=inch discharge pipe safety valve,
Westingliouse, type E-7-B, No. 536852, was removed from the unit
and placed on test rack and later on dead weight tester. It did
not release at 400 pounds test pressure. The seal on the valve
was not broken before this teet was made. Instructions of the
carrier provide that this safety valve should be 8sct to pop at
a pressure of 175 pounds. The valve wne agaln placed on the
regular ailr test rack and sublected to 175 pounds pressure.
After backing out the pressure adjustiang screw 6-1/6 turns, the
valve opened properly. The valve was tried at this pressure
several times and operated satisfactorily each time. As the
palnt on the adjusting screw cap lock nut was unbroken, 1t 1s
evlident that this valve was not properly set when the last air
test was made on Junc 10, 1952.

Alr reservolr system 2-inch safety valve, New York, equiva-
lent to Westinghouse No. 515561, rated capaclty 800 cublc fcet
per mlnute, was removed from the unlt but becausec of accident
damage could not be tested.

Alr compressor governor unloader pilot valve, type 7=Aux-
525, was placed on test rack and the valve lifted at 141 pounds
and seated at 130 pounds. The carrier's seal on thc govcrnor
was not broken at the time thls test was made. All alr gages
werc tested on dead welght tester and found to be corrcct.

In order to estimate the elapsed timc between the tilme the
reserveir cutout valve was closed and the time at which the cXe
ploslon occurred, a test was applled on the No. 2 main reservoir.
The original l-inch main reservolr cutout valve with the 1/4=inch
draln was applied to thls reservolr. Thc rescrvolr was charged
to 140 pounds pressurc (the working mzin reservolr pressure) and
the cutout valve was then closed thereby opening the 1/4-=inch
draln. It required 4-~1/2 minutes for the alr pressure to drop
from 140 pounds to atmospheric pressuwre. The inspector stated
he spent obout 1 minute in removing thc suppression member from
the brake valve after the air pressure had deplcetcd before the
explosion occurred. Thls wouald indicate that about & minutcs 0
seconds had elapsed durilngs vhich the Diescl enginc operated at
1dlin> specd and the attached nlr compressor continued to vuilld
up pre¢ssure in the No. 1 main rescrvoir.
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A1l the opovllances which were not demaged or defectlve were
reapplicd to unilt 4120 after both mala rescrvolrs werc rencwed
and thic maln rescrvoir alr plpine nltered. Tests applled to the
unit were satlsfactory.

INSPECTION AND REPAIR REPORTS

Ths last annunl inspection wes made on June 10, 1952, at
Spencer, N. C. The last montily inspectlon was made on Sepleme
ber 5, 1952, at Blramingham, Ala.

The dally inspection nnd repelr renorts for 30 days prior
to the accldent were exemincd and these shouved no defeccts re-
ported vhlch would have any btecrinz on tnls accldent.

SUMKARY OF EVIDE!CE

One of the pipefitters stated that they were summoned by
the inspector to unit 4120 to cut the mnin reservolr alr off
the braxe valve. They limmediately went to the unlt, first
entering the nose 11 order to find the cutout cock. Thinlking
the valve to the mnin rescrvolr supply line to the Ho. 8 dls-
tributin,; valve chanbcr was the velve sought, they closcd 1te
Upon findline that this actlon did not doplete the nir on the
brake valvce, they procceeded to trace the maln riscrvolr alr
piping in order to find the cutout valve. It wns found to be
loecated at the back of the cab under the cab floor and was
acecsslble only from the front of the cnzine compartment. After
closinzg The moin rescrvoir cutout valve, hils co-workecr returned
to the nosc of the unit to open the valve which first had been
closed in error s~nd canlled to him to come and verify thls action.
Immedliately after he started into thce nosc of the unlt, the ox=-
ploslon occurrcd and he was »nractically Hlown beck into the oper—
ating cab. He had been struck in the chest by on unknown objcet
and found breathing difficult. The dust in the cab at this time
was very heavy and he crawled on hls hands and knees to the left
ceb door. After descending to the ground by the left stoeps, he
callcd for help for the othwer plpefitter who had been trazpped
in the nose of the unlt,

The other pincfitter could not be intervicwed at the tine
of this investigation duec to hils condltlon., His left lecg wes
so badly 1njurcd that amputation Lcetwecn hip and knee had been
necessnry.




The 1insnector stated that the machinist inspector told him
there was z leaXx at the brexe valve on unit 4120. He went 1nto
the cab and put 1t in emecrgency positlon scveral times but this
did not stop the lesk. Hc went %o the alr room to get a sup-

..pression portion and in the meantime the unlt had been bacxked
b e}

ut of the shop to the wash trnck. He returned to the unlt end
looked for the cutouf cock back of the main reservoir but could
not find 1t at the usual location. Then went to the shoo and

told the two plpefltters to cnme to the unit and show him where
the cutout cock ras located. They rcturned to the anit and the
nlpefitters looked for the cutout cock in the nose and bacxk
toward thc cenglnes In the meantime he went back to the brale
velve and noticed the pressure rcducing. He sat there a minute

or two walting for the pressure to decreasc sufficlently %o permit
chanring the suppression portion. He had removed the two 1/2-inch
nuts when the explosion occurred. He called the plpefitters ~nd
did not hecer thew answer. By this time the dust had settled so
that ho could leox down in the nose of the unit where one of tho
men lay on the floer. He cntered the nose oand helped the injurcd
men up ond then noticed the condition of hils leg. Help was sune
moned, a tournlgquct was placcd on the mrnzled legz, and amoulances
were crlled. The 1nspcctor statcd thoat ne d1d not heer nny sofety
valves release nt any time.

CAUSE OF ACCIDEN
It is found thrt thls rccldint was causcd by defectlve
brazing at & heced of » mnin cir rescrvolr ond accumuloation of
excesslve alr pressurc resulting from lmproper plping arrange-

ment and an inopcrative alr compressor safcty valve,

Datcd at Washinston, D. C., this 5%th day
of Jenuory, 1953.

By thc Comulssion, Commissiloncr Prtterson.

SEAL GEORGE W. LAIRD,

Acting Becretary.



