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INTERSTATE COMIERCE COIILSSION
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REPOLT NO. 3483

IN THE LATTER OF MAKIMNG ACCIDENT INVASTIGATION
REPORTS UNDER THE LOCONOTIVE IMNSPECTION ACT
OF TEDRUARY 17, 1911, AS ALE:JLED

CEITRAL O GEORGIA RATIINAY

tlovember 10, 1952

Accident (boiler explosion) at licIntyre, Ga,, on August 29,
1952, caused by overheaved crown sheet due to low water,

REPONT OF THE COLNISS1ONT

PATTERSON, Commisslioner:

On Ausust 22, 195z, about 1:L0 p.m,, at Melutyre, Ga,, the
boiler of Central of Georgia Ruilway locomotive &2¢ exploded
wnlle the locomotive was standing on the house track, The cngi-
ne=r and fircnan were seriously injured,

lynder autnority of section 17 (2) of the Iuterstate Comnerce
Act tne ebove—entlitled nproceeding was referred by the Commission
to Commisstioner Putlerson tor conslderation and disposltion,



DESCRIPTION OF ACCIDENT

Gentral of Georgia Rallway locomotive 629 was placed in
service at wordon, Ga,, at 7:30 a.m,, Auzust 29, 1952, on the
Gorden switch local which regularly perforns switchiig zervlice
at four kaolin mines at and between Gordon ara MNeIntyre, sa,,

a station 8,9 miles cart of Gordor., After switonlns ot two .
mines the train proceeded, without any known unusuval incident,
onc mile to lleIntyre wherc the train, consisting of 3 loaded ‘

ana 4 empty cars, was placed.on a siding and the locomotive moved
to the house ftracxk, Shortly alterward, =t about 1:20 p,m., tae
boller of the locomotive exploded while the locomotive was stoid-
ing on tne aouse traci,

The firebox crown sheet ard the top parts oi flue shees and
coor sheet had been overheated and the frcnt endé oi the crown
sheet with lop knuckle of flue sheet atlacied was pocleted down-
word to a maximun depth oy 7 iuches, TFPour arch brloi werc blown
down into the Tire nd the front hearine center support wias
spruly, downward from 1ts bearing on the bock soctlon, alloving
the »i2ht ond lelt sectlons of grates to glant, There wvere ne
tesrs in the Tirebox sheels or = nms,

Thne enginccer ond firenar who wers in thelr vsutd pociillons
i}

in the cnb jumped from thelr rernpective windoiisy vothh “ivirn ceri-
ously irjured, The evrlivecr wne taken te his Lowe in Gordon -na
tne firoman was taken to a hospital in [[illedveville, Ga,, and
tiurce days later to the carricr's hospital at Savonnah, Go,

DESCRIPTION OF LOCONOTIVE

Loconotive of§, 2=8-2 type, was hullt Ly the Liaa Locomo=
tive Works in August 101¢; cylinders 27 x 30 l-achoz; driving
wheels 67 inches in diameter over new tivac; uel it 202,700
poeunds; working stear brossure 200 pourds por sauarce lidhg
tractive efrfort 59,000 pounds. It wos equipned witr, Walachacrt
velve gear, Dicliert power reverso Jeav, ty.oe A psupern-oater,
Standard HT type stoker, nd a Franlilin No. & outterfly type
Tire door, The rectangulkar féod water tank had o capacity of
6,500 pallons of water and tender had capoclity for 18 tons of
coil, The locomotive had née 24,707 niles in irelshc and
switching srervicce since receirving clucs 5 repoirs,

The boiler, bullecr's nuw.ber 5174, was & thrce-course
straisht top type, radial ctayed, with Jlopin vocelk head) inslde ’
dlamcter of rlrob course 80-~1/2 inches, and o) third cowrne
85«-1/2 incunes., All three courses uers S/ ineh In thickness,
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The stewm dome and the inspectien marhole bunu of the dome were
located on the third cowrse, The boller was equiipe? with 262
2elnch and 36 5«3/8 inch flues, 20 fect ard 5 inches An lougth,

The firebox was originally af thrce-pil-ce construciion cone
slstirg Sf one=plece crown and side shrets, flue shoeb, an. coor
sheet, with all seams riveted. The flue shect wan 1/2 inech thlck
and all other sheets 3/8 inch thick, The rixht ane left o .c=half
slde sheets, door sheel, and Lov knueckic cf {luc zac.t oad been
rencwed with seams wolded, The [irebox was 120«5,8 incles 1in
longth ard S4% inches in width at the mud rine, It wes coulpped
with four 3=-inch arch tubes supperting a brick arcly,

The crown sheet wos supportad by 20 longltudinnl nd 26
transverse rows of stays, The Tirst * transverse rors ol stays
at front cad extendling to and including the Oth longitudineli row
on euch eide of the ceontoer line were 1wl/8 inch stral o driven
hcad expaasion stays; back of the [irst 4 transveree rows, the
filrst & longltudinul rows of stays on ocach slde of the centur
lirs were bubton herd stays, 1-2/16 inchus in dlancter ot Lhe
bottom, 1-1/8 inches at the top, with body scetlon reduced bo
1 inch. The 7tn and 8th lorngiltuiinal rows oi storys on ecch gide
of the center line were 1-1/8 inch driven head stuys. The Gth
to znd including the 1l4th longitulinnl rovs orn each slde of the
center line and the stays in the throat shest were l-inch flexe
1ble stays. All other stays in the firebox were leluch vigid
steys with the excertion of the leinch fleusinle stays lacutod
in the breakage zones. Thne stuaya in the fircbox uvere spaced
b x % inches, The crown sheel was 4 inches hi~boer at the fluc
sheet than at the deor shect,

EXAMITATION OF BOILER AND APPURTENWAUCLS
BOTLER

Approximately 60 square fcet of the crown shect, © square
-fect al top of flue sheet, including the enus of 16 lorec and
33 smull flues, and 2,7 square foct at top of doon choeel had
been overheated, The overhented arca, as lndinatud by wiscole
oration of the sheets, cxtended downward from tne top of the
shects to between the 10th and 1lth longitudinal rous of stays
an each slde of the center lire of crown choet at lts front end
and to hetween tne 9th und 10th longitudinal rous of siuys on
each side of crown shect at back erd, The line of duharcation
on the flue sheet indlcated that the water had been 13-1/2
Inchus belsw the highest part af the crown shect,
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The pockcted aree of the crown shéet cxtunded from the 5th
longitudinal row of stays on the right side o coenter to the 7th
longitucinal row on left side at Tront cnd, o distance of 49
inches, and backward 26 inches to the £th transvernc row of stays,
The shceets pullacd from 46 crovn stays and partlally pulled Crom .
2 crown stays and o large and 4 snall flucs, Arproximately 315
crown stays were found loose in stay holcs by humer test, AllL
stoy holes from which the stays were pulled verc stretched nud
sonc uere elongated to a maximum of 1/4 inch., T ends of tho
gtays from whilch Lhe shects pulled were a distiunet bluc in color
anc sone were cupped downward to a maximum of 3/0 inch. The stay
holzs ppearcd to have Leen in pood coadition vefore thi wcecldent.,
The sheets ald not rupturce and the welded senus did not rail.

APPUNTENANCES AS FOUID

Safety valves: The boller was equipped with taree 3-1/2 inch
Ashton sately valves, onc mufflced and two open type, rhicn woere
loecatzd on tae manhole inspretion cover beclk of vhe gtean doile,
Thcse valves were tosted on a comproased air solfcty valve t.ot-
ing doviceg the muffled valve 1iftcd ot 168 powwis, onc of the
open type volves Lifted at 202 pomds and the otiwer at 204
powlds per asguarce inch,

Steam goges: The boller wag eoul sped wita too Asheroft gteem
pages, gradustced to 400 pounds, located on Ll onilor back head,
When tested under hydraullc preswuvre yoth ga.es reg latorcd cor-
rcetly from 0 to 250 pounds, The wo siphon pipos nnd thelr
spud conncctions to thoe nheliler wore found in good coawdlition,
clean, and uncbstructed, No siphon velves w-rs used 1n tne gage
concetion to the ocliler,

Watcr level indieating devicest The boiler was equlipped with
a No, 5 Nathan twin-pactern reflex type water oeoge witin o cloar
vision rcading of 7-1/2 incacs, located on the left side of the
ooller bick head and vith threc Edna gayre cocks located on the

ri ht siac of the boiler becit hiwd,  The reading froes of tlhe

water olacs wer.e so0 directed that the cnhinecr ond Tireosn would
nave unobsbtructed viow of the water lovel in the lesgsces from

thelr usual positlions in the ceb, The Lop and dbottum water-gage
valves were found in full open position and tine drolin velve in
closed vosition. A wiping roax was found wired to tn. wator age)
thnis ras covercd the ar.a bhetween the two adjucont <cges of cach
water-giass cover plate and lopped over @d under thoe hocdy of ’
water gagce., The appearance of the rag ond the dody of the puge
indicated a l.cak existed. The botton water-zagce valve entered

tne boller back head and cxtended into tihc water siace 2-3/8
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inches at a polnt 19 inches to the left ol the vertical center
line; the opening was 9/72 inch in dlamcter. This valve entered
the boller back head 1-1/2 inches above the highest part of the
crown sheet, The top water~gage velve entoered the boller 8 inches
Irom the poller back head and ¢ inches to the left of the center
linc; the opening was 9/32 inch in diancter, The upper cnd of
the water gagse wes comnectod to the tow water-gage valve by a
5/8-inch 0, D, coppcr pipe, 39 inches in length, Thne passages
through those devices were found open and uncbstructed. The
bolloer was levelcd from frame position and it was found that the
lowest reading of the water in the gage wes 4-3/8 inches above
the nizhest part of tho crown sheet,

The wator sage was tested by slowly filling it with water,
and the water level in both glasses, from top to bottom, was
clear and distinct. It was then tested on locomotive 610 of the
sane type and with both watcr-gage valves fully open, 175 pounds
boller pressure, and two gages of water in boller, the right
glass lcaked badly along the edge of the loeft glass cover plate,
Numcrous tosts wore made by draining the woater from the glass
anG when the drain valve was closed the water would lmmediately
rise to the top of the glass,

The water gage was dismantlcd and the following conditions
were found: The left glass and gasket were in good condltion;
he right glass was eroded badly around the rounded top; the
bearing on the body gasket at tha right top corner, with refer-
ence to thc lecomotive, was reduncd to the extent that stean and
water cscaped from the vedy of the gage and was daflected by the
glass cover plate to the efge of the plate adjrcent to the left
glass cover plate wherce it escared to tho atmospherc. Approxls
mately 75 particles of the eroded glass werc found between the
body and cover plate at thie top sectlon of the glass,

The three Edna pgage cocks wntered the right side of the
boller back head at the lover cdge of the knuckle, were spaced
spirally on 3-inch vertical centers, and were found in closed
position, The dripper and dripper plpe woere in position, open,
and unobstructed, The top gage cock cutended into the water
space 2=3/8 inches, the middle age 1-7/8 inches, and bottom
gage 2-2/8 inches, The openings throush tho gage cocks were
0/32 inch in diamcter and wore found clcaan and unobstructed,
The bottom gage cock was locatcd 4=1/8 inches sbove the highest
part of thc crown shect and all threc gage cocks could be caslily
openced and closcd by nanc,

Injectors and fittings: The boller was cqulpped with two
lifting type, Edna No, 1l injcctors, haviaz a rated capacity of
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5200 gallons per hour, one of which was locoted on cach side of
the boller in front of the cabh with operating handles extending
back into the cab., Thne steam ram of the right injector was
found in closed position and the water valve in open position;
the steam ram and water valve of the left injector were found

in open position. The injectors were tested on locomotive 617, .
of the same class as locomotive 62%, with the following results:

All cf these tests. were made for a duration of 2 minutes wlth

the injector water valves in full open positiocu, At 90 pounds

boiler pressure, the right injector raised the water in the

¢lass from 1 inch to 2 inches; at 150 pounds prescure, the water

was raised in the glass from 1 inch to 2=1/4 inches, and at 150

pounds pressure, the water in the glass was rajised from 1 inch

te 2=3/4 inches. The left injector at 90 pounds boiler pressure
raised the water in the glass from 1 inch to 2 inches) at 150

pounds pressure, the water in the glase was raised from 1 inch

to 2=-1/4 inches, and at 190 pounds prossure it raised the water

in the gless from 1 inch to 2-5/8 inches, Durirg these tests

both injeciors primed easily, worked properly, aid not spill

water tunrough the overflow, and celivered normal guantity of

water to the boiler,

Boller and line checks: The boiler wus equlpped with two
Z2=-inch Nathan check and stop v-lves, loccted on opposite sides
of boller near the front of firut soiler course and two 2-inch
Hancock line checks, each of which wns losuted near the back end
of each injcctor delivery pipe, The valves and the valve geats
of all four checks were fowd in 2ocod condition; the rizht boiler
checlt valve had l-inca 116, which war cxcessive, tne left boller
check volve had 1/2-inch 1ift, wnw the two line checks each had
5/8-inch 1ift, All four check valves were clean and both boiler
checks were unobstructed at the bholler entrance, The two boller
check stop valves were in good condition with the valves secure-
ly attachcd to the valve gpindles,

Steam turret valves! The steam turrct was located on top of
the voller in the cab; the steam turrct valve and the right and
left injector valves in the turret were found inn tully oper posie-
tion with the valves sccurely attached to the valve spindies,

Blow=0f{ coclis! Tne boiler was equippced with four Z2-inch
Okadze blow-off cocks, one locat.d in cacii side of wrapper sheet
rear front mud ring corners, one ncar tne bottom center of throat
shect, and one 1n the bottom of first boiler course; the blow=-off
cocks located in the mud ring corners discharged tnrough a muffler
located onectween the frames bencath the deck casting and were oper-
ated from thne c¢ab; the one in throat sheet discharged to the at-
mosphere unc was operated from the lof't running board, and the
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one located in the first boiler course discnarged to the atmos-
phere and was operated from the ground,

Feecdwater tank, tank valves, hose, and streiners: Forty-seven
inches of water remaincd in thec tank after the accident. The
interior of the tank and the right and left tank wells werc clean;
tiie swash plates werc in good condition ana in position; the tank
valves in both tank wells were in good coadition and were found
in fully open position and sccurely attached to their operating
rods; woth tank hose, strainer boxes, and tenk nose strainers
were found in good condition. A smoll amount ol scale was found
in the bottom ol rizht and left straincr boxes at back side of
strainer hut not enoush to resctict t.. free flow of water, Both
injector water supply plpes were in good condition,

Fire door: The Franklin No, 8 butterfly type fire door was
found in good condition and opcrated properly when tested with
alr prcssure from the shop air line,

INSPECTION AND REPAIR REPORTS

Iocomotive 629 received class 3 repairs, includirg the
removal of jacket and lagging and the capas {rom the flexible
staybolts, on April 3, 1950, The last annual inspection wéas
made April 12, 1951, @nd the last monthly inspczction was nade
Auzust 4, 1952, at Macon, Ge., at which time the boller was
last washed,

Daily inspection and repalr rcports frou Gordon and
Savannah, Ga,, covering the pcriod from July 14, 1952, to the
date of the accident werc examined, The following items which
might have had a bearing on the accloont were reported:

July 1%, at Savannuh, Ga,, rcported by englncer:

fClcan out strainers to both injectors both are
hard to prime,"

"Grind both boiler checks.®

"Condition of injectors bod,®

Itoms were signed for, lnclcating the defects
vere repaired, and the recport was approved
by foreman, )

‘ August 29, at Gordon, Ga,, reportcd by enginecr:
@  (This report was made at 10:30 p.m., subsequent
to the acclaent at 1:20 p.m.
"Water glass leaking,®
"Left injector very hard to primec.®
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SUMIMARY OF EVIDENCE

The engluneer stated that the firewan was carrylng the water;
the locomotive pertormed satisfoctorlly and the boiler dld not
foam, Shortly before thce accident he ¢lanced at the watcer zlass .
and noted 1-1/2 inches to 2 inches of water in the glass., He
tricd the gage cocks several times durlng the day; they openecd
and closcd freely, and the water level in the gage cocks checked
wlth the water level in the water glass, The left injJector wns
hara to prime, but after stariing srorked normally except 1t did
not pick up all of the water, The right in)cctor worked better
than the left injector. The water glass was leaking badly and
he wired a rag on the glass to privent the water and steam from
striking the fircnun., On Aujust 23th, he was advised that the
locomotive would be moved in tow uncder steam with a messenger
to Macon, Ga., 22.6 miles west of Gordon; he made out a work
report and placed 1t on the turottle lever and on the 29th when
he founa the locomotive wes still at Gordon hc torc up the work
report and put the pleces in the right scat box, After the
accldent he made another report and sent 1t to Macon.

The fireman stated that he was cari'ying the water and im-
mediatcly before the aceldent oceurred there was 1-1/2 to 2
Inches of water 1in the glecss; the steam prcessure in boller was
betireen 192 and 195 pounds and that the left injector had been
working [lor 10 minautes at that timc, The water glass leaked
badly at top when ull of water. The lcft injector was not as
hard as usual to prime aud wasted very little water through the
over{low,

LISCUSSION

The leak at the top of the risht glass of the water gage
caused a reductlon in pressure on the surtace of the water in
the water gage which resulted in maintenance of a water level
indication materially abcove that existing in the boller. Tests
made by our inspector subscyguent to the accldent showed that a
safe water lcvel would be indicated by the gage glass when the
level of water 1ln the boiler hac rcceded to a danger point, It
thus appcars that the boiler was being operated with a falsely
Indicated and apparently safe water level wnlle the quantity
of water in the boller decreased until the crown shect became
exposcd and overhecated with disastrous consequences. Had the .
boiler heen equlpped with a second water glass the difference
in water lcvel shown by the two gage glasses would have indi-
cated necesslty for lmmedlate action to remedy a dcfective and
potentlally dangecrous situation and this accident could have

- 10 -



been avolded, The installation of & necond gage jlass to im=
prove safety of locomotlve operatlon has bieon emphnasized ond
rcecommended in numerous anuuel 1 orts of the Eurcau orf Loco-
motive Inspcction, accident reporcs, and on virlous other
occaslons,

CAUSE OF ACCIIENT
It is found ithat thiz wcoldent we s cau=ed by an overs
heated crowm sheet duc to low weter., The water glass, which
was defectlve ana did not corrcetly iadicate the rater level

in the bLoller; was a2 contribuzory cause of the accldent,

Dotea at Washinston, D, C,, tihls 10tn day
of MNovember, 1952,

By the Commission, Comnasclouncr Patterson,.

SEAL GaORTE W. LAIRD,

Act., Sccrctary.
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