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ACCIDENTS AT SWAM?SCOTT AND REVERE, KA63 , 

Decided Uey 15 , 1956. 

Acc iden t s a t SwampBCO t t md Revere , Mass. t on F^brua^y 2 8 , 
1956, caused by f a i l u r e to cpcr^ t* 1 tha f o l l o w i n g 
t r a ins in accordance •<!*h i l g n a l I n d i c a t i o n s , 

Richard Jackson f o r t h e Boston and Kal t .e R ° l l r o p » l Coupsny. 
EG yard N T GadsSy f o r the Massachusetto Depa^tmen I o f P v b J l c 

U t i l i t i e s . 
Edward R . Thornton f o r *he N*nT Hatfpshirt* P u b l i c U t i l l t : PG 

Commission, 
Win slow E. :->lyixi f o r t h e N « v Hamper I r e P u b l i c U* H i t l e r 

Commiss ion. 
I f P a u l Duprgcr f o r t h e Bro therhood o f Loco-nott v « F i r m a n 

end Enginemen, 
J , 1. Scanlon f o r th* 3roth*vhood o f r l a i l r o a d Tn in i i en . 
Richard C U r i e f o r Raymond F , J o n e s , * r # 

Frank A, Cashman f o r Raymond F , J o n e s , S r . 
TpFn~V^. M c N l f f f o r E l e a n o r Slngerum, a pan s i n g e r , 
Erhpsl C»~ Hopklna f o r t h e Brotherhcod o f i_,ocomotive E n g i n e e r 
F r e d e r i c k N. A i l ^ n f o r the kalne P u b l i c U t i l i t i e s Co amiss ion 

REPORT 0_F__THE 10J 

DIVI3I0*" £ f COMMISSIONS CLARKE, HUTTNINSO::, AND VALRATH 

CLARKE, Commiesion^r; 

T h i s i s an i n v e s t i g a t i o n by +"he Joir^legion r>h i t s own 
m o t i o n w i th r e spec t to the f a c t s , cond: t l -ms, r,a' c IrcuJ-
i I r n c e e connected wi th two accidents en o c c u r r e d o i t he 
B o s t o n and Mains Ra i l road on Feoruery Ĵ P, 1956, m h e f i r s t 
acc ident o c c u r r e d a t Swamps co t t , Msse. , -an* the second, o c ­
curred a t R e v e r e , M&gq. J o i n t h e a r i n g V J S fed a t Bos ton , 
Mass. , on March 6, ? , end 13r3 -1 th r e p r e s e n t a t i v e s c f 
the Massachusetts ' Department o f P u b l i c u t i l i t i e s , Etch 
accident was a r e r r - ead c o l l i s i o n between t\*o p a ' - e n ga r 
t r a i n s . The Swampscott a c c i d e n t r e s u l t e d I h trie desth of 
11 passengers and Z t r a i n - s e r v i c e employees, and ^he i n j u r y 
o f 250 passengers and 10 traln-se" 1^ i C 3 e m p l o y e e s . The 
Revere acc iden t r e su l t ed I n the i ^ n r y o f 13£ PO* a n g e r s 
and 11 t r a i n - s e r v i c e employees. 
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L o c a t i o n of A c c i d e n t s snA Method of O p e r a t i o n 

T h e s e a c c i d e n t s o c c u r r e d on t h a t p a r t o f the P o r t l a n d 
• nd T e r m i n a l D i v i s i o n s d e s i g n a t e d a s t he E a s t e r n Rou te and 
e x t e n d i n g be tween P o r t s m o u t h , ! I . H . , and B o s t o n , Kaec., 5 6 . 9 1 
m i l e s . In t h e v i c i n i t y o f t h e p o i n t s o f e o c l d e n t Shie le a 
d o u b l e - t r a o k line, o v e r which t r a i n s asovlng with t he c u r r e n t 
o f t r a f f l o a r e o p e r a t e d by timetable, t r a i n o r d e r s , and an 
a u t o m a t i c b l o c k - s i g n a l system. A l i n e d e s i g n a t e d is t h e 
D a n v e r s B r a n c h e x t e n d s from D a n v e r s , Mass., to S a l e u Tower , 
a d i s t a n c e o f 4.76 m i l e s , and c o n v e r g e s w i t h th# E a s t e r n 
R o u t e a t S a l e n Tower . 40.25 m i l e s west o f P o r t s m o u t h . A n o t h e r 
l i n e , d e s i g n a t e d a s t h e SSw&nspseott B r a n c h , ex tend a f r o a M a r b l e -
h e a d , M a s s . , to Swampsco t t , a d i s t a n c e o f 4 . 4 1 m i l e s , an& con­
v e r g e s w i t h t h e E a s t e r n R o u t e at Swampsoot t , 44.11 a i l e s vest 
o f P o r t s m o u t h . 

The Swampaoct t a c c i d e n t o c c u r r e d on t h e weetward mln 
track o f t h e E a s t e r n R o u t e a t a p o i n t 2.115 f e e t eaqt o f the 
s t a t i o n a t Smmpseofc t . From t h e east there are? i n s a e e & g s I o % 
a t a n g e n t 4 ,948 f e e t i n l e n g t h , a 1*0?' c u r v e to tho right 
905 f e e t , a t a n g e n t 1,647 f e e t , a 1*00' aurYt t o t h e l e f t 
2,£27 f e e t , a tangent 470 f e e t , and a compound our ire t o the 
r i g h t , h a v i n g a oax laum c u r v a t u r e o f 1*03 ' , 1 , 913 f est to t h e 
p o i n t o f a c c i d e n t and £,729 f e e t westward. At the p o i n t o f 
a c c i d e n t t h e c u r v a t u r e i s 1 * 0 0 ' . Betwepn points 3.70 m i l e s 
and 1,000 feet e a s t o f the p o i n t o f a c c i d e n t th® grads aver­
ages 0 .33 percent ascending weatwstrd* Ee tweea t h e latter 
p o i n t and t h e p o i n t o f a o c i d r n t t h e g r e d e i f 0 .3? p e r c e n t 
d e s c e n d i n g w e s t w a r d . 

A s a wes t -bound t r a i n npp^-oachee t h e p o i n t o f the Swamp-
s c o t t accident, the enginemen 1 s view o f the t ra - ik ahsta«5 Is 
considerably r e s t r i c t e d by the s i d e o f a r o c k oit on t h e 
n o r t h a i d e o f t n e t r a c k s , and by t h e north a b u t n e n t o f an 
overpass on which Essex Street crosses th* tr&akR. The w e s t 
end o f t h e abu tment , w h i c h I s w e s t o f t he reck cut, i s 655 
f e e t e a s t o f t he p o i n t o f a c c i d e n t . 

The R e v e r e accident o c c u r r e d on t h e w e s t w a r d maUi t r a c k 
at a p o i n t 50.32 m i l e s w e s t o f Po r t smou th and 1,924 f e e t e a s t 
o f t h e l o c a t i o n o f thp f o r m e r station a t R e v e r e . Prom t h e 
e a s t t h e r e is a t a n g e n t 3.07 m i l e s i n l e n g t h and a 0*30 r c u r v e 
t o t h e r i g h t 63 f e e t to t h e p o i n t o f a c c i d e n t and F00 feet 
w e s t w a r d . From t h e ea3 t the g r a d e l a 0 .47 p e r c e n t a s c e n d i n g 
a d i s t a n c e of 1,100 f e e t , and p r a c t i c a l l y level 500 feet to 
t h e p o i n t o f a c c i d e n t . 
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Automatic signals P154, F146, and P138j and semi-
automatic signal RA2 are located, respect ively . 2.01 miles 
east, 1.31 miles east, 3,156 f ee t east, and 570 f ee t west 
of the point of the Swampecett accident. Automatic signals 
P88, P76 f and 4 are located, respect ively, 2.19 miles east, 
1.05 mi l ee east, and 479 f ee t west of the point of the Revere 
accident. Signal P154 la of th© two-arm lover-acad rant sema­
phore- type. The other signals are of the searchlight t y p e 
and are approach l igh ted . Signal RA2 i s an Interlocking 
signal and i s remotely controlled f rom Lynn Tower, 5,250 
f e e t west o f the station at Swampecott. 'Hie aspects of 
these signals applicable to this Investigation and the 
corresponding indications and names are as fo l lows; 

Signal Aanecj 

P154 Both arms in 

pos i t ion 

Indication 

PROCEED CLEAR 

P146 ) 
P88 ) 

Oreen-over-
green 

PROOFED CLEAR 

Yellow-over-
red 

PREPARE TO STOP AT NEXT 
SIGNAL. TRAIN EXCELLING 
MEDIUM SPEED MUST AT ONCE 
REDUCE TO THAT SPEED 

APPROACH 

PI 38 ) Green-over^ 
P76 } green, 

Red-over-red., 
staggered 

PROCEED CLEAR 

STOP, THEN PROCEED IK STOP A&D 
ACCORDANCE WITH RULES PROCEED 
* * * D-509. * * * 

RA2 ) Green-ever- PROCEED CLEAR 
4 red-over-] 

Red-over-red- STOP STOP 
over-red 

The control l ing c i rcui t s are so arranged that when the blocks 
of signals P154 and PI46 are clear pnd the block of signal 
Pl3e l e occupied, signal P154 Indicates Proceed, signal P146 
Indicates Prepare-to-stop-at-next-ft ignal , and signal P138 
indicates Stop-then-proceed-at-restricted-speed. When the 
block of signal P88 i s clear and the block of signal P76 i s 
occupied, signal P88 Indicates Prepare-to-atop-at-next-signal, 
and signal P?6 indicates S top-then-pro ceed-at-re 3 t r i e ted-speed. 
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Tnls carrier's operating rules read in part ao f o l l o v s : 

DEFINITIONS 

SPEEDS: Medium — A speed not exceeding 50 m i l e s 
per hour. 

Restricted — A sioeed that vill psrmlt stopping 
short of another train, obstruc­
tion, or st.lt oh not properly 
lined but not exceeding J£ miles 
per hour, 

1 1 . In block signal territory fusee* burning red 
5 minutes will bo used. TValn finding a lighted fueoe 
will stop, then proceed at restricted speed to the next 
signal but for not less than one mile. * * • 

« # # 

27.' * * * a signal imperfectly displayed or the 
absence of a signal at a place where a signal is usually 
shown, rauet be regarded as the most restrictive Indica­
tion that can be given by that signal, * * * 

# # # 

34, A l l members of train and engine crows suet, 
when practicable, communicate t o each cth^r by Its 
name the Indication of each signs! affecting the move­
ment of their train or engine. 

Indications nmet not be called until seen by the 
person calling, (This does not prohibit gin erne n 
acknowledging by name, signal called, vhlch he oennnt 
see.) * * * 

99. When a train is moving under circumstances in 
which It may be overtaken by another train, the flagman 
must throw o f f lighted fusees at proper intervals and 
take such other action as may be necessary to insure 
full protection. 

VThen a train etops under circumstances* in **hlch it 
may be overtaken by another treln, +he flagman must go 
back immediately with flagman * s signals a sufficient 
distance to Insure full protection, placing two torj e -
does and, when necessary, in addition, displaying 
lighted fusees. * # * 

• • 4» 

http://st.lt
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NOTE.—When t r a i n s are operating under Automatic 
B l o c k System R u l e s , protection against following trains 
on t h e earns track will h a v e b e e n provided when full 
protection Is afforded against trains moving a t re­
stricted speed, 

* « • 
D-509. When a train o r engine 1*5 F topped by an 

automatic block signal It may proceed at once at 
restricted speed. * # * 
The maximum authorized speed for passenger trains on 

the line on which these accident? occurred is 60 miles per 
hour. 

Description of Swampscott Accident 
No. 214, a west-bound f i r s t-class passenger train en 

route f rom Portsmouth to Boston, consisted of DIe eel-electric 
unit 1516, a road-switcher type, five coaches, and one com­
bination o a g g a g e - s m o k i n g oar, In the order named. All cars 
w e r e of a l l - s t e e l c o n s t r u c t i o n . T h i s train d e p a r t e d from 
P o r t s m o u t h at 6; 40 a . ra., on t i m e , and departed from Salem 
Tower, the last reporting station, at 8:10 e. m. The speed 
o f tne train was reduced at signal P146 because the aspect 
o f the signal was obscured b y snow and the e n g i n e e s n were 
unable to determine the indication until the locomotive was 
closely a p p r o a c h i n g . The roundele of signals PI£8 and RA2 
were covered with snow to the e x t e n t that the sngln-sraen could 
not distinguish a light i n either signal. The train passed 
signal PI58 a t low speed and was stopped a t signal RA£. Be­
tween 2 and 3 m i n u t e s later tno rear end wcs struck by No, 
2403. The accident occurred at a point 2,115 feet east of 
the station at Swampscott. No. 214 was due to leave Swamp-
a c o t t at 7;54 a . a., approximately 24 m i n u t e s before t h e 
accident occurred. 

No. 2406, a west-bound first-class passenger train en 
route from Banvers to Boston, consisted of three Diesel-
powered passenger units and one Diesel-powered passenger-
baggage unit, in the order named. This train was held at 
Salem Tower t o f o l l o w No. 214. After No. 214 passed, No. 
2406 p a s s e d Salem Toiler and entered the Eastern Route at 
G:12 a . m. I t p a s s e d signal P146, which should h a v e indi­
cated P r e p a r e - t o - s t o p-at - n e x t-elgnal s passed signal F133 f 

which should have Indicated Stop-then-eroceed-at-restricted-
a p e e d , and vhlle moving at a speed estimated to bars been 
b e t w e e n 40 and 55 miles per hour I t struck t h e rear end of 
No. 214. No . 2406 was due to l e a v e Swampacott at 8:08 a . m., 
approximately 10 minutes before the accident occurred. 
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No. 214 was moved westward a dlstance of approximate!** 
50 f e e t by the force of the Impact. Tftien the impact c c c t u w c 
the under frame of the rear car o f No. 2 1 4 overrode the under-
frame of the f i r s t unit of No. 2 4 0 5 . Both trucks of the rear 
car of No. 2 1 4 were displaced, and the underframe of this car 
sheared the superstruetore from the f i r s t unit of No. 2406. 
The rear end of the rear car of No. 214 was deflected to the 
north, and the car stopped upright, at an angle of approxi­
mately 45 degrees to the tracks, with the rear end toward 
the northeast. The front end or the oar was res t ing on top 
of the rear end of the f i r s t unit of No. 2405* The draft 
s i l l s at the rear end were somewhat distorted, and the oar 
was considerably damaged. The rear end of the f i f t h car was 
derai led to the south, and this car stopped upright with the 
rear end between th* two main tracks. I t was somewhat damaged. 
The f i r s t , second, and fourth cars were s l igh t ly damaged. 

No. £406 stopped with the front end of the f i r s t IUIIt 
approximately 200 f ee t west of the point of c o l l i s i o n . The 
f i r s t unit was derailed to the north and stopped against the 
side of the f i f t h oar of No. 214. The superstructure wse 
sheared o f f the under frame from the front end of the uni t to 
within a TEV f ee t from the rear end. The front end underfranre 
assembly was deflected downward, snd the center s i l l s were 
broken behind tho front bols te r . The o*her un i t s , which were 
also derai led, stopped upright and In l i n e wi th the traok. 
The f r o n t end of the second unit was b**dly damaged, and the 
t h i r d and fourth units were somewhat damage??. 

The engineer and the fireman of No. 2406 were k i l l e d , 
The engineer, the fireman, the conductor, two ass !s t in t con­
ductors , and the flagman of No, £14, and the- conductor, the 
a s s i s t an t conductor, the t r&In baggageman^ PNS the fl*g*na*i 
o f No. 2406 were injured. 

A heavy wet snow was f a l l i n g at the tJme OF tha accident, 
which occurred about £: 18 a. au Tne U. S. Ne*il*er Bureau 
stat ion at the a i rpor t at £?st Boston, Stoee., approximately 
12 silles southwest OF ?wartprcott, r epor tM that between B a. m. 
and 9 a. ia. the temperature wad 23 degrees above zero. 

Diesel-powered passenger ur.lta of tne type involved ar e 
of stainless steel construction. Each I s 85 f ee t long batween 
pul l ing f a c e s of the couplers and if? mounted «n two four-wheel 
trucks. Hfce weignt i n working order is 118,500 pounds* Power 
I s supplied by two 275-horsepower Diesel engines mounted under 
the f l o o r of the unit. Each engine d r i v e s the inboard axle 
of ore truck through a torque converter transmission. An 
operator 1 e station I s located at the r ight hand s ide of the 
vest ibule at each end of *he unit, A representative of the 

http://ur.lt
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builder of these units testified that the construction cf 
the unite met or exceeded the minimum strength reouirementa 
contained in the specifications for the construction of new 
passenger equipment oars adopted as standard by the A S F O C I -
atlon of American Railroads, %nong these specifications are 
the following: A car structure le required vnlch will reel st 
minimum static end load of 600,000 pounds applied on center 
line of draft without developing any permanent deformation 
In any member of the car structure; the outside ends of each 
car shall he provided with t*o main vertical members, one atr 
each side of the diaphragm opening; each of these members 
shall have a section modulus of not less then 2 4 . 3 7 5 , and 
the sum of tne section moduli of all vertical end memberA 
at each end of the oar shall be not less than 66; the two 
main vertical end members are reouired to have pn ultimate 
shear value of not less than 300 ,000 pounds each at n point 
even with the top of the and erf re me to which they are attached. 

The brakes of these units ©re of the disc type. The 
brake equipment includes a control valve cf the D - 2 2 - A R type 
and an M23 brake valve at each control station. A safety-
control feature actuated by a pedal i s pro^id^d. If pressure 
on this pedal Is released an emergency application of the 
brakes will result, unless a brake application of a prede­
termined brake-cylinder pressure has been made* Each control 
compartment Is equipped t*ith a rush button for manual control 
of the sanding devices. Sand delivery hoee and traps and 
delivery nozzles are provided. These are so located that, 
when the unit la moving i n el trier direction and the sanding 
devices are actuated, sand is deposited on the rails in front 
of the front wheels of each truck. The rate of flow of ŝ :nd 
1 e regulated by pre-adjustiuent of a5r-nressure nozzles lo­
cated In the treie. A brpke d5 ac is bolted to the inner 
face of the hub of each wheel, and brekir.g force is spoiled 
by pressure of compoel tion-linod brake slices apslnat the 
faced of this dieo. An antl-vheel-slld* device of the 
electro-pneumatic type is provided. This consists cf inertia 
devices A p p l i e d to a Joux-nR.1 box of eacn axis e.nd connected 
In such manner that an excessive r a t e of deceleration of any 
pair of wheels closer electrical contacts which actuate an 
electric solenoid valve i n the control box to relec pe a i r 
from the brake cylinder, and, under control of a time re3&y, 
reopen the circuit to reapply air to tne brake cylinder after 
a predetermined time Interval. During service acpj ice» tlcn 
of the brakes, each operation of th? anti-wheel-sHd? device 
will actuate the sanding eppnratug for a 3-^econl 'aterv&l 
and will cause sand to be deposited on the fails i"- front 
of the front wheels of the truck. Automatic zprAUig of the 
rails during an emergency application of the b r^^s le pro­
vided end functions for a period of 30 seconds during such 
applications. A hand brake 5s located in the vestibule at 
one end of each unit. 



Discussion cf Swcmosoott Accident 

After N o . 214 departed fro* revburyport. Mast**, 19*64 
mixes west of Portsmouth^ a defective c o n d i t i o n of t h e J U O ? ^ -
charger of t he Diesel engine developed end Che train lost 
running tliie. Snow was falling, and a strong wind was blow­
i n g from the north and northeast. Wh»n the treln reached 
Beverly, 38.58 miles west o f Portsmouth, the enginesen found 
that the roundels of the signal o f an Interlocking were cov-
erefi witfc snow to the extent that they could not determine 
the indication of the signal, and It was necessary t o *jtcp 
and obtain peririanion f roa the o p e r a t o r to nroeeed. After 
the train departed from the s t a t i o n at Salem, 40.59 miles 
west of Portsmouth, blowing enow restricted t he englneraen1s 
ranr;e of vialon to a distance of f rom 1,000 to 1,500 f ett. 
The enginetnen saw the aspect o f semaphore s i g n a l ?154? vhl oh 
Indicated Proceed. Because of snow on the roundels o f aign^l 
P146, the enginenten were unable to seo a light in tne signal 
as the train approached. The ^ngineer reduced the speed t o 
about 5 miles per hour, and as the locomotive wno Zboi^ to 
reach t h e signal he saw that t h e s i s n a l W A S di spla\in* a 
faint green light. The englnemen were unable to d5 stlngulsh 
a light in s i g n a l P138 as t he locomotive approached and 
passed the signal. Because of the defective condi t ion of 
the supercharger the engineer d i d not v&nt to stop tn* train 
if It could be avoided, and he passed the sis*ntl at a speed 
of 2 or 2 miles per hour and proceeded at r e s t r i c t e d speed 
to signal RA2. No lights1 were visible in thl s signal, and 
the train 'fas stopped at the signal. Af t*?r the t r - i i n stopped, 
the engineer appJ led the lnder endent brake pad r**l eao<°c1 the 
automatic brake. The conductor a l i g h t e d from tnp f I r P t car 
>,nd called the opera sor at Lynn Tower on *he taiephone to 
secure permission for the train to psse the signal. The 
engineer saw No, 2405 as that treln passed under the over­
pass at 2ssex Strret, and at approximately tre jane tlas he 
heard the pneumatic horn of tha.t trail, eoundel* Eoth the 
engine *r and the conductor estimated ihst the c c 1 lision 
occurred between £ and 3 minutes af t*»r tn? t r a i n s t o p p e d . 
Before the train arri\*ed s t signal tho flagman had 
dropped a lighted 5-rainn fce red " f usee Sn th* v i c i n i t y of 
signal P146 and a second f u ^ e e in the vicinity of signal 
PI33. He did not know whether eltn:?r of th«»m remained light­
ed, V-Tien the train stopped *t rlgna] RA2 the flagman i.nie-
aia&^ly proceeded e*\stTA*ard to provide protection. "'Kien he 
reached a point about 175 feet east of the rear er^ of his 
train he heard the sound of an approaching train. H P t>*er 
began to ivn eastward. Because of curvature of the track 
he was unalle to see No. 2405 jntll that train cloeeiy 
approaching the overpays at E S < * P X Street. When he sa^ -he 
train hs ^avo 3too signals with a red flarp, but he not 
hav* time to lirht a fusee before the train pocsed. The 
engineer of Ho. '2406 sounded a wMstl* sH^sl immediately 
after he rcachpd e point frcu -h3 ch t v e flagman1 & signals 
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cou ld "be seen by h im. "he flag-run «:rv t h a t b o t h t h e e n g i n e e r 
and the f i r e m e n were s t a n d i n g -*h«n the f r o n t c f the t r p i n 
n a ? s e d . He was no t c e r t s i n o f hin e x n e t l o c a t i o n , but he 
thought he wss about 200 f e ? t ea^ t o f t h e r**ar end o : fcJs 
t r a i n when the c o ! 3 1 s i o n o c e u r r e C . He e s t i m a t e d tha t N o . 
£ 4 0 6 pas sed him a t a speed o f 5 0 o r 55 m i l e s p « r hour . Be ­
cause the u n i t s o f N o . f 4 0 6 v e r e rou ipped w i t h diftc b r a k e s , 
t he f lagr ran T^CIS un&ble to d e t e r m i n e whetner the brakes v e r e 
a p p l i e d as She t r a i n approached and p^ss-ed h l T . 

' > c n the a c c i d e n t o c c u r r e d , the c rew o f N o . f 4 0 f was 
r e t u r n i n g to Bos ton a f t e r h a v i n g made en ea^ t -boend t r i p from 
Bos ton t c D a n v e r s . The b rakes o f the t r a i n had been t e s t e d 
b e f o r e d e p a r t u r e from. Bos ton , the* i n i t i a l t e m l n ^ l , and a i c.o 
b e f o r e d e p a r t u r e f rom Danvere,. The t ^ a l n made t h r e e s t a t i o n 
s tops be tween Danvers and Salem T o v e r t and vr,s then h e l d a t 
Salem Tower about 1 4 minu te r t o f o l l o w N o . ^14 . A f t ^ r N o . 
214 massed, Ko• P 4 0 6 e n t e r e d the Eas t e rn Rou te and s topped 
fct t h e s t a t i o n a t Salem. The b rakes a p p a r e n t l y f u n c t i o n e d 
p r o p e r l y "hen making each o f t h e ^ e s t o p s . The c o n d j c t o r 
had t a l k e d w i t h the enginemrn s e v e r a l t i m e s d u r i n g the morn­
i n g , and he though t they v e r e i n normal "rental and p h y s i c a l 
c o n d i t i o n . As tne t r a i n vat, l e a v i n g Salem t h e e n g i n e e r i e -
marked t o the conduc to r t ha t N o . ? 1 4 W F B c l o s e ahead . The 
conduc to r e s t i m a t e d t h a t a t t h i s t ime v i s i b i l i t y t*aE r e ­
s t r i c t e d by b l o w i n g snov to a d i p tance o f about ?0C " f e e t . 
A s Ho, 2406 was a p p r o a c h i n g Swampscott the c ^ n d j c f o r was 
In the f i r s t u n i t , and the a s s i s t a n t conduc to r and the t r* j«n 
baggageman were i n the r e a r u n i t . N O P P c f t r .ese employees 
had n o t i c e d a b r a k e a p p l i c a t i o n o r a r e d u c t i o n i n speed a f t e r 
t he t r a i n d e p a r t e d from Salem. The conduc to r e s t i m a t e d t h? t 
t h e speed was be tween 40 an^ 45 m i l e s p e r hour R JS th* t r a i n 
approached Swamps c o t t , and the o t h e r two employees e s t i m a t e d 
t h a t I t was be tween 45 and 50 m i l e s r>er hour . The conduc to r , 
who w a s , n e a r t h e f r o n t end o f the f i r s * u n i t v^s not i i^are 
t l r t a n y t h i n g was wrong u n t i l he raw t h a t the enginemen had 
opened t h e doo r and w e r e e n t e r i n g the p a s s e n g e r compartment. 
The e n g i n e e r varned him tha t t h e r e would be a c o l l i s i o n , and 
the a c o l d s n t o c c u r r e d a l m o s t i m m e d i a t e l y a f t e r w a r d . The c o n ­
d u c t o r had no t n o t i c e d t h e sound o f the pneumat i c horn . Each 
o f the t h r e e members o f the t r a i n c rew who were q u e s t i o n e d 
t e s t i f i e d t h a t he f e l t no b rake a p p l i c a t i o n b e f o r e the c o l l i ­
s i o n o c c u r r e d . Both t h e conduc to r end t h e c e s i e t e n t a o n l u c t o r 
were s t a n d i n g i n the a i s l e , and each o f these emp loyees thought 
he would have n o t i c e d an e f f e c t i v e b r a k e a p p l i c a t i o n . 

I n o b s e r v a t i o n s made a f t e r t h e a c c i d e n t o c c u r r e d , i t 
was found t h a t the v i e w o f the p o i n t o f a c c i d e n t f rom the 
e n g i n e e r ' s p o s i t i o n a t t h e f r o n t o f e P l e e e l - o o w e r e d p a s s e n ­
g e r u n i t a p p r o a c h i n g f rom t)-e e a s t I s r e s t r i c t e d by the ^ 
n o r t h abutment o f the o v e r o e s s a t Essex S t r e e t t o a d i s t a n c e 
o f ? 4 7 f e e t . 
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No. 2505, the train which f o l l o w e d No. 2406, pae**d 
Salem Tower a t 8 : 2 0 a a m. T h i s I r a i n c o n s i s t e d of n D i e s e l -
e l e c t r i c l o c o m o t i v e snd r i x e r r s , Tne e n g l n p e r t e s t J f\ ed 
t h a t s l ^ n r l P164 I n d i c a t e d P r o c e e d and t h « t a s t h e tr^in 
approached signal P146 he asked the f i r e m a n , who was o p e r ­
a t i n g the loccruo tlve, whether he c o u l d aete^Mne the i n d i c a ­
t i o n o f the s i g n a l . The firemai c a l l e d tne s i g n a l in S t ­
en t ing P r o c e e d . As the t r a l r . wan p a s s i n g th? s i g n a l the 
f i r e m a n made a brake a p p l i e l i o n ard in formed the e n g i n e e r 
t h a t he *ag u n c e r t a i n as to the i n d i c a t i o n of the s i g n a l . 
T h i s t r a i n was s topped a t s i g n a l P138 i n r e s p o n s e to si en's Is 
g i v e n by the f l agman o f Ko. 2405. The enginemen w e r e unab le 
to d i s t i n g u i s h a l i g h t in t h i s s i g n a l either b e f o r e o r a f t t r 
t h e t r a i n s t o p p e d . 

The eviulpmsnt o f N o , 2406 was excinlned r t t h e neene o f 
the a c c i d e n t by an inspector of t h i s r e m i s s i o n rnproxllately 
2 ho a rc 20 nlnut^s a f t e r the a c c i d e n t occhirred. I n t h e ^-rock-
age of t he c o n t r o l compar tneht the hand le of the auto.iatic 
brake v a l v e wa.s found to be i n emergency p o s i t i o n . A ' J brakes 
whlcn c o u l d be examined s t *hla t ime were found I n r e l e a s e 
p o s i t i o n . L s t e r t h i s equipment was removed to the shops o f 
the c a r r i e r , and t h e b r a k e enulpmont o f the rear t h r e r u n i t s 
wr s t e s t e d . A f t e r breaxs i n the p i p i n g were p l u g g e d t h e 
brate system was cha rged from a shop a i r l i n e , and the b r a k e s 
functioned p r o p e r l y . The sanders w e r e not t e s t e d a t t h i s 
t i m e . The equipment had r e c e i v e d s e v e r e shocks a t t h e t ime 
of the accident end d u r i n g subsequent r e r f i i l i n g o p e r a t i o n s , 
and i t vaa c o n s i d e r e d t h a t te^ts would not i n d i c a t e the con­
d i t i o n o f the sanders b e f o r e the a c c i d e n t o c c u r r e d . No f l a t 
s p o t s w e r e found on the wheels o f any o f t h e u n i t s . The 
a u t o m a t i c b rake v a l v e and the s e r v i c e and emergency portions 
o f the c o n t r o l valve o f the f l r = ; t u n i t were t e s t e d on s t e s t 
r a c k I n a c c o r d a n c e t<*Ith s tandard t e s t s , dnd they mst all r e ­
q u i r e m e n t s o f t h e s e t^sts. Examina t ion o f t h e i n s p e c t i o n pnd 
repair r e p o r t s f o r t n e s e un i t e f o r a p e r i o d of a r p r o x i m a t e l y 
1 mo i th prior to the o c c u r r e n c e o f t h e acc icent d i s c l o s e d 
that on F e b r u a r y 15 the ant 1--,-heel-slide d e v i c e o f t h e second 
u n i t was r e p o r t e d to i u n c t i o n a t t ime? w i t h brafce-^ipe r e d u c ­
t i o n s of IC pounae• No o t h e r i t e m s p e r t i n e n t to t h i s a c c i d e n t 
w e r e r e p o r t e d . 

Descrj_p_tion c^ ft e v e r * A c c i d e n t 

N o . 5:206, s wes t -bound f i r s t - c l a r s pa^sengr r t r a i n en 
r o u t e f rom Marblehead t o 3of , ton, conai^t^d of D l e s e l - e l e c t r l c 
un i t 1573, e road-switcher t y p e , f o u r coarches, and on** com­
b i n a t i o n b a g g e g e - s m o k i n g ca r , i r t h e o r d e r named. A13 ca r s 
w e r e o f all-steel c o n s t r u c t i o n . T h i s t r a i n d e p a r t e d f r o ! i 
Marb l ehead at 7 :57 a„ m., on t i m e , ond p a r s e d Lynn Tower,* 
t h e i r s t r e p o r t i n g s t a t i o n , at 9 :11 a. m. I t \r> Q s t epped 
a t s i g n a l 4 because t h e r o u n d e l s o f the 3lgnal w e r e c o v e r e d 
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vi th snow to the extent that the rngincmen were unable to 
determine the indication. ALo'it 2 minutes lster the rear 
end of the train was struck by N o . 2206, The accident 
occurred at & point 1,924 feet east of the location of the 
former station at Revere. No. 2206 was due to xeave Revere 
at 8:26 a. m., 1 hour 3 minutes before tne accident occurred. 

N o . 2208, a west-bound first-class paseeng?i trsir en 
route from Marblehead to 3beton, consiated o f tx-o Diesel-
powered passenger unite. The units were of tne name type 
ae the units o f No. 2406. This tra^n departed from Marble-
head at 8: 50 a. m. , on time, ?nd passed Lynn Tower at 9:21 
a. m» It passed signal P80, which should have indicated 
Prepare-to-etop-at-next-elgnal, passed signal P?6, which 
snouid have indicated Stop-then-proceed-at-restricted-ppeed, 
and while moving at a speed variously estimated as from 5 t o 
50 miles per hoar it struck the rear end of NJ. 2205. No. 
2208 was due to leave Revere at 8:53 a. m., 56 minutes before 
the accident occurred. 

No equipment of either train was derailed. The rear 
end of the. rear car of No. 2206 and the front pnd of the 
rirst unit of Mo. 2206 were slightly damaged. Several 
windows in the care of No. 2206 vers broken, and many seat 
pedestals In these care were loorened from the floor, by the 
force of the Impact. The mounting brncketc o f one *»rprine 
of the first unit and both engines of tne second unit of 
No. 2208 were bent, and both units were enmewhpt damaged. 

The engineer, the fireman, the conductor, an assistant 
conductor, the train baggageman, and the flagman of Mo. 2206, 
and the engineer, tne fireman, the conductor, an a^olstant 
conductor, end the flagman of No. 2206 were injured. 

A heavy snow was falling at the time of the accident, 
which occurred at 9:29 a. m. The II. 3. Weather Bureau Station 
et the airport at Bast Boston reported that between 9 a. m. 
and 10 a. m. the temperature wrs 26 degrses above sero. 

Discussion of Revere Accident 
No. 2206 arrived at Swampscott about 8:12 fa. m. and was 

held at that point for a considerable period of time because 
of the collision between No. 214 and No. 2406. It wrs then 
operated over the eactwarc' main track from Swnropecott to Lynn 
Tower and entared the westward main trade at the lattpr point. 
A heavy wet snow was falling, and the enginemen1s range of 
vision was restricted to a distance which the engineer esti­
mated as from 400 to 600 feet. Between Lynn Tower and signal 
P63 there are t^o automatic signals and tr.t> Interlocking,, sig­
nals governing west-bound movements on the westward main track. 
The roundels of the signale were covered with enow, end the 



t r a i n was stopped a t t he f l r 3 t automatic s ignal because the 
enginemen were unable to d e t s r m l n e t h e i n d i c a t i o n , A f t e r 
t he t r a i n stopped^ the engine.men saw that tne s igna l i n d i ­
cated Proceed , I t was necessary to stop t h e t r a i n a t each 
o f the i n t e r l o c k i n g s i g n a l s and to clean the snow from the 
roundels be fo re t h e englnemer could determine tho Ind ica ­
t i o n s . The a s p e c t s o f s i g n a l s P88 and P76 jach v^re s^r ae-
what obscured but the enginemen w e r e & b l e determine the 
aspect o f each s i g n a l , which i n d i c a t e d Proceed . The t r a i n 
parsed each s i g n a l 'at a s p e e d o f about 15 mi l e s n t;r hour. 
The enginemen were unable to determine the I n d i c a t i o n o f 
s igna l 4 f and t h e train was stopped afc the s i g n a l . When the 
t r a in stopped, the engineer app l ied the Independent brake 
and r e l ea sed the a u t o m a t i c brake. About 2 minutes a f t e r 
the tral n shopped, and w h i l e t h e fireman was c lean ing the 
snow from the s i g n a l , the r e a r end o f t he t r a in was struck 
by No. 2209. The fireman sa id that the roundel o f each 
s igna l -"hich he cleaned was c o v e r e d »*ath an Inch or mere o f 
heavy wet snow and that t n e r e was a l i g h t coa t ing o f I r e 
over the snow on s igna l 4 . Before th* t r a in repcheJ R e v e r e 
the flagman had l e f t a 11gnted S - m i n u t e red fusee at eacn 
of tne two i n t e r l o c k i n g s igna l s west o f Lynn Tbwer, and had 
dropped a fusee as the t r a i n approached s igna l P76 and a 
second fusee as the t r a i n passed the s J gnal . He did not 
know whether the l a t t e r two f u a e e s ramainad l i g h t e d . Before 
No. 2206 stopped a t R e v e r e the flagman saw the head l igh t o f 
t he f o l l o w i n g t r a i n . As soon as the cpeed o f N o . 220 r> was r e ­
duced s u f f i c i e n t l y to permit him t o a l lQ,n t , he proceeded 
eastward and gave stop s igna l s wi th B l lghucd funee. He 
thought he had reached a p o i n t between 100 sad 1£0 f e c t e « s t 
o f the r ea r end of h is t r a in when No. 2306 p a s j e d . He e s t i ­
mated that the speed o f No. 2208 vas betveen 10 ar 1 l b mi l ec 
per hour as that t ra?n passed. An a s s i s t an t conductor 
was at the rear o f the r ea r c » r o f Ho. 2206 es^lmntpu that 
the flagman had reached a po in t between 120 ani 200 i c a t 
east o f the re? r end o f h i s t r a i n vhen Mo. 220^ pas ' ec5. 

When the acc ident occurred the crew of No. 2208 vas 
re turn ing from Karblehenu to Boston e f t e r having com] l e t e d 
one round t r i p between .these p o i n t s . Tne same efulpnent 
was used, on each t r i p . The b r t k e e had been t e r t e d be fore 
departure from Eos ton, the I n i t i a l terminal , c.nd nico i f t e r 
the enginemen changed con t ro l compartments at each turn­
around p o i n t . They had functioned p r o p e r l y during these 
t e s t s and when used en r o u t e , No, 2209 a r r i v e d at S'-amp-
s o o t t about 8:47 a , m. f and was stopped at that po in t i n 
response to a too s i g n a l s g iven bv the flagman o f ! T o . P J3CM 

A l t e r I 'o . 2206 departed. No, 2203 war routed o v e r Ihe e a « t T 

T-rerd main track from Swampscott to Lynn Tower and entered 
tne westward main track at t he l a t t e r p o i n t , V i s i b i l i t y 
was m a t e r i a l l y r e s t r i c t e d by blowing snow, and the t n d n e e r 
estimated that h i s range o f v i s i o n was about 20o f e e t a t 
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some points and 6C0 or 700 feet at other points. Until 
the train reached signal P88 the carrot of each signal vpe 
clearly visible ond each signal indic-ted Proceed. Tr.e 
aspect of signal P£.3 was somewhat obscured, and the engineer 
prepared to ctop short of the signal, tfhen he reached a 
point about 100 feet east of the signal he saw thf t the 
aspect appeared to indicate Proceed. The iippeot of signal 
P76 was somewhat obscured also. The engineer reduced the 
speed to about 15 miles per hour, and as the trsin closely 
approached zfie signal the enginemen saw that th* aspect of 
tnis signal appeared to Indicate Proceed. The engineer saw 
the rear end of No. 2206 st e distance which he thought war, 
750 or BOO feet. At this time the speed of the train vas 
33 miles per hour. The engineer lmrrediatsly made a service 
application of the brakes. The brake application did not 
appear to be effective, end the engineer observed th-it the 
gauge intficpted that the brake-cylinder pressure i a e 4 G pounds 
and that the anti-rheel-elide device on the front trar-k vas 
actuated several times. Actuation of the anti-wheel-sllde 
devices on o^her trucks le not indicated on the csug*3 in the 
front control compartment. The engineer then took his foot 
off the safety-control pedal and moved the brake valve to 
emergency position. When he saw that the train would not 
stop short of the preceding train he stepped to the door end 
warned the passengers In the first unit. He thought* that 
the speed had been reduced to 5 or 6 miles per hour when the 
collision occurred. He estimated that if the rails had been 
dry and the anti-uheel-sllde devices had not teen actuated 
he could have stopped ^dthin half the distance at wnich he 
first saw the preceding train. The assistant conductor esti­
mated thet the speed was about 30 mllee per hour as the train 
approached the point of accident. He was not aware of a 
brake application before the collision occurred. The flagman 
thought the speed vas 25 or 30 miles per hour. Both the con­
ductor a'nd the flagman thought the speed was reduced before 
the collision occurred. The enginemen both saw the flagman 
of the preceding train vith a lighted fusee, but they thought 
he was only a few feet east of tne rear end of his tr^ln. 
They had not seen any other lighted fusees after leaving 
Swamps co tt. 

The air-brake equipment of i'o. 2208 wes tested at Boston 
about 3:30 p. m. on the day of the accident and, *lth the 
exoeption of the sending devices, vas found to function 
properly, Vhen the zanders on the first unit were terted 
It was found that sand flowed from both nozz3 ee on the front 
truck but from only one nozzle on the rear truck. The unit? 
had been separated before the tests were made. At the time 
of the tests It was not determined which end of the second 
unit was ahead at the time of the accident, and the sandere 
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of this unit w r s tested from both ends. When tested from 
the A end of the unit, sand flowed fron the tie© noszlee ©n 
one aid© of the unit, but none flowed from either nossls on 
the other s ide. When tested from the opposite end of the 
unit, no sand flowed from any of the nozzles . Vhen the unit 
was inspected l a te r i t was found that both engines were sh i f t ­
ed toward the A end, indicating that this end was ahead at 
the t iae of the accident. 

Discussion of Both Accidents 

The signal apparatus In tha v i c i n i t y of the point of 
each accident was inspected and tested by the signal force 
of the carr ier af ter the accidents occurred, Ho condition 
wae found wnloh could hare caused an Improper operation of 
the signals involved in either accident* However, at the 
time of the accidents the roundels of the signals Involved 
were covered with enow. In the Invest igat ion of the Swangp-
acott accident, the engineer of the train which preceded Nc. 
2406 t e s t i f i e d that i t was d i f f i c u l t to determine the indi ­
cation of signal PI46. The engineer of the train which f o l ­
lowed No. $406 t e s t i f i e d that hie fireman, who was operating 
the locomotive, was uncertain of the indication of this s ig­
nal . Both of these engineers t e s t i f i ed that i t wae impossible 
to determine the Indication of signal PI30. In the inves t i ­
gation df the Revere accident, the enginemen of the train 
which preceded Ho. 2208 t e s t i f i ed that they experienced d i f f i ­
culty in determining the indications of signals F68 and P^6. 
The enginemen of No. 2808 t e s t i f i ed that they thought that 
signals P88 and P78 each indicated Proceed. 

According to the testimony of the engineer of Ho. 2206 
the Revere accident would have been averted i f the brake 
application which he made when he f i r s t saw the rear end o f 
the preqedlng train had been e f f e c t i v e . This witness t e s t i ­
f i e d that with the exception of the stop at Revere he had 
experienced no d i f f i c u l t y 1n control l ing the speed of the 
train on the day of the accident. However, he also t e s t i ­
f i ed that on previous occasions when r a i l conditions had 
been unfavorable he had experienced d i f f i c u l t y in making 
station stops with this type of equipment, and that i t wae 
not uncommon fo r enginemen to overrun stations while oper­
ating this type of equipment under these conditions. Another 
engineer who was questioned during the hearing t e s t i f i ed that 
the brakes on this type of equipment are very satisfactory 
when r a i l conditions are favorable, but when r a i l conditions 
are unfavorable I t i s necessary to anticipate a considerable 
Increase In stopping distances. He t e s t i f i ed that on one oc-
oaglcn, under unfavorable r a i l conditions, he had overrun 
a station a distance of 1,200 or 1,600 f e e t . In th is instance 
he had approached the station at a speed of 40 or 45 miles 
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p e r hour. Ho had ant ic ipated am he approached the s ta t ion that the stopping d i s tance might be Increased by act ion of the a n t l - w h e e l - s l i d e dev ices , but a f t e r making al lowances f o r th i s p o s s i b i l i t y he had passed the s ta t ion a t a speed of 26 o r 30 miles per hour. 

According to the testimony of a representa t ive of tho manufacturer of the equipment, the brake was designed to produce maximum braking e f f o r t consistent with w h e e l - r a i l adhesion under normal r a i l condit ions . The an t i - w h e e l - s l i d e device i s employed to prevent wheels from s l i d i n g when this adhesion i s reduced because of unfavorable r a i l condit ions . As t h i s witness descr ibed the operat ion of the device , when a wheel begins to s l i p o r s l i d e b r a k e - cy l i ad er pres sure on that truck I s reduced momentarily to permit the wheel to rega in r a i l speed. The brake i s then r e a p p l i e d . Approxi­mately 3 seconds e lapse between the t l a e the device l a ac tu ­ated and the time brake -cy l inder pressure i s f u l l y res tored , and during th is per iod sand i s automatical ly deposited on the r a i l s to r e s t o r e w h e e l - r a i l adhesion. On a two-unit t r a i n , each time an a n t i - w h e e l - s l i d e device i s actuated the stopping d i s tance i s increased approximately 6 f ee t f o r each 5 miles p e r hour the t r a i n i s moving, but since s l i d i n g adhe­sion i s l e s s than r o l l i n g adhesion the stopping dis tance i s not increased to the extent i t would be i f the wheel were a l lowed to continue to e l i d e . The a n t i - w h e e l - s l i d e device on each truck functions independently of the devices on the other trucks of a t r a i n . 3aoh of the four sanding s tat ions on each unit functions independently, and the f a i l u r e of one would not a f f e c t the o thers . W h e e l - r a i l adhesion I s res tored immediately by automatic sanding each time an a n t l - w h e e l - s l i d e device funct ions , and i t was the opinion of th i s witness that f o r th is reason i t i s not l i k e l y that there would be a s e r i e s of wheel s l i p s which would actuate the device repeatedly . 
On March 30, 1956, tes ts were conducted tc determine stopping dis tances f o r a t r a i n cons is t ing of f our D i e s e l -powered passenger uni ts s i m i l a r to those involved i n the Swampscott acc ident . These tes t s were conducted on the southward main track between Woburn Junotion and Winchester, Mass. At the point a t which the tes ts were made the track I s tangent. The grade l a 0,13 percent descending southward, the d i r e c t i o n i n which the tes t t r a i n was operated . The weather was cloudy, and there was an intermittent d r l z i l e . The temperature was between 36 and 40 degrees above zero . There was no apprec iab le wind v e l o o i t y . The ground was covered with wet heavy snow. This snow was not disturbed by a i r currents r e s u l t i n g from passage of the t e s t tra in and was not of s u f f i c i e n t depth to cover the r a i l s . In general the r a i l s were wet as a r e s u l t of the weather con­d i t i o n s , and during each of the f i r s t three tes te addi t iona l 
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w a t e r was a p p l i e d to the rails by means o f sprays â un*;ed in 
f r o n t of t he f r o n t t r a c k of t h e f i r s t u n i t of Che t r a i n . 
The same s e c t i o n o f t r a c k waa usee In making each t e s t . 

In the first test a full service a p p l i c a t i o n of the 
b r a k e s was sad© w h i l e the train was moving a t a speed of 
48 B i l e s per h o u r . The train stopped In 27 seconds and 
within a d i s t a n c e o f 1 B 2 0 9 f e e t . The c a l c u l a t e d s t o p p i n g 
d i s t a n c e was 1,250 feet. In t h e second t e s t an emergency 
b r a k e a p p l i c a t i o n was made at a speed o f 43 m i l e s per h o u r . 
The train stopped i n 20 e5 seconds and within a distance o f 
806 f e e t . The c a l c u l a t e d stopping distance was 800 feet. 
In the t h i r d test an emergency b r a k e application was initi­
ated by the p e d a l o f t h e safety-control f e a t u r e at a s p e e d 
of 48 m i l e s per h o u r . The t r a i n stopped in 2 1 seconds and 
within a d i s t a n c e o f 823 f e e t . During the fourth test w a t e r 
was not s p r a y e d on the r a i l s i n f r o n t of th© train. An 
emergency b r a k e application was made at a speed c f 70 miles 
per hour. The t r a i n s t o p p e d in 28 . 6 seconds and within a 
distance o f 3 t530 f e e t * The c a l c u l a t e d s t o p p i n g distance 
was 1,640 feet. The s e r v i c e application of the brakes d e ­
veloped brake - c y l i n d e r pressure of 60 pounds , and the emer­
gency a p p l i c a t i o n s each d e v e l o p e d b r a k e - c y l l nde r p r e s s u r e 
o f 78 p o u n d s . The f e e d v a l v e was a d j u s t e d t e s u p p l y b r a k e -
p i p e pressure o f 90 pounds* The a n t i - w h e e l - s l i d e d e v i c e s 
w e r e n o t a c t u a t e d e x c e p t d u r i n g t h e f i r e t test. D u r i n g 
tnis t e s t tr ie d e v i c e on each t r u c k o f the rerr u n i t was 
actuated o n c e . 

During t h e so t e s t a t h e b r a k e s of the train w e r e e f f e c ­
t i v e and f u n c t i o n e d a s i n t e n d e d . However , w h i l e t h e s e t e s t e 
i n d i c a t e d t h a t the r a t e s oZ deceleration w e r e s a t i s f a c t o r y 
under t he c o n d i t i o n s w h i c h e x i s t e d a t t h e t ime of tho t e s t a , 
t h e y are, no t c o n c l u s i v e act to t he p o s s i b l e results of t e s t s 
made under o t h e r c o n d i t i o n s . D u r i n g the i n v e s t i g a t i o n o f 
t h e s e a c c i d e n t s two engineers t e s t i f i e d that t h e y bid e x p e r i ­
enced d i f f i c u l t y i n c o n t r o l l i n g t h e speed of t h i s type of 
equipment under c e r t a i n c o n d i t i o n s . T k i s Commission h a s 
a l s o r e c e i v e d r e p o r t s , b o t h b e f o r e and after tm investiga­
tion of t h e s e a c c i d e n t s , t h a t e n g i n e e r s on o t h e r r a i l r o a d s 
h a v e experienced similar d i f f i c u l t y . From tfcjao r e o o r t s i t 
appears t h a t some difficulty h a s been exp^rieiiiad which may 
have been the result of the f u n c t i o n i n g of enf.-t-heei-slla* 
d e v i c e s , and t h a t o t h o r d i f f i c u l t y h a s be^n ax^ei Voiced wh ich 
may h a v e b«»en t h e result o f i c e and snow on bt»uko d i s c s and 
s h o e * . When the t e s t s w e r e conduc ted on March 30 the sand e r e 
o f the t e s t t r a i n f u n c t i o n e d p r o p e r l y , as Indicated by sand 
on the r a i l s beh ind t h e t r a i n a f t e r t h e first emergeacy s t o p , 
and w i t h two e x c e p t i o n s t h e a n t i - w h e e l - s l i d e d e v i c e s w e r e 
n o t a c t u a t e d . A t t he t ime o f t h e t e s t e t h e t e m p e r a t u r e 
was above f r e e z i n g , and there was no a c c u m u l a t i o n of anow 
or I c e on the brake d i s c s , b r a k e shoes, or t r a c k s . 



The a i r - b r a k e s y s t e m s o f t h a s e u n i t e h a v e been d e s i g n e d 
t o p r o d u c e a h i g h r a t © o f d e c e l e r a t i o n , and I t I s n e o e & s a " * 
t o h a v e a h i g h l e v e l of w h e e l - r a i l a d h e s i o n t o p r e v e n t t h e 
o p e r a t i o n of t h e a n t l - w h e e l - s l l d e d e v i c e s . The a n t i - u h e e l -
a l l d e d e v i c e o f a p a i r o f w h e e l s o p e r a t e s **hen t h e a d h e s i o n 
d r o p s to a p o i n t a t w h i c h t&e w h e e l s b e g i n to a l i p o r s l i d e . 
S a n d i n g o f "tne r a i l s l e t h e n n e c e s s a r y i n o r d e r t o o b t a i n a 
h i g h l e v e l o f a d h e s i o n t o r e s t o r e t h e w h e e l s t o normal r o t a ­
t i o n . I t h a s been o b s e r v e d I n t h e o p e r a t i o n o f t h e s e u n i t s 
under u n f a v o r a b l e r a i l c o n d i t i o n s t n a t i f t h * s a n d i n g d e v i c e s 
o f a u n i t f a l l to d e l i v e r sand when r e q u i r e d , o r f a i l to d e ­
l i v e r s u f f i c i e n t s a n d , t h e d e c e l e r a t i o n o f t h e u n i t may b e 
i m p a i r e d by r e p e a t e d o p e r a t i o n o f t he a n t i - w h e e l - s l i d e d e v i c e s . 

I t h a s b e e n r e p o r t e d to t h e Commission t h a t i n s t a n c e d 
o f f a i l u r e to c o n t r o l s p e e d p r o p e r l y h a v e o c c u r r e d when snow 
was b l o w i n g and the t e m p e r a t u r e was a f ew d e g r e e s be low f r e e z ­
i n g . From t h e s e r e p o r t s i t a p p e a r s t h a t under t h e s e w e a t h e r 
c o n d i t i o n s wet snow and m o i s t u r e f r o s t on the b r a k e d i s c s and 
s h o e s w h i l e the b r a k e s were r e l e a s e d , and t h a t when the b r a k e s 
w e r e t h e n a p p l i e d t h e y d i d n o t become e f f e c t i v e u n t i l t he I c e 
was c l e a r e d from t h e f a c e s o f t h e d i s c o and t h e f n o t i o n 
e u r f a o e a o f t h e s h o e s . 

I t wou ld a p p e a r t h a t t h e management o f t h e Bos ton and 
Maine H a l l r o a d I s n w a r e t h a t t h i s t y p e of b r a k e equipment 
i s a f f o o t e d by w e a t h e r c o n d i t i o n s and a l s o t h a t a b r a k e 
a p p l i c a t i o n when r a i l c o n d i t i o n s a r e u n f a v o r a b l e may r e s u l t 
i n a c t u a t i o n o f t h e a n t i - w h e e l - s l i d e d e v i c e s , a s I n d i c a t e d 
by t h e i n s t r u c t i o n s w h i c h h a v e been i s s u e d f o r h a n d l i n g t h i s 
t y p e o f equ ipmen t . These i n s t r u c t i o n s r e a d i n p a r t a s 
f o l l o w s : 

D u r i n g snow and i c y c o n d i t i o n s when b r a k i n g d i s c s 
a n d shoe l i n i n g s may b e v e t , i t l a I m p o r t a n t t h a t 
b r a k i n g f o r s l o w downs and s t o p s be s t a r t e d s o o n e r 
t h a n u s u a l . The i n i t i a l b r a k e p i p e r e d u c t i o n s h o u l d 
be s u f f i c i e n t t o d e v e l o p h i g h B . C . p r e s s u r e ( c o n s i s ­
t e n t w i t h s p e e d ) to c l e a n t h e d i s c s and b r a k e l i n i n g s 
a s q u i c k l y a s p o s s i b l e . Manual s a n d i n g must be used 
i f r a i l c o n d i t i o n s a r e such t h a t R o l o k r o n s may o p e r a t e . 
B r a k e c y l i n d e r p r e s s u r e s h o u l d be g r a d u a t e d o f f a s 
r e q u i r e d . 

When bad r a i l c o n d i t i o n s e x i s t ( r a i n , l e a v e s , 
f r o s t , e t c . ) i t i s i m p o r t a n t t h a t b r a k e a p p l i c a ­
t i o n s f o r s t o p s o r s low-downs b e s t a r t e d i n s u f f i ­
c i e n t t ime ao t h a t two o r more b r a k e a p p l i c a t i o n s 
can be made, i f n e c e s s a r y , to l n s u r © p r o p e r c o n t r o l 
o f s p e e d . Manual s a n d i n g must be used a a r e q u i r e d , 
to p r e v e n t a n y u n n e c e s s a r y R o l o k r o n o p e r a t i o n . 
• # * 

# * • 
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This Commission has investigated one previous accident 
In which f a i lu re to control the speed oaf a Diesel-power #u 
passenger unit of similar type was involved. At the t l ae 
of this accident tne weather ^ae cleer and the rails wer$ 
dry. The engineer said that he made an esergenoy application 
of the brakes whil* Roving at a speed which fie estimated as 
30 miles per hour. The train then woved a distance of approx­
imately 875 fee t and struck th© rear end of a p r e e n i n g t ra in . 
After the accident occurred the r a i l s were found to be sanded 
throughout this distance. Both tne engineer and the con­
ductor said that the anti-wheel-sl ide devices rare actuated 
af ter tne brakes were applied. 

In the Swamp sectt accident, i t I s Improbable that the 
fo l lowing train could have been stopped short of the point 
of accident af ter i t reached a point from which the engineer 
could see the flagman of the preceding train, in view of the 
excessive rate of speed, but there should have been a con­
siderable reduction in speed wl thin this distance i f an 
e f f e c t i v e brake application had been obtained. The engineer 
sounded the pneumatic horn and l e f t his aeat before he pacssd 
the flagman of No. 214. While there i s no evidence that he 
made a brake application before leaving hla seat, i t i s obv i ­
ous that he removed his foot from the safety-control pgd&l 
after he l e f t his seat. In the Revere accident, the engineer 
of the fol lowing train t e s t i f i ed that the stopping distance 
of his train was considerably extended by action of the antl -
wheel-sl ide devices. In view of the questions which have 
been raised concerning the variations in the rate of decel­
eration of this type of equipment under various conditions, 
I t appears that a series of teste Is warranted which will be 
sufficiently comprehensive to deteralne the operational char­
ac te r i s t i c s of tnie type of brake under all oU&atio and r a i l 
conditiona. This type of brake i s in use throughout the 
country, and I t would be desirable that such tpsts be con­
ducted under conditions which w i l l determine the on ©ratio ns.1 
characteristics not only under the conditions %*hlch exist on 
the Boston and Maine Railroad but also unaer conditions which 
ex is t on other ra i l roads . 

Ve 'find that: 

1. The signal apparatus Involved in each accident was 
operating properly at the time of the accidents. 

2 . The roundels of the signal© were covered with snow, 
thereby obscuring the signal aspects to such an extent that, 
in accordance with the carr ier 1 e operating rules, the train a 
were not authorized to proceed in excess of res t r lc ted speed, 
which i s not to exceed 15 miles per hour* 
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3. Each aooldent was oaoaed by fa i lu re to operate tha 

fo l lowing train in accordance with signal indicat ions. 

4. In each accident the fol lowing train was being 
operated at an excessive rate of speed, 

5. At Swampsoott the engineer o f So. £406 sounded the 
pneumatic horn and l e f t his seat before he passed the flagman 
o f No. 214, but there was no appreciable decelerat ion of the 
train before the aooldent occurred, 

6. At Revere the engineer of No. 2206 applied the brakes 
as the t ra in approached the point o f impact, but the stopping 
distance -may have been extended as a resul t of functioning o f 
the anti-wheel-sl ide devices , 

? . The ef f ic iency and r e l i a b i l i t y of the type of brake 
equipment In use on the Diesel-powered passenger units Involved 
in these accidents has proved satisfactory under normal oper­
at ing conditions in various classes of service over a consider­
able period o f t i ne . In the braking tests conducted on March 
30, 1 9 5 6 , the rate o f deceleration obtained in both service 
and emergency brake applications was very sa t i s fac tory . 

6 . The tests conducted on March 50, 1953, are not 
conclusive as to the retardation which might b® obtained 
under cer tain adverse conditions which occasionally occur 
and which have been reported to a f fec t the rata of deceler­
a t ion. 

Recommendation 

We recommend tnat the Association of American Railroads 
conduct a aeries of tests which w i l l be suf f ic ien t ly compre­
hensive to determine the operational characterist ics under 
adverse conditions of the type of brake in us© on the Diese l -
powered passenger units Involved in these aooldcnts. 

By the Commission, Division 3. 

(SEAL) HAROLD D. McOOY, 

Secretary. 


