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ACCIDERTE AT 3WAKMPBCOUTT AND REVERE, MAS3,

Cecidéed Mey 16, 1958.
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Aecldents at Swarpscott £nd Revere, Mess,, on favraawy 28,
1286, ecouged by fallure to cperate the folloving
trelineg in accerdatice Wi*lh alpnal ndicetliane,

Righerd Jacsepn for tiiez Poagton gnd Malre R=1lroel Cowmpeny.

Tavwerl 1, Gecgby for the Muszszchusetis Depsrtmenl of Pavlic
Utllltiea,

Elyerd K, Toranton for *he lev Hormehlre Puhlle ULILIN es
Comelgalon.

Hinslowr B, Keivlin for the Uov Homoerles Pabile U'illtler
Cormiaalon,

d, Pauld Dugecr for the Hrotlerhood of Lecolotive Flremen
«nd Eaclineaen,

J. L, Seanlon for the Brotherhood of fcilroad Trainmen,

Alehard C, Urie for Ravmond T, Jones, “v.

Pronk A, Cashnen Tor Raymond F, Jones, 5o,

Jorn i, Mcedi’t for Elerner Jingerdisn, o padschger,

Eruent T, Jouking for the Brotherhcod of LocomoSive Tnplneers.

Fredeclek W, Allen fovr the wrine Fublle Ttilitlea Coamisrcion,
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DIVIZIO™ 2, COMMISSIOWTRE CLABKE, HUTTIINAON, A2 WALRATH

SLARKE, Commisgloner:

Thig 18 an lnvestli-ation Ty the Jnwwrls~lon ~n 188 own
netion with reppect to the faets, condliilsng, on?t Clrcwr-
aiences conhected with tyo eccidents wlicna cocur-ed o1 the
Jocton and Helns Nallreoad on Feoruery &8, 185€, "he frat
ancldent oceurred at Svempscott, Merss., =n? the second oe-
currsd at Revere, Msge., Jnint noaring wos hod 21U Begion,
Masg,, ob Morch &, 7, end 9, 12683 -ith repreeeatitiver of

Lie Masaschadetts Depariment of Publiec Utilitlea. Reol
agcldant weg & rerr-end enlilalon between T pa--cnger
treina. The Svampecstit sceldent resulied 1 tne desth of
1) passengers and 2 train-servics emeloyees, and *hne Injary
of 260 pssecugers end 10 train-—seviics cmoloyees. Tas
Revere amcoident rerulied in the in)ury of 132 pog enrers
and 11 train-service employees,
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Location of Acc'dents snd Meinod of Operation

Thesde accldents occurred on thet part of the Purtlisnd
‘nd Terminal Divislons designa%ed as the Eestorn Route and
extending between Portemouth, !, H,, end Boston, Mase., 56,21
miles., In the vicinity of the pointe of ssetlent Shie 18 a
double-traock line, over which trains moving with the current
of traffle are operated by timeteble, traln orders, and an
sutomatic bLlock-slgnel system., & 1line Jdeslgnated az the
Danvers Branch extende from Danvers, Msez,, to Saleu Towsr,
& dictence of 4,75 mlles, and converges with the Eastern
Route at Balem Tower, 40,28 miles wast of Portsmouth, Another
line, deslgrated es the Swampscott Branch, extende froz Msrbla-
heed, Mads,.,, to Swampscott, a dletavce of 4,41 mlies, and con-
verges wlth the Esgtnrn Routs at Swnmpsoott, 44.11 miles weat
of Por%emouth,

The Swrapscctt accldent gcrurred on the westward main
track of the Eastern Route at a point 2,115 feel zast of ithe
atetion at Bwampscolt, From the east there are, ln aucezssion,
a tangent 4,948 reet in langth, a 1°02' curve to tho idght
S0S feet, a tangent 1,647 feet, o 1°00' osurve to the left
2,227 feet, 8 tangent 470 feet, and a ecoipourd curee to the
right, having 2 maxlaum ocurvature of 1°03', 1,913 feet tn the
roint of accident and 2,720 feet wesgiward, At the point of
acoldent the curvature i1g 1°00%', Bedween nolnta 1,70 milep
and 1,000 Teet gnet of the polnt of accldant the grade aver-
ages 0.33 percent ascending weatward, Between the latter
polnt end the polnt of aoccldent the grede ie 0,32 peraent
desoanding westward,

Aa 8 west-bognd tain opproaches ths polnt of the Swvamp-
gcott sceident, the anginemen’a view of the trank shead is
congldsrably restricted by the side of 8 rock ot sn ths
nerth gide of tne tracke, and by the north sbutuent of an
overpaze on which Egssx Btrect crossss the ftreaske., The west
and of the abhubtment, which 1o west of the roek oung, is 853
feet =act of ths polnt of accldent.

The Revere acoldent osccurred on the weatward ma'n track
at a poeint 50,32 miles west of Pertamonth and 1,524 “eet aast
of the location of thr former station at Revere, From tha
eapt thera 1s a tangent 3,07 milep L2 lenzth and a 0°30' ocurve
to the right 683 ifecet to the polat of accldent and FOD feet
vegtward, From the 233t the grade la .47 percent ascending
a dlstance of 1,400 feet, and practlcally level 500 feet %W
the polnt of aceldent,
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Automatic asignala P154, Pl4€, and P138, and geml-
sutomatic sigral RAZ ere located, respectively, 2,01 miles
east, 1.31 miles east, 3,158 feat east, and 570 feet west
of the rolnt of the Swampsceott acocldent, Automatle signals
P8, P76, and 4 are located, rerpectively, 2,19 miles caat,
1,06 m1ee east, and 479 Teet west of the pelat ef the Revere
accldent, Signal P154 13 of the two-arm lower-guadrent 3ema-
phore typs, The other signals are of the sear:hlight type
and are approach lighted. Signal RAZ2 1s an interlocking
ignal end is remctely controlled from Lynn Tower, 5,250
feet west of the gtation at Swampscott, The aspects of
thess elgnaels appliceble to this investigetion und the
corresponding indleations and names are as follows:

Signal Asvect Indication Name
Pl54 Both arpme in PROCEED CLEAR
diagonal
roeition
Pl46 )} OGreen-over- PROCEED CLEAR
P8 } green
Yollow-over- PREPARE TO STOP AT NEXT APPRCACH
red SIGHNAL. TRAIN EXCETLING

MEDIUM SPEED MUST AT ONCE
REDUCE TO THAT 3PEED

Fl38 ; Gresn~-over- PROGCEED CLEAR
P75 green,
ataggered
Red-over-red, STOP, THEN PROCEED IN STOP ARD
ataggered ACCORDANCE WITH RULEE PROCEED
¢ 4 B D..509' * * »
RA2 ) Green-cver- PROCEED CLEAR
4 red=-over-red
Red-over-rad- STOP 3TOoP
ovar-red

The contreclling circuite are so arranged thet when the bloc:e
of elgnals Pl54 and P146 ere clear and the block of signel
P132 ia oceupled, signal P134 indlcates Proceed, signal P148
indicates Prepare-to-stop-at-next-signal, and signel PL38
indlcates StoP-then-proceod—at-raatricteé-epeed. When the
block of signal P38 1a clear and the block of signal P78 1a
ocoupled, eignel P88 indicates Prepare-to-astop-at-next-signal,
and signal P76 indicates Stop-then-proceed-at-restricted-speed.
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Tnis carrier's operating rules read 1n part ac follows:
DEFINITIONS

BPEEDS: Medlum -=f gpecd N0l exoeeding 20 mlles
per hour,

Reptriocted ——-A sneed thst willl pormlt siopping
grort of ansther traln, ohstruc-
tion, or switsh not properiy
linz2d bu? not exceedipg 1L miler
zer hour,

11, In block algnal territory fusess burning red
5 minutes will be ueed. Traln finding e lighted fuece
wlll stop, then proceed at resgtrictsd speed teo the next
signal but rfor not leas than cne milse, ¥ * %

LR B ]

27, * * % g gignal imperfectly diﬁplayad‘ or the
abegence of a4 signsl at a place where a signal 1s usgually
shown, aust De regarded as the moet resirictive indlca-~

tion that can be glven by that esignal, * * ¥

* % w

54, Al) members of train and engine crows must,
when prectliosble, communlioate to each cthwr by its
neme the 1ndlcation of each signel affecting the move-
ment of their trzin or eaglne,

Tndicatlons muct not be called untll wecn by the
person calling., {(This does not vroiitlt enginemen
acknowiedging by name, selgnal called, which he csnnot
SB‘G.} * 4

29, When a trein la moving under clroumstances Ln
whiach 3t may be overtaken by ancther traln, the flagnan
muat throw off lighted fugees ot proper intervels and
taks such cther acticn as may be asgesgarsy to ingures
full preotection,

When s train etope under circumstences 1n whleh it
may be overtaken by another trein, the flagman muat g
back lmmedlatoly with flsgmanis slpgnels & sufficlent
diatance to inegure full protsctlon, placirg two torre-
doss and, when negecsary, 1n additlion, dleplaying
lighted fuseca, * * #

®* % B
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MTE.--¥hen traine are operating under Automatice
Block System Rules, protsoticn ageinst followlng traine
on the eame track wlll have been provided when full
protection 1s affordad againet trains moving at re-
gtrioted speed,

* % ®

D-502, When a train or englue 14 riopp2d by an
antomatle bloek elgnai 1t may proceed at once at
regtricted gpeed, * % ¥

The maximum aupthorizel gpe2d for passenger tralns on
ﬁge ilne on whioch thege acsldentr ooccnrred 18 80 miles per
ur,

Degcription of Swampecott Acsident

Ho. 214, a west-bound first-clape paseenger traln en
route {rom Pertswouth to Boecton, conualcsted of Dieeel-elecirice
unit 1516, & road-ewltcher tyovs, five cosaches, and one com-
blnation %aggag&-smnking oar, in the order named, All cars
were of all-stes) construotion, Thime traln departed from
Pertamouth et 6:40 a, m,, on time, and departed froz Salsm
Tower, the last reporting eteticn, st 8:10 e. =, The spzed
of tne tralh wae reduced at sigﬂai P146 becavne ithe aspect
of the elgnal was obocured by snow and the enginemsn were
unable to determine the indicaticn until the locomoptlve was
cloagely approaching, The roundele of rlgnals P18 and RAZ
were ocvered with snow to the extent that the englnsmen could
not distingulsh a light in elther algnel, The trzin pasaed
2lgnal P138 at lov speed and was stopped at slgnel RAZ, Be-
tveen 2 and 3 minutes later tne rear end wce atruck by YNo,
2405, The mcoldent occurred at a polnt 2,115 fcet ezpt of
the stetion at Swempscott., No., 214 wae due to leavs Swamp-
scott et 7:64 a, m,, epproximately 24 minvtes before the
eccldient occurred,

Mo, 240€, a weat-bound first-class pacsenger train en
route from Danvers to EBoslon, oconslcted of three Plesel-
rowered pageenger units and one Dleseli-powsred pasdenger—
bagrage unilt, in the crder named, Thie traln was held at
Salex Tower to follow Mo, 214, After No, P14 psesed, No.
2408 paesed Baiem Tower and eatered the Waetern Houte at
€:12 a, m., It pmesed slgnal Pl4€, -hlch should have indi-
cated Prapare-to-stop-at-next-elgnal, pasred signal P1I3,
whieh ehould have ind!cated Stop-then-vroceed-at-restricted-
rpead, and while moving at a speed ectimated to rave been
between 40 and 55 miles per hour it struci the rear end of
Lo, 214, YNo. 2406 wes due to leave Swvamascott at B:08 a, m.,
approximately 1C minutes befors the acclient pocurred,
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No. 214 was movad westward & dlstence of spproximateslw
50 feet by the force of the lmpact, Vhen the lupect secur. s,
the underframe of the resr cer of No, 214 coverrode the under-
frame of the first unit of Ko, 2408, Both trucks of the rear
cer of No. 214 were dleplaced, and the underlframe of this car
gheared the guperstructure from the firet unit of No, 2408,
The rear end of the reer car of No. 214 wes doflecxfed to the
north, and the car astopped upright, at an angle of approxi-
mately 40 degreess to the tracks, with the rear end ftoward
the northeeet. The front end of fhe opar wee reesting on top
of the rear end of the first unit of No, £406, The dralt
glllg at the resr end were somewhsat disterted, and the car
wag considerably dameged, The rear end of the fifth car was
darpiled to the socauth, and thle car stopped upright wlth the
reoar end between ti» two moain tracks, It wes somowhet damaged,
The first, s=cond, and fourth cars were gllightly damege?,

No. 2405 stapped wlith the front end of the firet w2t
approximately 200 feet west of the point of aollisinn, The
firat unit was deralled to the north and stopped aswaingt the
side of the Tifth csr of No. 214, Th2 superstructore wes
shrared off the underframe from the front 2nd of the unlt o
within & few feet from the resr end. The front end underfrarce
asaembly was deflected downward, snd the seater siils were
brokaa behind the front boister, The o*her unlts, which were
alpo dsralled, stopped upright and in line with the track,
The front snd of the geocnd unit wes bally damaged, omd the
third and fourth unita were soamewhatl dameged,

The suglneer end the fireman of Nc, 2406 were Zilled,
The englneer, the firgmsn, the gonductor, twe aasietant con-
duetors, and the flagman of No, 214, and the conducior, the
agslstant condustor, the treln baggapgeman, end the fleymaa
ef No, 2406 were injured,

A heavy wet saow was falling at the time of tho wceldent,
wpleh eoceurred about £:18 a, o, Tae U, 3, Weailer Bureau
station a% the sirport at Erst Boston, Mrse., approxlmately
12 milea scuthwest of Swampscott, repertad that bslwoen 8 8, m,
and & a, i, the temperature wag ) segraes above Lovo,

Diesel-poverad pesaenger uritas of tne tyne invelved era
of sgtainiessz steel conatruction, Dach ls B85 feet long hetween
pulling focea of the conplere and ire mounted ~n twn four~rheal
trucks, 'The welgnt !n worklng orier 1a 118,500 pounde. TFower
ig surpiled by two 276-horesepower Diesa? engines mounted under
the floor of %he unlt. Each engine drives the lnboard axie
n? ore *ruck through a torque converter transmisslon. An
operetor'e stetion 1s located et the right hand sids ef the
vestibule at esch end of *the unlt, A repregsentative of the
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bullder of these units testified thet the vonstruction of

the unite met or exceeded tite pinlmum etrength roovirements
contalned in the gpecifiecaticne Ior the constructlcsn of new
vassenger equipment carg adepted as atandard by the Assocl-
atlon of Amerlcan Rellrosds. Among theee -pecificetliona are
the followlng: A car structure is reguired wnlch wlll regist
minimum statie end load of B00,0N00 pounds applled on center
llne of draft without developing any permenent deformation
in any meaber of the car structure; the outelde ends of each
cer ahall be provided with two weln verticel members, one at
each side of the diephragzm epenirng; each of these members
ehall heve s section modulus of not less thisn 24,375, and

the sum of the gection modull of all verticel and membera

at each end of the sar ghall be not less than 6b6; the two
maln vertlioal 2nd members are re2aqulred to have sn ultimete
shear velue of not lese than 300,000 pounds eachk at a polnt
even with the top of the underfreme tc which they are atteched.

The brakes of these unlts sre of the digc type. The
brake equlpment incluCes a control valve c¢f the D-22-AR fyre
efid an MZ3 brake valve at cach control gtstlon, A eafety-
contrnl festure sctuated by & pedal ie provided, If presnure
en thls pedel is reicased an emergency eppllicatien of the
trakes will result, unless a breke appliceticn of a prede-
termined brake-cylinder pressure has been mede, Esech control
compertaent 18 equipped 11th a tush button for menual control
of the sanding devices, Jund dellvery hnse and traps and
delivery nozzles are provided, These ares co located that,
when the unit 1a moving in eltaner directlon and the eanding
devices are actusted, sand 1s devposited on the ralls in front
of the frontwheels of esch truck, The rate af {low of as:nd
e regulated by pre-adjustrnent of alr-vressure nozzles lo-
cated 1n the treps, A breke dlec is bolted to the irnev
face of the hub of each wheel, snd breking foree 13 cpolied
by pressure of composltilion=ilincd bruke slines sgelnst the
facer of thieg dieec, 4n antl-wheel-gllde device of the
electro~pneumatic type iz provided, This consists of lnertia
devices applied to a Jou.nel Lox of eacik exle and connecy
1n such menner that en exregsive rate of decelerat'on of any
calr of vheels clozer electricel contacur which actuate an
electric solenold valve in the control tox to relecre sir
from the brake cylinder, eand, under coatrel of & time relsy,
respen the clrcult to respply alr *to tne trake oylirder affter
a predetermined time interval. Durlng service molileatich
of the brakes, each operation of the antl-wheel-slide devlce
wlll setvate the sanding eppnratus for a Z-%econl '"unterval
snd will cause sand ta be deposlited on the valls i front
of the frons wheels of the truck, Automatic cendiug of the
ralls during en emergency applicntion of the brudss is pro-
vided snd furctlons for a period of 32 seconde durirg such
applications., A hand brsake s loceted in the vesilbule at

one end of each unlt,



Dl acnaszlon ¢f Swompacott Aceldent

Afger No, P14 departied frou Mevburyport, Magse,, 13,64
miles west of Portemcuth, s defective conditicn of the sunz--
chargsr ¢f the Dissel englne developed and the traln inst
runrdng tlme, Snow was falling, snd a strong wliad wag blow-
ing from the north and northesst, ¥When the trein reached
Beverly, Z8.58 mlles wenil of Forfamouth, theo englnemen found
that the roundels of the algrel of an interlocking were cov-
ered with snow to the extent that they could not determine
the 1ndication of the slignal, and it was necesgary tn stcn
aind obisipr perclasicn frem the onsrator te nrocsed, After
the traln departed from the etatlion at Salem, 40,58 alles
west of Portsmouth, blowing snow restricted ths enginemen's
ranre of viaicn to a dietence ef from 1,000 to 1,500 Tect,
The enginemen psw the agpect of semaphors alemal P14, which
indleated Procgeed, Because of snov on the roundels of slgnsl
P146, the enginemen were unable %o aeee & light in tre zignal
ag the traln approsched. The englneer reduced the apasdé n
about % mlles per hour, &nd ss the loocometlive wno shou tn
reach the gienal he gaw that the signal was displeding e
falntereen 1ight, The enginemen were unasble to Qletiipulsh
a 1ighi in elgnal P138 es the locomotive a-nrosched and
pecsel the signal, Becesuae of the defective enaiition of
the sunercharger the sugineer ¢ld not vent o atop tne traln
if 1t could be avolded, and he paegsed the slennl at a speed
of 2 or Z mlieg per honr and proceeded at reatriated greed
to signal RAZ, Uo lighte were vielble in thlg ~lgnal, and
the train wue etopped 2t the slgnal, After the Urain storped,
the enpineor applied the lnderendent breke snd released the
automatic breke, The coenductor alichted frem tuae fireiy nar
+nd called the operscer at Lyna Tower on *he talennosne to
secure permisslon for the train to pose the slgnal, The
enzineer saw No, 2436 ea thet teeln posgeed under the over-
pass &% Zssex Strcet, end at shproximotely the cane time he
Fegrd the pneumatlie horn of that trali coandel, Fotn Lhe
enoinerr and the condnetor ertlmated Lhat the ncililsion
vecurred between £ and & minutes aft-r tas traln stopped,
Before the train arrived st glcinl RaZ the flazmen hed
dromped & lighted S-minnte red [vsee In the vicinlty of
slgnel PL4f and a second fu9ee in the vioinity ef simal
P133, He &1¢é not know whather elthor of them remainsd Iixht-
ed, Uhen the traln atopped At rlpgnal RAZ the flagaan lame-
alatsly proceeded eastward io provids protesction, ™aen he
reached a polnt ebout 175 feet evazt of the rear end of hils
train he heard the zound of an arpresching trzln, e treor
regan to 1tn eastvar®, Breesuse of zcurvelure of the trecs
he wag unatle t¢ ese No, 2408 intll ttat traln -as cloesll
apnrogching the overveca at Ensex Street, When re gor the
train he cave atop signals with a red £lazx, »u* e Alf not
have time te lirht & fusece before the troln pacsed, The
engineer of o, 2498 sounded a vhlatie slipnal immedirtely
aftor he rcached 2 polnt fres ~*hish tre Tiapwan’e slgnals
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could bte seen by him., ™he flaprton erw that both the englneer
and the flrcmen were standing vPhen the front of the sreir
naseed, He wee not cerilsin of his exmct locetinn, but ke
thought he wee about 200 fest eoqt of the rrar snd o kis
traln when the enillisicn oceurrec., He estlnated ilat lic.
2408 vaseed nim al a speed of 50 or 58 miles per hour, ERe-
cause the units of No. 74086 vere ecoulpped with dliec brakes,
the [lagman vas uneble to delermire whether the braire vers
applied as the treln appronached and paseced hir,

“ren the accldent oceourreld, the orew of No, 7407 war
returaing to Boston «fier having rade &n eact-hovnd irip from
Boston te Danvers, The brekes of the traln hed been hested
before departure from Bogton, the inltlal terninuld, and aleo
before departure from Danvers. The tvuln made three staticn
stops LeSwsen Danvers and Snler Tower, ené wis thon held at
Jalem Tower gbout 14 minutes to follow No. £1l4, After Yo,
£1l4 nagsed, Ko, P4C6 entered the Fastern Houte znd stonpod
&t the station at Salem, The brakee arpar-ntly “unciloned
nroverly -hen maxing each of thenme stopn., The conductor
Fad talked wlth the encslnemrn severzl tlmes Jduring the morn-
ing, and he thought they were 1n normel Tentzl 2nd phyeleal
condlition, 4Ae the train wes leaving 3Bulem the englneer re-
marked to the conduwctar thst No. ?Pl4 wre clese avesd, The
ccnductor egtlmated that at thle tlme wisibillity ree re-
stricted by blowing snowv to & dletance of slaunt 20C fTeet,

As Yo. £408 vng approaching Swampecott the crenloctor ves

in the Zirgt unit, and the assistant conducter and the tra'n
baggageman were ‘n tha rear vnit, None cf trese ercloyees

had notlced a Lrehe appllcatlon or & reduction in epeed after
the traln depsrted from Salem, The conductor estimated thet
*he speed yee betwesen 40 and® 45 miles per hour sg the traln
approacked 3wompscott, and tre other tro emnloyees estlmated
that 1t was between 45 end 50 mileg ner hour, The conductor,
who wes, near the front end of the flrs* unit vrs not 2nare
thi~t anything wvag wrong until he gaw thst the enpinemen had
openad the door and were entering the passenger compartment,
The englineer warned him that there vould be s conlllslon, and
the aceldent occurred zlmost fmmedlately afterward, Tre zoh-
Cuctor Lad not notlced the sound of the pneumatic horn, Zech
of the three membera of the trailn crew wha were ~Lesticned
testlfled that he felt no breke spplicstion before the ecolli-
slon oceurrsd. Bath the conductor snd the pssletsnt conjuctor
were stendinpg 1n the alsle, andl esch of these employees thought
he would have notilced an effective brake applliceotlon,

In obgervaticns mude after the accldent occurrad, 1t
wos found that the view of the point of arcident fron the
enslneer's poeition a4 the front of 5 Tlesel-cowered pagsen—
ger unit approaching from the east 1s reeirleted by the
north atutment of the overpeses ut Esgex Street to m Jlstance
cf 747 feet,
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Jo, 20678, the trein vhich foliowed No, 2478, Lagaad
Salem Tower a%t 8:20 a, m, This iLraln consleted 7 a2 Mesel-
electrle lavnwotive snd eix cera, Thne enginper testiflied
that slcnel PLE4 inClented Procecd and +het zs She trein
approacl.eé¢ slgual Pids he asked the firemaa, vho B oper-
ating the loccmotlve, wrether e could aetermine the lndlen-—
tlon of the signal, The firema1 cslled tne signol as init-
cating Proceed, As the trein was raszsing the sﬂh-ml whe
firaman pade & brake srnllc tlsa ard informed the enzinser

that he was uneertaln as to the indlcotion of the slznel,
Thie traln wws gtopted ot slgnel F1l38 1n reeponae to sien:ls
ziven by the flagman of Ko, 2403, The englreren were unavle
3o dlstinguish a 1ight in Shis signel elther before or after
the traln sioppsed,

The syulrmant of o, 22408 wrg examlined ¢§ the rlene sf
e accident by nn inanector of thisg Jemmission eoprozimately
Z hours P2 ninutez after the accicent goerred, In the -1ock-
age of The contrel comrartient the handle of the auto.irtle
brexe voalve 13 found to be in eMergenuy pogltinn, A7) brakes
whlen c¢ould be 2xemlnel st *hls time were found in reicese
position. Later this eculpment was removeld to the simpg of
the sarrler, and the breke ecuipment of the rear thres unlts
w2 feated, Afler bresds in the piping were dlegged the
brage system was charged from a ehop alr llne, and thae breles
functioned properly. The gandars were nnt tested at this
time, The equipment had recelved severe abwgks at the tinme
of the ecclident =2nd durlng subsequent rersllling operatlons,
and 1t vas conglderad that tests vould not Indicete the con-
dition of the sandera before the accldent oeccurrsa, o Fl=t
spots were found on the rheelsa of any of the unlte. The
autom~ilc hrake velve and the service snd saergency nortisna
of the conbtrel valve of the first unit were tested on 2 ta2st
rack in accordanoce vith standarcs teats, and they mat all re-
guirements of these tegts. Examination of the insoaction end
repalir reporte for tnecae wunltc for a vericd of arproximately
1 moath prlor %o the ocearrence of the acclcent dlsalosed
that on February 15 the antl-iheel-glide devlice of the seccond
wnit sae reported to runetion ~t timer with brake--ipe reduc-
ticns of 1C pounde., No other items pertinent te this scoldent

wers f@bsrted.

Cegcriptlon ¢ Tevers Apcident

No, L2CE, g west-Found firsgt-cless ducsenger teeln en
route from Marblerzad to 3octon, conslatad of Diesel-elzetric
unlt 15973, e road-gvitcher tyse, four ococnhes, and one com-
binatlon bageece~smoking car, ir the order named, All crra
vere of all~gtnel constractioan, This traln departed fron
Marhlehead at 7:57 a. m,, on tlme, nnd paseed Lynn Tower,»
the lrst reporting sistion, &t 2:11 &, m, If wea glicppned
at aipnal 4 teczuse the roouniele of the s3lgnal vere covered
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vith snow to the eztent that the rngilncmea were unasble to
Aetarmine the indlication, Alout 2 minutes lster the pesr

end of the traln wag siruck by lo, 2208, The accident
occurred at & volint 1,824 feet eamt of the lecatlon of the
former statlon at Revere. Lko. 2206 wae dne to ieave Revare
at 8:26 2, M., 1 hour 5 minutes before tne eccldent ocecurred.

No, 2208, a vest-hound flrat-clace nassengsr treipr en
route from Marblehead to Boston, conslseted of tio Diceel-
powered pasasenger unlte, The units were of the same type
ae the unlte of Mo, 2408, Trie tra.n depnrted {roam Merble-
head at 8:30 a, n,, ont time, >nd pessed Lynn Tower 2t 9:21
a, m, It paesed signal P83, which slwuld have 1ndilcnated
Prenare-to-stop~at-next-elgnal, passed slgnal P76, which
ehould have indiczted Stop-then-proceed-al-regstricted-rpeed,
and while mving at a speed varlously estimelied as from 5 to
S0 mlles per hour 1t struck the reer end of Mo, 2205, No,
2208 wae due to leave Revere at 8:%3 a, m., 36 minutes belcre
the accldent occurred,

llo equipment of elth-r traln wng deranlled, The rear
end of tha rear car of No, 2208 and *the front e~nd of the
Tiret unit of No, 2208 were glightly demaped, 3everal
rindows 1n the cars of No, 2208 were broken, and many seat
pedestals In these cars were loorened from tha floor by the
force of the lmpact., The mounting bracketc of one Appine
¢f the first unit and both englnes of the second unlt of
No. 2208 were bent, and boath unlte were somewirt damaged,

The ~ngineer, the fireman, the conductor, an agsslatant
conductor, the treln baggageman, snd the flagman of No, 22086,
end the engineer, the fireman, the conducter, an a<slstant
conductor, znd the flagman of No. 2208 were injurei.

A heovy snow was falling st the time of the acnident,
which geeurred at 9:29 a, m, The U, 3, Weather Buresun Statlon

gt the sirport at Fust Boston reported that between 9 a, m,
end 10 a, m, the temperature wrs 28 degrece above zero.

Digeousaion of Revere Accident

Mo, 2206 arrived at Swamnacott about 8:;12 &, m, end wos
helé at that point for a conalderable nerlod of time bacouce
of the collleslon bestween No. 214 and No, £405, IU wre then
cperated over the ecactward? main track froum Swnmmacoti® ta Lynn
Tower and entared the westward malin track at the latter point,
A heavy wet snow wus fz2llling, and the enginemen's renge of
vision was restrlcted to & distence vhlch the engineer estl-
mated sa from 40C to 600 feet. Between Lynn Tewer and sigrsil
PB3 thera are t-m automatic signals and two interlocklng, elg-
nals governing west-bound moverents orn the westward main track,
The roundels of the uilgnals were covered wlth srow, end thre
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traln was stopped at the flrat automatle siznal beceuse the
englruenen werc unable to detsrmine the indlertlion. After
the train stopped, the enginemen saw that the sleual indi-
cated Proceed, I% was necessary to stop the trala at each
of the interlocking signals snd $n clean the snow from the
roundels before the enginemer could determine the indlac-
tions. The aspecte of signale P38 and P78 sach vere gnie-
what obscured, but the enginemen were zhle Lo deterrine the
aspect of eanh sirnal, whlch indicated Prozeed. The treln
passed each sBignal &t a spead of sbout 15 miles nur hnur,
The enginemen wers unable to determine the indicaivlon of
signal 4, and the tralna wase stopped ai lhe signal., Wien the
train stopped, the engiteer spplied the 1ndependent brale
and released the sutomntic breke, Absut 2 ainufes after

the train ssepped, and (hile the flremar wasg cleaning the
snow frog the slgnal, the rear end of the treln was atrucg
by No. 2808, The fireman szid that the roundel of each
slgnal ~hich he cieaned wasg covered with sn inech or mere of
heavy wet srow and that tnere wag & light ceatlugr of irce
over the ancw on signol 4, Before the train reeschel Revere
the flagman had Ieft a lignted S-minute red fusee at eacn

of tine two intericcklng elgnals west of Lynn Tower, and had
dropped a fusee as the traln spproached signal 276 and &
second fugee as the traln passed the slenal, He dld not
know whether the latter two fusees remeined lighted. Befova
No. 2206 otopped at Revere the {lagmen eaw ihe headilpht of
the followling train, As Socn ag the epesd of Ne. 2206 wvas re-
duced sufficiently %o peruli him teo alleat, he proceeded
eastword and gave stop signals vith g lighucd fTusee, He
thousht he had resched a noint between 100 sad LEC fect enst
of the resr end of his traln when No. E2208 passed. He estl-
mated that the speed of No. 2808 vae bet-rern 10 sri 1o milee
per heur acs that tra'n paseed, An ascistant Zondustnr wine
vas ot the rear of the rear czr of llo, 2200 earimnaied that
the flogman had reached s polnt between 120 and 200 1eat
gast of the resr end of his trein -men No. 2207 pag-ed.

When the accldent occurred the crew of o, 2205 vag
returnine from Marblehead to Beston gfter having ecom leted
one round trip between .these points. Tho same coulonend
wag used on each trip, The brikes had beer. terted belore
denarture from Bostol, the initlal terminal, «nd nigo afler
the englnemen changed control ccmpartments at ezcu turn-
arcund peint, They had functioned properly advring these
tests and when used en route, No, P208 errivec a2t S amp-
scott about 8:47 a. m., and wme storped £t thet polnt in
responge to atoo signals glven by the flapnan of Vo, 237,
Artor Yo, 2206 departed, No., 2208 war prouted over lbe 2rcts
word main track rrom Swarpscott to Lynn Tower and entered
tne westwerd maln track at the latter nolnt, Vigibilliily
was materlally restricted by blowlng show, and the encineer
eatimated that his range of vielon was about 200 Ffeet at
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some polnts and 6CO or 700 feet at other polnts. Untll

the traln reached slgnal P88 tre csrnect of each signel wes
clearly vislble ond each slgnel lndio-ted Proceed. Tre
agpect of sighel PL8 was somewhat ¢baecured, ond $the engineer
preparsd to gtop short of the signal, When he reached a
polnt about 100 feet esat of the glgnel he sew thrt the
aspecty appeared %o lndicate Proceed., The wepect of rignal
P76 was somewhot obscured also., The englneer retuced the
speed to about 15 miles per hour, and ze She treln closely
approached tRe siprnal the ehginemen aow that the agpect of
tnls signal appzared to indicete Proceed., Tre englneer saw
the rear ead of Wo, 220f% at & distsnce wbich he thousht was
750 or BCO fTeet. At thils time the gmheed of the treln vas

43 mllee per hour, The engineer lumrediately made & service
applleatlion of the brakes, The brake spnlicetlon did not
appear to be effective, end the englneer obgerved that the
gcauge indlested that the braxe-cylinder pressure tas 40 pounde
and that the antl-vheel-slide device on the front tracrk wus
actuated aseveral times, Aztustion of the snti-wheel-nlide
davices on other trucks i1s not indlecated on the casuge lr the
front control compartment. The engineer then took nis font
off the salTety-control pedal end moved the brake valve to
emergency positlion. %When he saw that the traln would not
stop shwrt of the preceding traln he stepped tn the door and
verned the passengers iln the first unit, He thought thet

the speed had been reduced to 5 or € mlies per hour when the
collision occurred. He estimated that 1f the ralls had been
Cry and the gnti-whesl-alide davices hed aot teen actuated

he could have storped vithin half the dlstcnce at which he
first saw the preceding train. The asaslstant conductor estl-
mated thEt the speed ms sbout 20 milee per hour ae the traln
approached the pclnt of accident, He was not awere ol &
breke applicetinn before the colllnion occurred, The flagman
thought the speed vas 25 or 30 miles per hour, DBoth the con-
ductor snd the flsgman thought the speed wasg reduced before
the colllsion occurred., The enginemen both saw the {lepman
of the precedlng train 1ith e lighted fusee, but they thought
he wag only a few feet east of the rear end of hls trein.
They had not seen any other lighted lusees after leaving

Swempcscott,

The alr-brake edulpment of o, 22068 wre teated at Boaton
atout 3:30 p. m, on ithe day of the accldent and, +1th the
exception of the pending davices, waa found to functlon
properly. Vhen the sanders on the first unlt were te-ted
1t was found that sand flowéd from both nozzles on the front
truck but from only one nozzle on the rear iruck. The unite
hed beeh meparated before the tests were made., At the tlme
of the tests 1t was not determined which end of fthe second
unit waes ahead at the time of the accident, and the sazndars
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of this uni? were tested from both endes. When tepted from
the A end of the unlt, esnd flowed from the two nozzles on
one olde of the unit, but uone flowed from elther notzls oo
the other side. W¥hen tegted from the oppoeits end of ths
unit, no sand flowed frow any of the no%zles. W¥When the upit
wa g inapested later 1% was found that both engines were shift-
od towsrd the A end, indleating that this end wne shead at
the time of the accldent.

Disocussion of Both Accldents

The eignel apparatus !n the vielmity of the point of
each aocident was idspectsd and tested by the =ignal foros
of the csrrier aftsr the acelidents ocourred, HNo ocondltion
wagé found whleh cculd have cagsed an lmproper operation of
the slpgmals involved in elther acoilent, Howevsr, at ths
time of the acoidents ths roundels of the signale involved
were covered with cnow, In the investigation of ths Swamp-
acot? acoldent, the engineer of the trein whioh precsfed He,
2406 testified thet it was ¢iffioult te dotermine the indli-
catlon of signal F146, The engineer of the trailn whloeh fol-
lowed Wo, 2406 testifled that hie flreman, who wae opsrating
the locomotive, was uncertaln of the indlaoation of this sipg-
nal, Both of these enginsers teatified that it was impossible
to dotermine the indication of zignal P132, In the investi-
gatlon of the Ra=vers accidont, the engiasmen of the train
whisch preceded Mo, 2208 testifled that they experiasnced diffi-
culty in determining the indleations of signels P25 and P78,
The enginezen of No, 2208 tustified that they thought that
signalie PB8 and P78 sach indioated Procesd.

Acocording to the testimony of the engineer of Mo, 2208
the Revera accident would have been averted if the braks
application which he mede when he first sew the rear end of
the pregeding train lisd beer a2ffeotive, Thie witness testi-
Tied that with the exception o the stop at Revere hs had
experienced no difficulty !n controlling the speed of ths
train on the day of the accldent, However, he algzo teatl-
fied that on previocus eccasions when reil sonditions had
been unfavorable he had experienocsd difflculty in making
staticn atocpe with thig type of equlipmenit, and that 1t was
not uncommon for enginemen to overrun astationg whils oper-
aeting this typas of aquipment uander thess conditiona. Another
englneer who was guestioned during the hearing teatiflied that
the orakes onr thia tyrpe of equipmsnt ars very gatlafactory
vhen rall conditions aras favorabls, but wien rall condlitione
are unfavorable it 16 nescessary to santielpate s oconslideralble
inoreags ln stopping Alstances, He teatified that on one oc-
easicn, under unfawvorable rail conditions, he had overruan
a2 station a dlagtance of 1,200 or 1,600 feet, In this instanca
he had approached the station at a speed 6f 40 or 45 milbe



per bhour, He had anticipatzd as he approached ths statisn
that the stopplng diletunce might he inoreased by action of
the anti-wheel-alide Adevices, but after making allowanane¢s

for this poselbility he hal passed the etation at a speed

of 26 or 30 milea per hour,

According to the testimony of a repregentative of the
manufacturer of the squipment, the dbrake was dssignsd Go
produce paximum braking erfor% consistent with wheel-rall
adhegion under normal reil ocondltiona, The anti-wheel-glide
device 1s employed to prevent wheels from sliding when this
adhssion 18 reduced becauss of unfavorable rall conditions,
As thieg wvitnese demcribed this operation of the device, when
a wheel begline to ellp or eilde brake-cylinder pressure on
that truck 1s reduced momentarily to permii the wheel to
regain rail speed. The brake is then respplied, 4pproxi-
mately 3 seconde alapae batween the time thse device Le motu-
ated and the time brake-cylinder pressurs 1s fully rsatorsd,
and during this period sand is automaticsily depozited on
the rails tn reetores wheel-rall adheslcn, 0On a two-unit
train, each time an anti-wheel=alide devive ieg aotuated the
stopping dlstance 1s ‘noreased approximately & feet for aach
5 milea per hour the train is moving, but sines sliding adhe-
oglon 18 less than rolling adhesion ths gtopping distance is
not increasged to the sxtent it would be if the wvheoel were
allowad to continue to elide, The anti-wheel-glide deviae
on each truck funotions indspendently of the devioces on tha
other trucks ¢f a train, Each sf ths four sanding atotiona
on each unit funstliona ipdspendently, and the fallure of one
would not affect the others. Wheel-rall adhesion 1 restored
immediately by automatic sanding each tims an anti-whecl-silde
devics funoticas, and it was thoe oplnion of thla witnesa thst
for this reasen i¢ 18 not likely that there wounld ds a ssries
of wheel slips which would actuats the dévice repestedly.

On March 30, 1958, tests were conducted to detlermine
stopping distances for a traln ocnelating of four Diessl-
powered pagsenger unlte eimilar to those involved in the
Swagpacott accldent., Theet tsats were condvoted on the
sonthward main track between Woburn Junotior and Winghestsr,
Mugs, At the point at which the tests were meds the track
is tangent., The gradeé 13 0,18 percent deseendlng southward,
the direction in whish the tee? frain was operated. The
weather wag cloudy, and there was an lntermittent drizele.
The temperature wae between 36 and 40 degrces abov¥e Zero,
Thers wae no appreclable wind veloolty, The grouvnd wes
covered with wet heavy egnow., This snow wae not disturbed
by alr cwrrents resulting from passage of the test trailn
end wae not of suffiolent depth to cover the raille. In
general the ralle were wet as a result of the weather con-
ditions, and during each of the first threc tests sdditional
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vater wag applled to the ralie by means of spravys moun*ed in
front of the front truck of the first unlt of the train,
The same sgectlon of track wae uzezd 1n meking each teagt,

In the Iirset test & il agorvies eopplication ¢f the
braked was made while the trela wes moving at a gpead of
48 miles per hour. The train stopped in 27 gseconds and
within a dletance of 1,209 feet, The caleunlated etopping
dietance waag 1,250 feet, In the pecond test an emergency
breke applica%ion was pade at a speed of 48 miles per hour,
The trein atopped in 2CG.5 seconds and vithin a dlatance of
806 feet, The calculated stopping distance was 800 foet,
In the telrd test an emergancy brake spplication was inlti-
ated by the pedal of the safety-cobptrol feature at a epead
of 48 miles per hour, The treln stopped in 21 aeconds and
within a distance of BI3 fest, During the fourth test water
was not eprayed on the rails 1n front of the traln, A
emergency brake application vmeg made at a2 gpeed cof 70 miles
per hour, The traln atopped in 28,6 secondsg and vithin a
diestance of 1,530 feet. The caleculated stopplany dletance
wag 1,540 feet, The aervice epplication of the brakes de-
veloped brake-cylinder pressure of 80 rounda, and the emer-
geney applications each developed braie-cylinder pregsurs
of 78 pounda, The fead valve was adjusted to anpply brake-
pipe pregeare of 90 pounds, The anti-wheel-sllids devlcea
ware not actoated exoept during the firet test, Durlng
tnig %est the davice on each truck of the rerr unlt was
actuated once,

During thess tests the brales ¢f the trala wera offec-
tive and fuanctioned aas intended, PFowever, while these tentis
tnéleated thet the rates of decaleraiion wore sntlalactory
under the conditione which exlated at the tima & the testa,
they are not oconolusive as to the possidie reawlte ol tesls
mede under other vonditions, During the inveatipation of
theze socidents two enginesrs teatified that they had experi-
enced dAifficulty in ocontrolling the spesd of this tipe of
aqulipment wmnder cerialn osnditions. Thie Jommisslon has
ales received reports, both befors and afier the invest!ga-
tion of these aceldentsz, that enginzeres on other rsilroads
have experiencel simllar Jifficnity. PFrom tfhiowoe resorts Lt
appeara that some difficnlty has besn exparisannad »hiich may
heve been the recult of the funntioning of #nl ~rhesi-allde
deviceg, and that othor difflculty has be:n axperlensed whleh
may have bean the resul t of ice and snow un brudré disce and
shcas, When th» tests were conductad on Harch 30 the sanders
of the test train functlonel properly, as indloated by aand
on the ralis benind the train after the firet emergancy slop,
and with two sxceptiona the anti-wvheoi-gllde devices wers
not actnated, At the time of the teats the teuperature
wue above freezing, and thers woe no acousulation of enow
or ice on the brake diecs, brake sghoes, or trucke.
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The alr-brake systems of these units have becn degigned
to produce a high rate of deceleretlnn, and 1t ls neoespa
to have a high level of wheel-rail adnesisn to prevent the
operation of the antl-wheel-slide devices, The anti-vheeli-~
ailde devioce of a palr of wheels operates when the adheaslon
drope to a polnt at which the wheels begln to elip or elids.
Sanding of the ralls 1s then neocwssary in order tc obteln &
high level of adheslon to restore thes wheelis to normal rota-
tion., It has been obaerved in the cperation of these unite
ander unfavorable rail conditlons that if the sanding devices
ol a unit fall to deliver sand when required, or feil to de-
liver sufflcient sand, the decalaration of the anit may be
lmpelred by repeated operatlon of the anti-wheel-glide devices,

I% has been reported to the Commigalon that instancea
of fallure %o conirol mpeed properly have coecurred when anow
wag blowing and the temperaturs was a few degpreea below fraez-
ing. From these reporte it &ppeare that under thege wsather
conditiong wet snow and molature froxe on the brake disce and
shoes while the brzkes were releassd, snd that when thes brakes
were then apnlied they did rot becoms sffsohive uatil the ice
was clesred from the faceg of the dlsos omd the frietion
surfaces of the shoes,

It wopld appear that the managemsnt of ithe Boston and
Maine Rallrpad 1s awere ihat thia type of brake equipment
la affacted by weather conditions and also that a brake
spnileation when rall condltions are anfsvorable nmay result
in actuation of the anti-wheel-gllide devices, eeg indicated
by the inetrucstiena which have been lsened forr handliing thia
type of equipment. Thaese instructliona read in part aa
followa:

During snow and icy conditions when breking dlasce
and ghoe lininge may be wet, it 1a 1mportant that
braking for slow downe and stope be started sooner
than uesaal., The initlal brake plpe reduostion should
be sgufficient te develop high B.C, pressure {consls-
tent with epead) to clean the dlsos and brake linings
a8 qulckly ar posslble, Manusl eanding must hHe us
if reil oconditions are auch that Rolokrohs may cperate.
Brake cylinder pressure shoald be graduated off as
requlred.

When bad rail conditions axiet (rain, leaves,
froat, ete,) 1% 1e important that brake applics-
tions for stops or slow-downs be started in enifi-
clent time ao that two or mere brake applications
oan be made, if neceseary, to insure proper ocontrol
of speed, Manual sanding must be used as required .
Eo‘psevent any unnsgessary Rolokron cperation,

“ ® w
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Thlg Commieslon has ‘nvestigated oae provious ceccident
i1n which feillure to contrel the gpeed o & Disgel-roversu
passenger unit of sizilar type weas lnvolved, At the tinme
of thie accldent tne wsatiier wane cleer and the ratle wsre
dry, The englneer sald that he made an exergency applleation
of the brakee whils moviag 2t 2 aooed whitch he esgtinetsd as
30 miles per hour, The vraln then moved a distenesn of aprrox-
1mately 875 foet and strack thy rear end of a preesding train,
After the scoldent ocecurred the ratle were found to be sanded
throughout this dlevance, Buth tae engineor arnd the con-
duetor said that the enti-whesl-agllde dovices wvers sctuated
af'ter tne hrakes ware applled,

In the Swempgoott acclidsnt, 1t ieg ieprobeble that the
followlng train could have been stoppeld short of the polnt
of aceldent after it reached a point from witoh the engineer
could ses the flagman of the preceding trein, in visw of the
exoeseive rats of apsed, but there should have besn & con-
eldargbla reduction in speed within thlse distence 1 an
effootive brake snplicsticn had been obtuined, The engineer
sounded the pneumatic horn and left his 2eat before ke pacsed
the flegwan of Ne, 214, Whille there is no evidence that he
made a brake applicction before leaving his sast, it 13 obvl-
ous that he removed his foot from the safety-control padald
after he ief't hias seat, In the Revere asoidsni, the engireer
of the following train testifled that the etoppling distance
of hls train vag conelderably extended by smoetlon of the anti .
wheol-glide devices. In view of the questicnas which bhave
been raiscd concerning tne wvariationeg in the rate of dace=l-
eration of this type of equipaent uncer various cunditlons,
it appearg that s serles of teste ir warranted whiech will be
sufficiently comprahensive to deternine the operatiounsal char-
acteriegtics of Thle type of brake uUnder all oligatie and rail
cond! tlong, This type of brake 18 in use throvghoont the
couniry, and it would be desirable that such lLests be con-
ducted under conditione which will deternine the onerstionel
characteriegtice noet only under the condificns whioh exlet on
the Boeton end Meine Railroed byt alse unaer conditicna whigh
exlst on other relirveds.,

We find that: '

1, "he gignel cprparatus involived in each ecoident wne
operating properly At the flme of the accidents,

2, The roundels »nf the signals were covered with anow,
thershy overcuring tie signel aspects to euch an exvtent lhat,
in accordance w!th the carriec's operating rulcs, the tralins
wers not suthorizel %o procesd in excess of ragtricted syeed,
whilch 18 not %o excesd 15 miles per hour.
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3. Each acoldent was cauaed by fallure to operate the
following traln in agcordance with signal indipationa.

4, In sach acecident the followlng traln was belng
operated at sn excessive rate of spesd,

5., At Swampscott the englneer of Ko, 2408 aounded the
pnéumatlio horn and left his seat before he paased the flagman
of No, 214, but there was no appreclable deceleration of the
train before the acoldent occurred,

8, At Revere the enginser of No, 2208 appllied the brakes
as the traln apprecached the point of impaet, but the stoppling
distance may have been extended ag a result of functioning of
the anti-wheel-slide deviocs,

7. The efflcleney and reliability of ths type of brake
equipnent in use on the Dlessl-powered pagsenger unite involwvsd
in these aceldents has proved satlsfactory under normsl oper-
ating conditiona in various clanses of servios over a consider-
abtle period of time, In the braking tests conducted on March
30, 1958, the rate of dsosleration obdtained in both service
and emergenoy braks applications was very satlefactory.

8, The tests conducted om March 30, 1958, are not
conclusive a8 to the retardation which might be obtalned
ander cerialn adverse conditlons which occasionally oceur
and which have been reported to affect the rate of deoeler-
ation,

Rscommendatl

¥e rocommend that the Associatlion of American Rallrcads
conduet a serles of tests which vill be auffiniently comprs-
hensive to dstermine the operational characteristics under
adverde conditions of the type of brake in usa on the Diesel-
powered passenger units involved ln thess acclidenta,

By the Comnigasion, Dlvlsion 3.

( SEAL) HAROLD D, McfDY,
Secretary,



