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IBPERSTATE COMMBRCE COBRISSTON

EEPORT OF TRE CRT F OF THE DIVI ION OF CAFETY, COVERING
PHE INVE.TIGATION OF AN ACCIDINT ~HICE CCCURE.D ON
P15 BALPIMORE & UHTI0 RAYLROAD NEAR “QOLIYN, I'A., ON
AEPTIMBER 19, 1914,

December £3, 1914,

Toe the Commisanion:

on Feptember 19, 1914, there was a derailment of a
papzenger traip on the Baltimore & Ghio Railroad near Woou-
iyn, Pa., whioh re-ulted in the iajury of 34 pascengerd, 3
Pullrman emoloyees, and one exployee of the rallroni. Afberp
inve:tigation of thin sceident the Chilef of the Division of
Gafety ro.ortr as follove:

Yestbound pagrspger troin Ho. & ecnnlated of 7 wmall cers,
one sombinciion bugnage and exoress car, one gmoking car, one
srach, two Pullman ~leeping e rn and one parigr oar. The
eoachk and the »arlor car -al steel underframes, the obther oars
being of allmstesl construction. Thiz trafn was hauled by
lacomotive Bo, 5103 ant rax in charge of Conductor And-vy-on
and Foginemsn Yey. It lef't Fhiiladel siila at 9.285 pune, 4
mimates late, and at .40 ;.. w02 derailed at & point about
1600 faet eat of the station at Toadlyn, Pa., which is 10.4
nlias frop Phlladel hia, on dsoount of the breaking of the
for ard axle of the locomotive tonder. Fhe apeed at th- time
of derallpent was 57 miles per hour.

After deraiiment the topder whesals ran along on the tles
until they reacted bhe westera end of the morth pacaing drack,
AT thdo palnt the Prog was tora out snd the entire train de-
raiied, Ahout 130 Lecl Beyond this point i3 a single-aspan,
double-frack, tru-sed briige 187 feet 4 inches in length. The
Iocosotive apd first five ars pazsed ovel the Bridge in safely,
e locometive poming to a stop 710 feet beyond the weabern
end of the bridge with the deralled tender coupled to 1lt. About
25 feet north of the lopcomotive vere the firat four gars of the
troin, apright on the tien, The Fifth car turaed over to the
right imv.ediatoly aftcr avoriing the bridge and came to rost
«1th 1ts rcof ~galinsb a t~iegrupbh pele, at the toy of a 2A5-foob
epbankvient, The sixth ear, tho all-gteel Pullman e ing ear
"aokiba®, swerved to the right enough to strike gﬁe nd of the
brllge, after ‘idieh it lunged to the bed of the ercok beloy, a
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. stopped with Lts Torwapd end yrojecting the bridge abut-

aTer ment amd was @lpo lszaning to the pight sgainst & $elegrah
g . DOL@e The lact ear 4im the traln, agiar qqarg*mnsﬂgfgg
D .« dersiled-tut remalned w right at the %op of the emhankment,
3 v imsedfately delind the second sleeping ear, The damage
v srased ta the drilge by the sleening ear *Rachite" .gntined its
., 7 gollapse, Yllustration No. 1 iz & general wiew of the accldent,
‘ lacking in the direation im which the train yue poving. Iillustra-
< tidn Ro. 2 i a view loocking in the oppoolte dlrechlon apd shows
in partisular the gondition of tho bridge after the ascident.

This division of the Baltimore & Ohig Rallrosd 1g a doublo-

‘ traok line, brain movements beling profsoted by the automstlie

block aignal aystem. The track 1a straight, with a deseend-

ing grade for westbound draine of 8 per gend. It 1o laid

with 100-pound rails 35 feet in lepgibh with about 16 pine

and ok ties under oach rail. The ballast sonsisds of 12

inohes af crushed stone and the general comdition of the track

w&a exagilent. The reather waa olear,

Ereendnatlon ¢f the track =towed that the first wmavk
of derallment sug acbout 400 Feot eat of the station, af
whiock point a tle, 21lightly hizher than the rest, hed a
snell groove cubt in it. One<hundred and twelve feet heyond
tlere -'vg anpther tie 1th a decryer groove In it. A% the
enabern end of the staticn latform s plank on the right side
of the track was torm u., ~hile at a highway orossing 150
fa-t bheyond were the firet in.doutions that the Hender wheels
had left the palls, a croosing lenk on the outside of the
right hand roiAl beving boen torz ut, while a plank on the inslde
¢f the opporite rall was < 11t 20?1 "o ed merks of & wheel flange
having oaused 1t. From thi  soint to the g.diteh at the wratern
and of the north pasaing traol, o 1i.tance of 736 feek, the
tender -heels ran :long on tlhe tis-. Afber tearing oub the
frog at thiz switeh the eatire % in was dsralled with the

ez¢e tion of bhe anginoc.

The $rucks under the & nier of locomodlve No. S103 were
af 100 tons: oapacity, built by the Baldwin Locomotive Violica
in July, 1813, ond 2laoced in  ~rvice the following month. The
axles were of rorged =teel, -1tk a & x 11 Journal deariog, and
ahwgfg%.fit meamuring 7-5/8 ~ £8-1/4, It wa; within thia

( wheel-rit that the breuak ccrurred, nearly square scross the
axle, voarying from throe-si to.ntic inches to seven~sirxtoeehths
lpches ipn from the tut -ide fnee of the hub of the wheel, The
break 'as a detalled or progroz-ive Yype of fraature, which
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N extended in from one side of the sxle, leaving only about 26
sy per gent «f the metal imtaant. Ib wan the breaking of this
" laat partion vhich = the qause of thin ageldent.
”‘\‘;k
o L0 The investigation o detrmine the roa-om for the fallure
DR ~ of this axle was oonducted by M:, Jomoa E, Howrd, Tnginesr
o ghysialat, whose report im.ediately follova,.

X The fractured axle represents ome of the largest in

: oorEnen use WMar tender trucks. It -as furnlshed under the
greoiffications of the Baltimore and Ohio Raiivead Company,
whioh ovall for the dimonnions given on the falle 4dng skebeh.

I 5

i {Insert sketoh aof hal? length of axle)

The specifications stite thet axles shall be made of
steel, the deslired somposition of whieh isa,

Carbaon, GedB per cant
¥anganese, not atove, O.B0*
Sil Gﬂn; 0005 n "
Phonphous, not above, OG04 " M
Suplur, sot abhova, 0.,0a ®* @

Axles 111 be eoucldered asg havin falled gherleqlly
af. 911l be rejected, 1If bthe asnalysis shows the eon titusnts
b2 be outzide the fol owlng limitae

Carbon below 0.35 or ~hove 0.83 per cent
Mantoane-a L« I Ts L
?hﬁnl}}lﬁlﬂﬁ " 03 © b
Swl ohuyr n 0.05 o i

Azles of this slze are recult § to :and a drop tetd of
7 blewz of a 1,840~jound Su», aropped from a hefght o~ 52
feet, the defleoctlion undnsr the first Blow not to exsesc) 4=*
inohes. During tbe Best they ars 60 reat uvon map, orts &
feet apart, the tup styiking the axle gld-ay its 'ength. The
1vleg o be turmed (that is rotated 180 degrees) after the
first and thkird bHlowg anl when pouired afber the fifth,

( Thi: ax'e bore the brund mark "Follsk™ of The Pollak
Steel Compony, at the nidile of 1t- length. Ib ~uws finlzhed
and & pembled by the Bald-in Locomotive Yorks, The en’'s of
the jouranl« wvere stamped 7 13 100 B L Y, and 715 B0 B L ¥,
on tie fr.etured wud intsct -nds verzegtively. The e narks
inlle-%e trat the Lsels wors .pesned on the axle ab-the
Baldwin Looomotive ok im the month of Fuly, 19135, and that

\h/
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n preasure of 100 dons aps used for the whael at the fractured
end, and 80 tono for the opposite wheel.

Rolled steel heals were used, mads by the Standard Steel
“orks Comp By. The wheel on the fraotured end of the axle
&z branded 4846 28 13 873 15842, that on the other ond,
*3 20 15 428", The total welght of the tender, under which
this axle was uged, nas 165,000 pounds, ‘an average load of
20,825 pounda per vheal. The bearing surfag¢e of the
Journsle were in good eonditilon, showlag po wear of con«s-u-nee,
the wheels a&lso bYolng In zood order. The whesl at the intyol
end o'own a >ittle more rlange wear than fta mete, but e:uch
ware in & satisfaotory condltion. -

An exemination wasz wade of the fracturad ax ¢ for
concentrieity in running, with heels still in place. For
E1is purnose it »ms centisred im A& lathe and trere rotated.
It &2 found to Be gubstanilally in normal econdition, not-
wibhotanding the viel altudes Bhrough “hich it had passed
et the time of derailmeni. Wo contributory eau.ie !eading
to ft: failure -a+ revesled at this times.

The +sheelz were n-xt Jreossed off the axles The one

ut she fractured end resul.ed a foroe of 375 fonr to re-gove
it, that on the intaob end 145 tons pressure, The aurfaces
of the azle at the whesl fits were ne exposed %o viev. Thet
on the intact end war in good sopdition and procented a
uore 1 a,pearance, The surfape &t the fructured end, ho «var,
3z ghaprnoterized by the prenence of a gonsidersble number of
marks or serrntions madeée by ~cme hiunt edged tool, which as a
grou, eovered about two thirds of the eirgumfercnce. They
were located on the side of the azxle whieh firat ruptured,

-nd syrmetrical -ith that :1de., The alznifieance of these

rrrotions in respecet to thelr indipatins o eaure for the
fal urs of the azle, and thelr probabie arigia will be referred
to in a ilutey purc ¢f thi, report.

The dismant ed axle wan sublecksd to s drop test. It
ondured the Jsevenl preseribed blowa without fragture, The
deflection causzed by the first blow .as 1.8 inches. An elihth
blow was struck to ~%rzlihbten the &xle. T:0 longitualnal
seams were developed algng the length of Lhe axlo, one near
the mid.le ani one near the intaot end. No particular
2ignirficangs 1s attached to the devalopment of these scanms
in res;jeet to influencing the fallure of the axle st the time
of derallment, They reprn ented the develo mont of senms
vhioh -ere in the Torging, of a kind, whbioh service conditions
would not be expeoted to devalope ("\

~_
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?=“§ The axle -~us pext out ue for metallegroyhie exanina~
Van tion, chemical annly 17, =0’ phynieal testz. This work wms
AN done tn the szhope and lahor&tdry of the Baltimore & Ohic

BT (‘g Railroad Compamy, which compuny unayerate& with the
o~ - Division of saraty in the agqui<ition of theae data 1ln a
: very efflicient and satisfaotory manner.  Chips for chemleal
ENRY anmalysis wero jaken from different parts of the eross seotion,
. near the finizbed .urface or siroumferange of the axle, one
i susrter Below the surface diametrioclly, '‘and at the center
of the seoction, T-o sets of chips were taken, one represent-
ing tie metal in tre vicinlty of the :Iaue of rupture, tre
: othesr the opnozlte end of the axles . “t

The remults of the chemioul analyszea were gs followa:

Looation.
Praetured end of €:rbon. Sulpbur. Phosphorus. Monganerse.
axld,
Near Girm:ﬁf'ﬂnce. 1 tgg’g 1026 « 25
One quartsr bslow

‘ gurface, o2 038 «023 .47
Centor of seotion, o8 ek 0285 +46
Intact end of axle.
Rear Clreumfaorence, ,20 (Y7 +0F5 « &l
One miarter heiow
Sul’fﬁﬁ@ . 5‘7 -m uﬂES «45
Centor Of segtion, 39 o0 +024 48

Hardneas tentn by ceans of the melercscope were made
on the marface of the wheel fiu, mear the plede of fracture,
and on tvo cross sections in the same vigeinity. 0On the sur-
fage of the wheel £It pear the plase of fracture, the hariness
ranged from 51 to 44. Tho harder metal was on tﬁa slde of
the axle £irst te rusture. Yn the two cross sections the
) har.negs ranced from 23 to "B, The Ligher values ab the
) purface of the wheel it are attrivubed %o mechanical work . bos
L having been done on that surfage fn presaing on the wheel,
or incldental trestment, rather then to any meterial diffﬂrance
( in the ecmroziblion of the steel, 7The niorostructurs of the
atoel did net indlocte a 4ifference in rardnes: due o
gomposition at the surfuce of the arle, Taken at four ploeces
on the elrcumfeorense, 80 degrers apart, the metallggraghie
exarination -howed 1dsantiral ,trueture throughoub, E )
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Tenglle tosts veps made on $he metal of thée seetieon
goverad by She whesl fit near the plzes of fracture, The
Tent - reprouented the metal, in o longisudinal direction,
near the oircumference, one uuertor belo - the surfaeo, und
at the eentzr of the axlec. Upacimens wera talten ut in
duplicate, one =zob being tested in t%s natural stite of the
notal {n ~he forging »nl cne 72t fter the met . wa. anncaled,
Threa ad itionsl spscimeno vera takon from the axlie near the
mlddle af itr length, in a ocroasrige dirsotione.

The r> utlts of the tapziie ke k- rere A~ Pol'o o

Speelmons "0 Al mater by 27 long.

Loontion, ?maile Fleonga- Consr ction
ceronatie tion,. ef AP e
gunss ey sar cont ?exr arnb
S » if.

Lon<gituainal .-me-
imenr, natural stte
o' orging.

Near ecircumforanoo 8% i A7 3
Cne uart. r bolon

SurtT ree, 7G5, ° 1 4o
Gent v of ~ectlon, 71,r00 £8 4Ce R

Lon:itu in21 1re-
inen:, acnnen el.

Hoap elrcumforsnce ¢ 800 Tl f 49,7
Cne waxyter bele

~urfige, &%, 00 Sa Sl.8
Cent -r or secetion, 58, 700 ‘0 7.6

Crovs 'ice s et
Lwens, nadnral tite
or farging,

Ni wetrie:’ :nd 39,200 18, 18,4
on shoron. “"ﬂ?; 1"30 15¢ l4.6
70,800 30. 214

The clastis iImibts of the ongliudinal, un:npoalel,
Soopimens erre ln She vieialsy of 45,000 1bH.. por somare iaeh,
Bizk 'rop.ed o "7,00" bHe, p-r » uore ineh In tle ammesled
ety In ersynwlse dir-obion the sla tia limitc . ore
abouv 0,000 1bo. Dpwr cquare inehe The fraoture of the

s
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lopgttudinal spedimens were fine silky, those of the oross ;
“ise spsolimens, lamellur, )

The results of the examipstion af $he wmebal rlowed

& grade of steel had been uvaed whieh under normal conditlons
sghould heve en:bled the axle to susbain the loads of the
tender, :hich under static oondisions were not high. Asmuping
a load of 20,080 pounds carrled by each jourmal, with center
of effort at the rmlddle of the length of the Journzl, them the
bending stress at the lnnsr ond wuld be only 5,188 pound per
aquare inoh. A% Gthe Inner end of the dust guard section the
camruted stross would be 4,142 pounds per aguare inch, while
in the vieinity of the aebusl place of rajture, at the vheal

cah, the statie stress would be somewhat less $ham 4,000

pounds per square inch, Thege are recognlized as moderate
bendlng stresses whieh iIf not exceeded the axle should earry
with gafety. The fracturs of this and obher axles tndlontes,
ho evar, that ocoansional loadn are regelived greatly In exceas
o the atutlie loads, the ssverdity of whioch 1a aocountable for
the uitimate failure of axles,

This axle was used with 36-inoh wheels, It would, there-
for, make a=out £80 retations per mile, aspd the total mmber
of robations for Iits mileage of 84,849 miles, would be in
round mumbers 47,400,000. Under a oonshand §Eﬁﬂing strecs
as oy as 5,188 pounds ner sguere inph, the effegt of this
niumber of repetitions aﬁﬂuld noh affoet the integrlty of the
sxle, In fact the Lig6 of the axle under & load of thi:
magnitude should be sractically of unlimited duration.

This axle fractured at a plaes wherse the bending
streases were not at thelr maximum, a ciroumstanoe which ocalls
for uypeial inruiry., The fracture 44d aod odour at the face
of the hud of &ho wheel, Wt at a &istanee within, rangipg from
three-gixbesnths of an inoh to seven~slixteenthze From 1%s
»ocition 1% <as effastually concealed by the metal of the hub,
1t pr-senes not sdmibtting ol Alseovery prior to the oomlote
aepayration of the mebal amd the fallure of the axles
tyve of fracturo, however, vas a common one, and kunovn a8 a
detailed or progrecuive fracture. A type of fracture whioch
resulty from a mumber of repetitions of loady Fraotures of )
this kind are unsocompaniaed by the developmendt of duotl'ity
Jhigh > dlplayed in the usual Segts of $he mebal,.

The fracture of thl: exle started on one side of 1ts
oross section, thence extondimg townrd the genter. At the
time of final ru ture only sbout one quard~x of the eross
gection remained intaot. The fipal portion was an eocentrie
saction some 3 inches in dimeter. The fractursd surfage
prezented the uouval eharscter! hics wlitncased in re eated o

abreg. rricturns. he eariier fractured portioms were
hﬂéﬁg}md smoath by the lomgitudinal acm.rassive oompenent,

B e s I e I R e e L
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which seted on the azle up to the time of final fracture., The
gortion hiech failed la ¢ had a oiiky appoarance, but sas zomé-
what battored by bhiovs reoeived et the time of the d+ralilment.
The fibre wtresses in thily yart of the axle gerbainly were
grontly auvgueated bofose final rusture smr yeached. They

mint have bBoen inoressed several fold at the time the axle

as roduged to an effagtlive diametor of three 1nchens.

Faliursz of thip kind have furnished svidence u on the
wide © uctuations of atre - ces vhigh are rseeived 1ln the
traclt, vince thera hnye heen instanees in whish axles,
partially ruptured, have been dlsgoversd earrying normal
louds on dlamoters of sound metal very much reduced over
theiy rixithe !fmencion. ., Luech svidenes, re.ting ucton a
mmney of -wmwmples, leads to the dedusiion that -ide
£ uetustlon: 2f loads axe gomernl ¥y encountercd in the track
and ruvk he provided for Inm e¢-tablliching the dimemsionz of
axle~, Pructlenlly thio 12 a mntter not ey ily accormpllched.

There are 2laces in hieh, bs rearon of the difficulties
“hieb surround the d-tormination of the actual we:king stre uses,
the -~voblem of ~roviding a ropey -ection i1z cne of pocul’ar
oboourity., 4Axles arc emamylie:r im Riesh 1t 1~ esaential to
Jrovi‘e :deu te strength to 1 siab load:s vhich in 58 otrics
gonve are Indetrrrinzte. ¥For Lthis res-om the fallure of an
axle of thls kind le a motber of Je: ovneern, unles: some
unusucl an. spesific csuce for itz fracture gun he found,

It i: Yalieved that an cxoestionsl conditlon existed in
the ¢ase of thir axie Hign aff octed 1ts durabl ity, cnd led
toe It nromature fai'urao, ant “hich was foun? in a .ell defined
clrotmfovential meik noored u,.on the surface of the »hesl f£it,
and whioh tho 2lane of rupture ol loved over a consideorabls
gortion of it eourue. This scored "ine apveared to “ave
locat-d the inei 1 nd .lace of rupturr. In apiearance it
recerbled the effeodt of the cutting edgoe of scme hsrd body
rather than the -ark of an ordinary lathe toel u=zed in the
fini -bing eut on the sxzle. I nobt made by a lathe tool, 1t
1 % bave been mevie by sore hard bo'y naving substantiaslly
the amre diaueter a3 the whesl 7li, and this feature dlireatas
attontion to tke hub of the sfLeel ag a rabable object,
r23pon: ible for tic olrcwrl::ential =coring.

Upon dlsmancling the axlc farther evidence was dis-
oloned +hieh dilrcetaed ati-ntion to thila ,art of the wheel
fit, nmmelyy the gor:-tlon- on the eylindrie<l urface,
creviun 1y rel~yred t0, "‘hich vere “ocated ~eur tre plroe of
ru bura. IFPTort.o iiere llrected €--mPd apcertnining by
bhese sor ationn rre pronend, ‘hleh apparently atbacsked To
the seriod of ~mokining the rough turned forglng or rhen
sranzing on the ~hrela. The rough tuined axles were fini. hed
ft Eh@ Bnlﬁv}n Locon, tive Vork: in Ythes ~vhieh +ere "oeated

n o lmredlate vwleinisy of the hydraulic creso used for
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prazging on the wheels, That such marks eould have heeg
present on the rinlshed surface of the axla and not attrsoeb
the attentien of the lathe operateoy is improbable, while
theiy charaober 'z unlike what might be expected to cosur
in the lnthe, Thore apneared no reanbmshle opportunity for
the axle ta receiye the sorrations in bransit from the lathe
to the presa,

tonjest wully the moed Joobable explauation for the
daune of thelr rresease, and cheft wade, atbaeches to the
time -vhen the wheels were srosped on tga axle. If, by
apoldent, the axle w:» agart~d askew wheg 1t first entered
the ub of the wheel, the rapid agtion of the -ump of the
ydraulie press might cunse demage t0 the wheel £1t before
itz operation could be arre ted. Provided this happened
the presence of the shary eircumferential scoring would
be eopsicstently agcounted for, Furthermors the removal
of the axle or its resdjusstment normal to the face of the
b vould re-ulve unu -ual effort., and hammering the axle
o raleasns 1t for readjustment iz a plousible affiir. The
cholae of tools avuilahls to Jdo thig i+ not very great,
in the vieinity of a vhesl rbsv, anil suoh servations night
resu't from the ume of zome chanoe tonl found nesr by.

The recori of the Ballivin Looorotlive Works do not
Marni b oany iarermacion u op thl . feature of the oase. In
2ot their reoords do not thos that a Pgllak axle was usad,
bud on the other hand thay nill Tor & Carnegie zyle in its

lace. Carnegle arxles 7serc insveoted and accepted by the
ltimore & Ohio Lnllroad Jomniny for this tepder, But the
progenge of fhe brind wit "Pollak¥ cnmd dhe inidlals of the
Bald-An Loconcotive ‘¢ik , i°h tre dabe of grecsing on the
rhsels and the progsyrey re uir~d, gresing with the records
of the l.tier gompany, lo shot omo error s mads in She
ragorgs. Althonzh ot ioport nb in shi- instance, oaves
?ay avize in -klelb the in ocotion 4f the materisl would
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nvolve vital feature Gn oo icnhﬁ%ﬁgﬁ %%%ﬁrtz noe

attashed to Ghe .orkmcpthip snl the acsem
"geals upon the axlie, l!ich %hr inspeobion provided for

41d not oover.

o gauge of ths £ i u ~ or the axle appears asacclated
.4th gﬁe eraLenge of bthe clroumfer -atisl scoring whleh as
on the surface of the ~™mecl £it, and that its endurance in
sevvigs a3 impelred by thi sgroove, Am illustration besring
g~an the bebaviar of £  a-le -vas furnished by &uplioaﬁg
test shafits zocently submit-e, to repeat.d alternute strospes,
eipilur in kind to She .tr:.-es hich ruptured thia arla.
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One of the shafde wmn aooidentally scored duwing the test by
s loose st savres, The plade of ru ture was loguted by this
gooring, &nd the mumber of repetitions of siresses wan Y-
duoed séé P00 times, spparenily, by reeson of thiz surface
defogt, Tho tokol mebsyr of reretitionn of loads musteined
by the injured snd uninjured shatis vere 242,000 and 986,700
Taspeotivaly. Fharp reeentering angles and sudden ohanges
in ergos seetion ars repognized as undesirale in matardal
subjosted %0 I'n  -ated alboraste atresuer. Slight surfaose
dofsghs ars al:o detrimental, $nereasing in gravity =ith
the mignitade of the vtres sos apd with the vae of igher

g hapr.er gradez of sbtogl.

It 13 zroblsmatleal haw long axies enjurs in service
after Fugbure astuclly beglus. Annulay fragboras are asb
Pimes formed ond are _yohahly of alower devalogsment than
yregressive fractures «hich devolop on one 2ide of the axle

only.
Ia sonzivston 45 ag .euwrs,

That the derallment of train No. 3, -as due to the
fraoturs of a btender asle.

That bla ty-s of Peilure war a progreosive oy Jsetalled
Praoeture, stapting Crom one olle of the axie snd thenoe
grbendlng lnsani,

Prat Ilaal m Sare ceocurved whea thare remalned intaot
anlyiﬁbﬂuﬂ ol parksr of e originsl orony seotion of
voahnle

That She Fracburs of the axle corurred on the wlteel
£it, nt g Dlave ome throcesizteenthe to seven-slxzteenths
inghes vichin the seotion oovered hy the b of the ~resl,

That she lgoentlion =f tlLe slage of rusture wn  zobably
infivenasd by eireumfeventiasl rsoring on the surface of Lhe
Meal F1t, Niech the p'ans of m ture fol owed over a pard

of 1% goursas

That the oocring as a defeet of workwanahiy lpeldent to
the .eriod of fiatshinmg the axlie or ren the ahesl wan being
prosaed on bbe end shleh subsesuently fructureds
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