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THE PENNSYLVANIA RAILROAD ... 

LOCOMCY.r!VE MAil~TENANCE INSI'HJCI'IONS NO. L-50~B· 
superseding locanoti ve Maint mance Instructions Mo. L-50-A, dated October 15, 1940 · 

ISSUED Pm:LADEI..PHU., PA. 
OOI'OBER 20, 1947 

INI'E?.MITTENT INDUCTIVE SYS!'!'!:: AUTOMATIC TP.AIU STOP 
OPEP.:..TION - TESI'S - :MtJNrENANCE 

General 

l. This train stop deVice is lmown as the Union Switch & Signal Company In­
te:ri:rµttent Inductive Automatic Train Stop. No s9eed control is provided, but 
a brake application will be initiated at ea.ch signal displaying indication 
other than "proceed" or "proceed at restricted speed, .. unless the engl.neman, 

'aware and alert, "Forestalls" the application by means provided f'or .that pur:- . 
. ~·pose • 
.. :· .. ';~:g:\«.:~···. 

· 2. The f'ollowing Rules and Instructions f'or the operation, care and mainte-
nance shall be ce.ref'ully read by all employee whose duties require them to ... 
operate locomotives so equipped, or to maintain thls equipment. ·In case any 
of' these instructions are not thoroughly understood by an employee, he snall 
req~st information f'rom his SUperVisor, in order that all points may be 
clearly understood by him. 

Description 

l. .Engine Equipm8nt 
A receiver is rigidly, but adjustably, mounted on each tender on the 

trailing journal box ot the torward tander truck on t.ha right hand side and so 
positioned as to pass ov ~r the track inductor 1'11. th a minimum clea~ce of 
1-l/2" and ma.xi ~um clearanc3 ot 2", as shown on tracing D-413899. 

It is essentially ot the same magnetic structure as the tl'9.ck inductor, 
but bas two windings. The receiver is associated with a train control relay 
which is caITied on the tender, and which, Vlhon de-energized, initiates a t'ull 
service brake application. Both the inductor and receiver coils are water-
proof and are installed in substantial housi~s to ,protect them f'rom mocbe.nical 
injury and against the weather. 

All ot the auto'l!fltic controlling valves, except the lll8.gD.9t valve, ack­
nowledging valve and re-set cock are includad in tha automatic ~rake valve. 

L-50-B 
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The train stop relay (Type E) is enclosed i~ a weatherproof iron •ox 
supported undernoath the tonder frame on the right sido, as shown on tracing 
D-413899. 

Standard tracing No. C-81248 shows diagram of the locomotive circuits 
and apparatus, all being shown in nor:nal running position. 

Elt!ctric energy is obtained from tho headlight g\merator, through mi::in 
switch located in cab of the locomotiv~. 

Normally, current for one circuit flows from B-32 to bottom contact point 
·Of tho stick relay, contact arm, to wire A, primary of receiver, wire NA and 
mngnet valve to common. This is n low resistance circuit and energizes the 
engino recllivor. 

_ ·~,. tAnother circuit is through the, upper contact or the stick relay to wire 
: ,,_, .· s. thence operating coils of the stick rolny to common via wira NS t rocei ver 
>. : .• '..";;,°sacondary .. part of receiver primery,. wire NA, und the magnet valve to wire c. 
;~(,-.::;;§~This circuit holds the stick relay in tha normal energized position as shown.·· ... · 

-' , ',·'\_~;;:--< ·~~' 

The magnetic flux caused by the primery winding is normally constant, but 
when a receiver passos over nn inductor at signRl displaying indic~tion other 
than "procoed" or "proceed at restricted speed" - thr..t is, an open circuit 
inductor, the rocoiver flux is offered n pcth of considernbly lower reluctance. 
through the iron inductor core, and thil flux rapidly increases as the receiver 
approaches, and docreases as it recedes f'rom tht~ inductor. This induces a 

complete cycle of' two nlternntions of voltcgo in tba receiver secondary through 
the following circuit, the first half cycle operating in tha direction tracad; 
wire NS, op~ruting coil of' stick relay, wire S, contact of stick relay, wire 
A, part of' the prtmery rec•Ji var coil nnd fall of the soconde.ry winding. This 
voltAge is high enough to rev~rs~ the current through tho stick relny, causing 
it to open its contacts. The oponing of theae contacts de-energizes the re­
ceiver primE!rY and tho mngnot valve, end nlso opens the opor' ting circuit ot 
the stick relay itself. This relay can only be re-oncrgizcd by opa~.ting the 
acknowledging valve, which tcm~orcrily connects energy (by monns or th~ 
acknowledging relr.y) to tho op:~rcting coil of the rolny vie wire s. 

As has alr~ady been 3xplained, de-energization of th0 stick relay is 
effected by the mov~mont of' the receiver ov~r an open circuit inductor. The 
graater tha rate of train movement, the greater will be the rate of change in 
flux density, and the greater will ba th~ voltage induced in the recoivor for 
de-anergizing the stick relay. Conversely, at extre~ely low rates of speed, 
the induced voltage will be insufficient for this tunction. This system has 
been designad so thnt the stick relny will be do-energized nt speed of 1.5 
or more miles por hour. 

2. 
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Receiver passing over an' inductor at signals displaying indication other 
than "proceed" or "proceed at restricted speed," unacknowlodgod, the stick 
relay is opened as above described, magnot valve is do-.:mergizod, resulting 
in an automatic brako application. 

Recoiver passing over an inductor at signals displaying indication 
othor than "proceed" or "proceed at restricted speed,~ acknowledged, tho stick 
ralay is opened when passing inductor, but relay is immedia taly pi eked up 
again through tho following circuits B-32 to A-1, through resistor to wire A, 
through primary of r~cciver to wiro NA, through magnet valve to wire c. Stick 
relay Will pick up through the following circuits, B-32 through contacts of 
acknowledging relay to s, through stick :relay to wire NS, through all of tho 
secondary winding and part of primary winding, of receiver to wire NA., through 
magnet valve to wire c, energizing stick relay, with no brake application 
resulting. 

The brake application was not ini tfatod as the magnet valvo ms held 
. energized, even though the stick contact ot tho stick relay opened when · 
passing over the inductor, because the acknowledging ralay r.as picked up while 

,;:::the receiver was passing over the inductor. TP.o acknowledging rolay being 
'~;:~,Picked up,. held the magnet valve energized over the following circuit: 

.: B-32, lower contact of. closed a~knowledging relay, resistor, w.lro "A't, 
~ .. receiver Primary, wire "NA", magnet"'valvo, to c. 

When receiver passes over a clear inductor, the magn~tic action is 
similar, except that current induced in the now short circuited inductor wind­
ing opposes a change of flux in the magnetic circuit, consisting of the in­
ductor and the recaiver, to such an ext'3nt that the voltage induced in the re­
ceiver secondary winding is too small to open the stick relay. 

The track inductors are located about 70 foot in the rear of tho signals 
so that the engine receiver will pass the inductor before the front angine 

meals on tar the next track circuit, thus avoiding opening the coil of' the 
associated inductor until the recoiver has passed it. 

To Prevont arcing and burning of the stick relay contact which opens the 
circuit including the receiver p:rimery and the magnet valve, a spark arrester 
is connected between wires A and C. This arrester consists of· an uni­
directional current davice, offering a low resistance to current flowing from 
wire C to wire A, but a high resistance to currents in the opposite diroction. 
The arc producing current induced by the collapse ot the magnetic fields in 
the magnet and receiver, when the stick relay contacts open, flows fran left 
to right in both coils, its .circuits being from the A terminal ot the re~ei var, 
the primary winding, wire N.A., winding of the magnet valve, r.rire c, spark 
arrester, wire A, back to tha receiver primry. This energy is therefore 
allowed to dissipate itself within the circuit just traced, and tho stick 
relay con tact, which would othenise be sub jectod to destructive arcing, is 

3. 
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ottectively protected, resulting in reducing tailuros due to burned contacts, 
and increasing contact lite. No spark arrester is need3d for the upper 
stick relay contact sinco tho current must have boon reduced to a. vary low 
value ·to oftect tho oponing ot the contact. 

F'J.exibl~ coupling.cables with substantial elP-ctric couplings aro pro• 
vid3d betwe<!n ongino and tend.or and eetweon tgndar and tha rC3COivor. These 
cables al.low tor dittarence in distance betlfaon tho respective units and· 
also provide tor a convenient menns for ol.:lctrical uncoupling during t'Jsts 
aad repairs. · 

J'orastalling Automatic Brake Application 

Aclmo11ledging vc.lvo is provided in the locomotive cab:·, ·:rhich, i<hGn in 
acknowlodging position, will prevent nut0l1ll4tic brnko applicetion when p~ssing 
over inductor at signal in more restrictive indicction thun "proceed" or 

·"proceed at restricted sp~od," nnd is accompo.ni;,d by an 'audible indi.cetion 
located in the cW,. · 

Automo.tic Application of th3 Brak3s 

'' ;. :J(,'<:<~·;0;::/' The automa~ic bra.k~ ~pplio::o~~ rosul ting f'rom ~~iluro to ~ctmowlf?~ 
,. v <'· <1

is ,,~ .. stre.ight sorvice applicnti~. ·· ... · '. . . · ,'_ ·, .,.,~;.;;)1::·~·.i ,~~i0·!'f;i:~,,~'.t'i'.:; 
." ',' 'f' ·.. .- .:~' 

After an automc.tic brnke application, the relonse or the braka cnn be 
&ccomplish3d only o.ft\:ll" tho train has boon sto"ped s.nd the re-sot cock 

. operated, restoring equipmQnt to normnl position, es explninod undor rolpnsa 
ot autor:nntic brnke npplica.tion. · 

. Double~H:.:ading · 

When locomotivas are doublo-he~dod, thq nutonw.tic train stop e~uipment 
is cut out on the s3cond locomotiva by tho custom.r-ry use of the double­
hae.ding cock. 

Wayside Equipment 

. Trc.ck inductors nre loc-:.t~d outside th<l right hr..nd rail and approxim~tely 
seventy teat from ench signal (not including dwarf signcls) governing cntrnnco 
to a block in tho direction trom which trnins normally npproc.ch such signals. 
It is a tixod structure, p~rnllel to the tr~ck. Its inside edge is 17-l/4 
incnas outside tha gnuge ot the rnil, tho tlr,t top being 2-1/2 inches P..bove 
tho top ot .tho rc.11, It is supportod on long ties t:ind is insulr, tod from 

· tho running rnils. · This construction ma:tntnins rui c.ccurc.to vortico.l and 
horizontal nlignmont of tho inductor r.1th· r-:ispJct to th.a running ro.ils. The 
track inductor consists essontially or a.n iron U-shaped coro, r.ith a winding 
theroon, r.rhich is controlled tram the signal ciT'CUi ts, Th(• tunctioning of 
the inductor is controllod by trnttic conditions in ~tdV1lnco. Tho braaking 

·. 

""~' ,,,. 
... ~f:~..- ,:~.,..., 
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or removal ot any or the wiring leading to the inductor will cause an automatic 

brake application on the locomotive passing the inductor. 

t!!ll1ual Service .!RP.lication 

The engineman r1a.y, in this system, apply the brakes at any time to any 

degree permissible in usual air brake practice. The application of the train 

brakes is ef!'ected by reducing the air pressure in the brnk-> pipe, accomplisr·ed 

as usual, through the medium of the engineer's brake valve by movin~ thE'! brate 

valve h~ndle to the service or emorg~ncy position. 

T·he manual service application of the br&1<es will b0 first ;~.:scrib.3d. 

Main res~rvoir pressure supplies air via pip3 6 to tha cha~ber of tho rotc~ry 

valve of the engine8r's valve. In running position (soe standera t~acing 

. c..:a1211s} it passes through th<~ feed val va, a port in the rotary valve scat, 

Port 18, braka pipe cut-off valve, Pipo 13, to tho low,7r cha."lbor 13 of the 

equalizing pis ton, and through tha double-heading cock to tho bral:w pipe. .A 
~;·:·~~: .', ;~·~; ·-.' 

fli!i'~f/!t:::bronch through the rotary valva .seat conn(icts pipe 18 and, therofore, the brake 

<~\~;,~:t;::,:;.,.; pipe, through pi pas 21 and 8 to the equalizing r\Jservoir, and to tho upper 

$}:.,:fi;J\'!'.,',chamber 8 of the equalizing piston. · Sinca th"1SC conn~ctions arc) the satll\1, 

~~;jf''!{~\,~;except in physical arrangem.ont, as in t.hc existing .::ingincor's brake valve, 

~/' .r,:; .emanual brake application can bo made oxa.ctly as b;;ifor,:). Another branch of 

· · ., pipe 18 passes through a port in tho applica.tion valve and pipe ll to the 

operating chambar ot tho brake pipe cut-off vulv~, holding this latter valve 

to th,.3 l0f't. Tho check vulv:':l with rcstrictod by-1mss in pipo 8 prevents an 

ovarche.rge of tho oquc.lizing ros:;)r'foir wh;.m rdeo.sing brRkos. 

Wh~n the engin~or's br~k3 vnlvc) is moved to tha service position, pipe 

18 end tha tc.:od vc.lve prdssuro arc disconm~ctod t'rom thl'I upp:;r chi;;'Tlb:::r of the 

equalizing piston and from the equalizing reservoir, r:.uid th9 latter volumes 

o.ro VC:lnt\3d to c.tmosph:1r'..) through pipes 8 and 21 ~nd the usual prdimiru.:ry 

exht\ust until e. desired pressure roduction is accomplishad, a:t't:-,r which the 

enginonr' s brake ve.lv"; is mov,·)d to lnp, stopping f'urth3r r~duction but r.io.in- · 

taining the reduced cquelizing reservoir prossur\~. Tho brnk~~ pip<.i pr·:-ssuro 

in chamber 13 bGlow tho oqunlizing piston. then raises the oqu~lizing discharge 

valve, connecting th9 brake pip'3 through pip0 16 to· ntmosphorc. Whon the 

pressure in the brr..k:e pipe r.nd tha lo"1'er chember of tho equulizing piston is 

- reduced to slightly below thnt of the ,)qunlizing reservoir und tho uppDr 

cha.'Tlber of' th:l :piston, the piston is forced downwc.rd, closing tho <Jqunlizing 

dischc.rgc vr.lvc o.nd preventing fUrthn brn'ce pipe riJduction. 

~fonur,l Er.iergcncy Applicntion 

The mununl ~morgency brnke pipe reduction is not mcdo entirely through the 

5 •. 
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automatic brake vclve, but a relny brake pipe vent v~lve is included in tha 
bre.ko vnlv~ and op1;i¥tad via thi3 send pip\l p•.:rt by thD r.utonntic brnke vr.lve 
in tho emergency position. By this vo.lva o. larger br~~ko pii.)o vont is nndc 
thc.n through the prJsont H-6 automatic brake v~lva so thnt ·omergnncy brnke 
o.pplicr.t1Qns o.re nlHoys o:f'f'ective oven on long freight trains ntter a mc.nuo.l 
or auto.ma.tic sorvice brr~ke Op:1licaticn hns been stt.trtcd, nr it mr:.de 
immediately tollowing releo.so, Furth1)rmor'.1, its connoctio~ bnlc•r the 
double-hoading cock permits hol~er anginas to ma.ko emergency jrako applic~tinn 
if the need arises. 

Automatic Brukc Aurlicntion 

When the train control stick relc.y is o:pcn::d nt tha induct~r in tho re~.r 
ot n signal giving_ an indic'.'.'.tion other thc.n "pr.1c~ed" or "pr~:cced :::.t re­
stricted spead," mngnat vnlvu ioon11L')S de-onargized, connGcting chrunbor 10 ot 
the application v~lve to ntmosphore, Normo.lly, the mcin rosorvcir pressure 
on 9oth sides ot the application vnlv& piston is in equilibrium by virtue 
ct the restricted teed, port through the> ~istcn of the valve, end it nssu_l'l'].es 
the ~crmal position becnuso ot tho spring in chamber lQ, The venting.~~ 
chamber lt to ntmosphero reducos the prossure fnstar thn.n it co.n b~ replenished 
thr:>ugh ·the tl3ed port, nnd v1han sutt'icien.t reductic1n ht;s boon mado, the o.ir 
p?'esaure in chamber 6 is nble to OV:)rcome th,1 ccmbin"d ~spring c.nd cir 
pressures in cho.mb:lr 10, and move the pieton nnd vnlvc d::mm:ard. By this 
movement, cha'!lbar l,O is also connoctcd diructly to o.tm0s:-iher0 thr·.)ugh tho 
bro.ko a:ppliontion vc.lva via pirc 5 through th'J roset ccck. 

· .. 
Tho bro.ko a~plicntion vnlvo, as ita nrune indicates, is the dirvct me~ns 

ot controlling tho functions inv~lved in ~utomntic~lly n~plying tho train 
brt\kes. 

Tho functioning of the system is to nutomc.tioally initinto n •rnke 
application at nn inductor nt signnls giving indicntion other tho.n "pr)cead" 
or "pr.1cead nt restricted spcod," it the ongino cre~1 is incapnciteted, bu,t 
mo.y be f·:irestf,llad by tham it '.m the nlort, This is acccmplish-3d by opcjr<..!t-
ing the ncknor:l9dging vr.lvo in the C'lb. When the hundle ot the vr..lve is 
mcvod tori10.rd, pressure i"r"'m thc.:i ncknr,nledging rosorvr•ir, which hnd been pre­
viously chnrgod from !IW.in reserv~>ir, oporr.•tes the 11ckn'-'wledging r<.?lr1y and 
blJWS the whistla, Tho nir trom tho nckno~lcdging reservoir ozhnusts thrcugh 
the whistle And allows th~ role.y to return t:l the ncrmnl :pcsi ti on in from 
titteen to twenty-tiV~l seconds, During this ackno\7lndgment poriod, .tho mognot 
valve w:iuld nt~t be de ... energizod whon pcsaing a. signal giving indication other 
than "pri::1ceed" or "I>r..,cood nt restriot$d speed," 
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\'lh.!ln ·th~ brn!~e (;.pplicc.ti ,,n vc.lvu :f'uncti'.Jns in :r·~s;.onsc to the opening 

ot the stic~ relay due to passing a stop inductor unacknowledged," it cuts 

ott the feed valve pressure, via pipes 18 and 11 f.rom chamber 11 of the 

brake pipe cut-off valve, and vants chamber 11 to atmosphe.re. The cutr-oft 

valve therefore op,~rates to the loft, closing the passage between charging 

pipe 18 and hrake pipe 13 so that tho enginoman is unable to releaso the 

brakes until train is stopped. 

Rol::::aso After Automatic Bra.ko Application 

.Acknowledgment must first bQ made which r~-1n~rgizos the stick r~lay, 

and, in turn, cnorgizns the controlmgnet valv..:.: and closus on0 atmosph-Jric 

vent of pipe 10. Th.·., automatic brsko valvo must bo placed in lap position 

to ·close tho atmospheric v11nt ot pipes 10 and 5 through port 5 in the brake 

valve. Pipo 10 1 how,.iver, is still connected to ~t:n.osphore via pipQ 5 and the 

re-set cock. When tho train comes to a atop, tho cnginGmo.n having lapped 

his automatic br&ko valvo and acknowlod;~od, dasc3nds to th-; grou."ld and throws 

tho re-set cock to rcloaso position and returns it to running position after 

tha brake application valve restores, The location of the re-sot cocl{ as 

dascribed is to provide a.ceoss from the engine in case tho stop is nmde in a · :f~· 

·tunnel or on a bridgo or similar structure where 1 t is impossible to dismount.­

operation Of tho re-sot COCk clOSIJS tho final v;:mt Of pipo 10 to at ... 

mosph;)re. Pip'3S 5 and 10 will th;,;;n becom·J chnrg.3d through tho rostrictod 

port in tbe piston of tho brake application valve, th~ spring beck of this 

piston raturning to tho normal position when the prossuro in pipe 10 approeches 

that in chamber 6. This mOV€Jm:3nt of the application ptston disconn·"cts 

pipes 10 and 5 and will be followed by the restoration of tha cut-off v~lvo 

connecting pip~s 13 and 18. The r~-set cock may th~n bo r~turn~d to norroul, 

br~,kcs than can bo released in the usuo.l way. 

Should the enginemnn fail to roturn the re-set cock to running posi­

tion to rele~se the brukos, pipe 10 will r:.gi:(in be vented to c.trnosph2re vif>. 

tho re-set cock end pipe 5, resulting in ~~rthcr brcke pressure ~s soon as 
the enginamr.n mov9s tho automi: tic brr.l-:u V'.:.lvu hr.ndla o.way from the lllp posi­

tion. Thu :;nginamrm must o.gnin return bro.1-\:o vr-.lv.} hr,ndl~ to li:;p position and 

after 5 aoconda roturn re-sot cock to normnl position, then role~so brnkcs 

in usual wr:.y. 

Pnoumn tic CU~ 

A pneumntic cut-out i3 provided for use in cnso of trr..in stop f't.iluro, 

The enginem.nn m~y cut out tho train atoppnoumaticclly DY brocking a seal which 

relt:OS(;;S n smoll lover. Thia lever, when rovcrs:Jd, prov.:mts tho v 0:mting of 

chamber 10 when pipe 10 is vented, ~nd therefor9, tho brc.lc:i c.ppiicution Vf.!lV'3 

will be inoperntiv~, When tho pncumntic lovor he.s been r•worscd and the 

condition which required it is rectified, the levar mr..y be r3turnad to the 

cut-in position nnd th~ tr!l.in stop will thcrcnfter be cffactive. Th0 s8al 

being broken constitutes 0videnca thc.t tho pnoum~1tic cut-out hes b9Gn used, 

and must be raportod to the pro~3r authority, It can only be replticcd by 

authorized persons possessing the proper aeul. 
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Instructions for Daily Inspection c.nd MJlintonr.nce 

All brc.ke appnrr.tus,. unless othor'.'liso spacif'iad end used tor stendnrd 
Etir br~-.ke control, is to be maintr~inad in nccordnnca ~i th oxisting Locomotivo 
Ileinteno.nce Instructions. 

The auto'7latic Trnin S wp c.p-pf'.r'ltus must bo insIJect0d nnd tostnd !'l.ft .. ~r 
each trip or day's work~ 

l. . Inspection of nll Train S.top eq,uipmont must ba mt!dc t'.nd a record of all 
defects found must be recordod on Form M.P .. 93-A and tiled 'iii th .E.P .. 62 form .. 

2. , It shall be noted nnd recorded whether or not the locomotive ~rrivod 
with the pneum:::tic oquipmont cu~ in und senled. 

(a} . All casos of broken or missing senls on locomotives c.rriving from 
Autome.tic Train S.top territory shr..l.ll be invosti~.tc.id •. 

(b) · When locomotives equip:;ed with Auto!JV.tic Trnin Sto:p are opcrt ted 
in non-trnin stop torri tory, and arri V3 ~71 th the scnl broknn or 

. missing, no invastigntion is nacosaary. Howavcr, the Form M .. P •.. 93 ... A 
.shall be marked "Locomotiv3 not us,Jd in A.utoootic Trr:in Sto!' territory." 

3. Test h::1odlight gcnoro.tor voltage nt tbc gon·3rEltor tcrminr,ls. Boiler 
pressure must be r.i thin 40 pounds of the re.tad working pressure. Vol tri.~e oh,_ll 
be tnkon tor two lo~d conditions. 

(a) Dnylight lor.:.d: trnin stop equipment o.nd thoso locomotive lights 
vrhich cannot be turned off. 

(b) H~edlight lo11d (250 ;:ctts) udded to (o.): both volt~g-:~s must be 
within the limits - 31.0 end 34.0 volts. 

4. Exwnino tor loose or damngea pnrts. All 11~~nrntus, including receiver, 
conduits .. conduit :f'ittings, piping ~nd pi;;e cla.'ll::is. 

5. Receiver height ~bovo the top of r~il must be me~surcd from the b~ttom 
and ends of receiver polo facos. Stnnd.~rd gc.ug.3, cs shor:n on trr,cing 
D-407318 must be used. 

{a) Height botueen bottom of polo t~cos nnd top of rnil, minimum 4", 
mnxL~um 4-1/2." (Bottom of polQ P.i.cos to to~ of inductor, minimuo 
1-1/2", :naximum 2") o.nd tho vc.rir. ti on bot't'lcrnn the height of the tYo 
pole pisces sh~ll not oxcaed 1/4". ·All gauging sh~ll be done on good 
track. 

(b) Tho distrulco from gnugo sido of ncnr r8il to outside of receiver 
must '!Jo 22" (plus or !llinus l"). 
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(c) Receiver must be inspected for marks which indicate tmt it 
has struck an object along tha roo.dv;ay - if' mar~:s are fOt!n~, roport 
must ba made to th3 proper authority so that obstruction along 
·roadHay may be located and corrocted. 

6. Portabl3 inductor, e.s shown on tracing F-81866, shell be used to '::S.kJ 
tha following tests; 

(a) Polari tr Chack 

{b) . 

(c) 

Close double thro;:r Si7itch S-1 in ~ither direction. Closu S-2 
to'!7S.rds R-2, then close S-3, This nill gi va :f'ull volta~e on :port­
able indi.:ctor. If engine rday is not onergizcd, ack.no\1ledgo, 
which mll closa Nlay. If, upon opening S-3, tho engin~ rcla:r 
opens 1 S-1 is in it.s correct pcsi tion; if' not, .reversa S-1 and 
again close and then opon S-3. 

Stop I ndi..:.ctor. Test A<;kno":7l:;d~·:id 
Vii th portable in due tor in place, polarity ch3clrnd, re lay dc­

energized; s~itch S-3 open, s~itch S-2 closod in stop :position, 
acknowledge, reset, reloe.se brekes and restore ackno:tlodging vo.l"l":-; 
to charging position. A.cknO'::lodg:3 and in lfi scco!lds op~n switch 
S-2. l'Jo auto.mtic brake application should be received. 

Stop Inductor '£est unac!rno-wlegs.3d 
With switch S-2 ros torad to stop position, lap brake valvo .an.d 

open sVIitch S-2. An o.utoim tic bra:<e application should ba ?'GCoi vod. ' 

(d) Note the brake pipe r'.}du.ction, which should be 22 to 24 pounO.s 1.ith 
70 pounds brak;3 pip-3 pr~ssure, or 36 to 38 pounds 'l":i th no pou::ids 
breko pipe pressure. 

With automtltic bral{e valv\3 in service position, th3 tLno r.:n,ui:rsd to 
reduce equalizing reservoir pr•Jssu.w 2C pounds sho•.ild be 9 to 11 
seconds nth 70 pounds bra~a pip3 pross1ir•3, and 5-1/2 to 7 s::icor.ds 
with 110 pounds brake pipo pri:.:ssuro. (The equnlizing r1>sarvoir or 
brake pipe reduction during an automatic brakG application shall bo 
at a rate not less than that Thie h results from e. manue.l s::.I"Tice 
application). 

{e) Move brake va:i.v'3 har.dla to running position and brr;~l<:c pipe reduction 
should continue, but should not be allow~d to r3ducc mer:) than 10 
pounds. 

(f) Move brake ve.lv3 handh to er.ierg:::ncy position, the 1.··=nt vt:.lv.3 should 
operate and an e~ergency application should bo obtained. 

{g) Move br&ke valv·? handle to running position, operate e.ckn01J7ladgi.ng 
valve and move reset cock to releas~ position, then place brck~ 
valve handle in lap position.. Brake ap!)lication ·.re.lve shoulti re­
lease a'ld return to normal position in f'ran :.; to 5 seconds.. 'Resot 
cock shall be returned to running position and brakes relaas3d in 
the usual mannor. 

(h) Lo71 Spaed or Cl~ar Inductor Tfil 
With s'lfli tch S-2 closed in clec.r position, relay et1ergi zed, open switch 
S-2. Engine relay should not release end no automatic bra:(e applica­
tion should b<? roc3:i.vcd. 
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Monthly Inspection an~ Test 

In addition to Drdly Insr.')ctiun un'l T•3sts, the following shall be done; 

1.. Examine cntir0 o.utor:UJ.tic trcin stop cp:!')nratus for gencrr:,l condition, 
such ClS conduits, juncti'.)n b0xos, receiver c::>ils, rolcy ".'.djustJ'!lOnt, etc •• 
See th':'-t all :ire.in h~les in ju.-ictfrn b·'.)Xes nre open. 

2. i..11 tcrr.iinnls sh1~ll be 0xar.iincd tc seo thnt £~11 wiros hnv•:i tr.gs ':ln~ 
ayalots, and thnt they r.rJ s·Jcured ·.-:i th d:mblo nuts; repl:.c•3 any missing eye .. 
10ts ::ir ta;.;s. Exo.~Jin-:> all v:ircs c,t t·mnin:..~ls t:·r abrcsi .:n ".;f insul'1ti·::in o.n:1 
10.:;sa str~.nds 0f •·iire ·,1hich might cnusc <~ short circuit rr .. :r-:iu.'ld. 

3. A roc:·rd of all relr-~· ~·djuatr.i;:ints, :n0gger ri:iri.dings nn'l i:'\•Jfocts fc.und 
she.11 be rcc;;-rdcd on f.)rm M.P. 93-B, r:.nd f'ikn o:;;ith M. P. 62 f·)r.'.!J.S, 

4. . . ExD.!:lin:J cr.:.ntacts nn aclcnc;.1h1.ging ~.nd stick rclriys fer signs of burning 
.1r pitting. 

5. The pick-u~ and relecse vr.lues of the stick relay shnll bo accur~tely 
m'3o.sured by thll following method, '7hich d1~ss not roquiro tho US() 0f tho :pert ... 
able in'luctor to adjust f0r r~lny_reloasa: 

(a) (1) Have the oquip!:i.:mt cncrgiz<3d long enough to -:>ermit coils to 
cJme tc"' thnir n~".'r:Mll :)p1~tt,ting te:::ip,·:rr...t11re. Ab:iut 0n11 .. hnlf {l/2) 
hcur is sufficient. 

(2) See that hor.dliz,ht g~mornt:'r voltngc is 32 volts o.t the main 
switch. 

(3} Ylith rula.y in the ongin::: circuit, rea::>ve N.S. '\-:ire from N.s. 
tcrninc.l on top of rol::y, and ccnn3ct this wire nnr'l terminal tc 
lower t .:lrnina.l pests mur!tod (Rccei vcr) · "m relay test box. This 
places the milli!'.m.'11etar in serbs with relay hoLUng c_oils anc'l 
secondary winr~ing of receiver. Acknc;r:ledgo, r1hich ·dll energize 
th;) Nlcy und ··•i th current flo'7 in right dir:1ction rr:i>.d th'a currr:mt 
V!'.llue, whi eh shoulc\ be aot,·mon 52 cnr_ 66 millir.r:i"."Gros. !1' this 
curr .. mt is nbnorlllt\lly low inV93tigat()~ for high resi.stance ccntc.cts, 
such as might •e- 1"cunc1 nt any ,,f the vr.rious tor.r.iincls. If ab .. 
normally high, check relcy and receiver ~inc\ings r~r shorted out 
turns -Y· "Resonr:.nt test math!".'d" 1."lscribod belm1; 

Ji.i'ter current velue hus bc0n r~r.C., reconnect N .s·. uira to. ter­
minol, rom::iv1:' r0lc.y from engine circuit nn<'l connect s nnn N.s. tiires 
to tarminnl posts m~r~9d {Rol~y) on test set. ·By m~~ns ot the · 
rh~osta.t chnrgn r3lo.y to 15Q ,-,.::., then slo\1ly L1wc~r cux-ront until 
rolny relecsca. 'N:!to thc. rel~nsa vclue r~n1 if it is net ::;xnctly 
38 m,n~ ~ thc.n thn curr'.mt v~.1u,1 ·.;hen r'1lny •:cs in tho ::mginc 
circuit, r:.;l!iy must then bo n(~ju1:1toct to rcl<luse c.t tht~t vt:lue. 
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(b) In order to provide for adjustment of relay, a suitable arrangement 

is included in the relay, whereby p:::.-oper operations may be obtained. 

'Iha arrangement consists ot an adjUsting sere~ which detP-rmines 

the tension ot a spring attached to the armature of the relay. This 

screw may be reached by breaking the seal of an outside protecting 

cover, after which the screw may be adjusted with a screw-driver. The 

screw and cover is on the right side of the relay, on left side of' the 

armature. No other part of the relay nee1 be disturbed to make th0 

adjustment. · 

To increase relay r•3lease value, spring te4sion against a.rm is in­

creased by screwing in, and to lower the rolease value by bacldng o~t, 

t)le adjusting screw. 

(c) Make record .on torm 93-B ot the engine relay current, the picl<:-up and 

release current values. The relay should release on not less than 

12 milliamperes and should pick up on not more than 125 milli-amperes. 

( d) Resonant Test ot Relay and Receiver 
By use ot the Resonant Test Set, as shown on tracing F-81866, 

connect ralay or receiver to terml.nals on set and adjust condensar 

·,. values until the highest milll-ampere reading is obtained on meter. 

Then check the combined microfarad capacity ot the condensers used to 

obtain this reading. These values should not exceed the following: 

Unit 
Relay (s and NS Tarm.) 
Rec. Sec. {A and NS Term.) 
Rec. Prim. (A & NA Term. ) 

Voltage 
12 v. 
12 v. 
12. v. 

Capacity 
not more than 3.1 m. r. 
not more than 1.9 m.r. 
not more than 3.0 m.. t. 

It the condenser capacity for any unit is greater than shown 

above, 1 t is an indication that turns are shorted out and relay or 

receiver should be r~placed. 

{e) Ii' the relay cannot be adjusted within the limits spacifi;3d, or is 

otherwise dc:f'uctiva, it should bo forwarded to the r3pe.i r shop for 

overhauling. 

(f') Relays shall be :forwarded to the shop for general overhauling at a 

pari od not exceeding three years. 

6. Maka the follOwing megger test of automatic train stop and engine lighting 

circuits. These tests to b3 made at the main switch located in the cab. All 

readings shall be not less tha·n one megohm • . 

11. 
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With m.l.".in sui tch :;:-en, .r:wg·:er B-32 o.n·~- C tG 

( b) Engine Lizh t:f;E.g_.Qircui ts Hi th ~.in switch ,J:1r.m nn:1 nll c'thi::ir r:ins:in: 
swi tch•:ls cl'-'aof.., t?l<ig3~r C t~"" .:.~rouncr. 

( c) Ccutfon D'.) n:.•t ntt•::il!lrt t·) m~,3~')r n.ny of the circuits r;hilc th:3y 
nr.J :enurgiz,3d. The hen-Ui~ht gencr~·.t-.r must be sto.ti::in::~ry. 

(r1) Wh:m mcgg·:::rin.3: ~:n!;ine lightin~ Ci'"'CUits, it is io~·9rr..tiv0 tho.t '"111 
ln.m.r-s nr•~ in tho s.:cketa an·1 tilc.mcnts iz;tf'~ct .. 

7. M• gnJt v::.lve. The v·,ltt:30 ncr'~ss th<.> nl!:~,snot vr:lV•J (NL t.: C) sh··1uP n:it 
b3 mcr1:1 thnn 11 v:)lts. li;)'\7.:.vor, th;; !!1r:c;n.1t ~rc.lvci is s·· r:hsi.:~n:)·.-' t•' i:tck 

ur r:f;:r:.inst 110 ;.1oun~;s r·t rir pr\Jssure with nc..t mor::i th::..n 7. 7 y,:1 t;3 '."~cr;ss 

m:::gnGt t,~rminnls (NI .. to C). ~1£,~cn.-Jt V:'..lVJ shall bo thtir·'lU-hly clcrtn!:i'! l:n'~-
cir lin'3 bloun ;:ut. 

a. Pneu.rntltic. Uith 800 cubic inch acknowledging reservoir and #45 drill 
size'"CliOke in pneumatic ~histle, the acknowledging ti~~ should be not less 
th~ 15 seconds nor more than 25 seconds fo:r either 100 lb. or 130 lb. 

_ma.in reservoir pressure, with diaphragm release spring a~justed tc open the 
contacts ot acknowledging relay when prsssur~ is rejuced to 45 pounds. 
This adjustment can oa plus or minus 5 pounds. 

9. Spark !East!!::. When it becom'.3s necessary to r:-plac3 a spa~k arrest!'lr, 
the polarity ot the headlight generator must be prop~rly conn0ctad. If the 
polarity is reversed, tho spark arrest11r will b c damaged. 

10. Examine all pipes and connections for air l~aks. 

11. Six Months Periodic Insn0ction and 'IIaintenancc - -
In addition to th'' insp~ction and maintenance .montion:Jd un~or monthly in­

spoction, the following shall b°"' don•3;. 

(a) Cluan and lubricat~ Brak~ ~pplication Valva, Cut-off Valv;, Vent 
Val~ )1 and Brake Valve, as por Locomotivo Haint<.rnance Instructions 
L-4-E~ 

(b) n:xamino and cban ball ch:.ick and chck3 in ~o. 8 linci in brake valve •. 

12. Class Repairs. 

In addition to inspection and ':lEl.int.:·nanc::> undnr six mt1nths p•riodic in­
sp~ction, thn following shall bo dcnv: 

12. 
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(a) Romve all wiring trom conduit3 and. renew any that is found to be 

do:f'ective. Inspect particularly tor insulation wh.Jro tho flexibility 
has been destroyed by h:Jating_. 

Instruction to Ensincmen, Covering Departure Test · 
I 

Enginemen, when taking charge of train-stop-equipped locomotives_, shall 
proceed as tollo~s: 

1. Note that cut-out cook is out ~in" end sealed on locomotives that are 
being dispatched in Automatic Train Stop territory. Start gGnerator. Gen­
erator. must be ~tept running continuously '7;'i th its throttle -v;idc open when 
automatic train stop is cut in. 

2. The handle of main switch to Train Stop equipnant must be in "on" posi­
tion. 

3. Start air compressor. As the main r.eservoir pressura builds up, the 
brakes will automatically apply on locomotive and tender. 

>~<~:4. Lap braka valve. 

5. Move acknowledging valve to charging position. Aft~r the main reservoir 
pressure builds up to 75 pounds or over, movcr tho acknowledging valve to the 
ackno~ledg{ng position. 

6. MOV3 rest">t cock. to release position, where it must remain until a:p_plica­
tion valve moves to ncnnal position, requiring trom 3· to 5 seconds, thon ra~ 
store the reset coc; to running position. Move acknowledging valve to running 
position. Release brakes in the usual manner. 

7. Mako usual air breko tests. 

a. Two test inductors are locatad on the d3parture tracks of all ongine tor­
minals and must be used to make the tollor:ing tests: 

9. Stop Inductor Test - Acknowlade~ 

Proceed over first inductor at a minimum speed of' two (2) miles per hour 
and not over tiv~ (5) miles per hour. Aclmowlcdge within fifteen (15) s.:iconds 
batore the receiver passes ov~r the inductor, to datermine that the whistle 
s;)unds and that no auto~ tic brake application has takon place. After ro-
cai ver has passed the inductor mave acknowledging valve to charging position. 

13. 
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10. Stop_J:nductor T.;st - Unnclgl~r~.vlodged. 

(a) Proceed over scc·Jnd test inductor o.t n minimum spe d of tw·1 (2) 
miles per hour and n.)t over five (5) miles per ~our, nnd vlith the 
c.cknottbdging vr..lvc in tho chF.rging p~>sition, a tull S•)rvic•:J ciutomntic 
brc.ke c.pplicntion sh:uld cccur. 

(b) Bof ;re roccivi3r passes OV•3r inductor, m::rve brak:o vr.lvo hcndl0 t.:i 
lap position. .b1'ter aut::)ml.ltic broko applicc.tion hos b-3en c:~mpl•.::tGd, 
o.c!·rnowle-ige, resat nnd rel3aso bra!cas in tho usu~l rrw.nner. 

( c) Ii' tho oquipment f'nils to op:Jrn tG, engin:Jm!1n must rep·Jrt tn pro­
par authority, who will correct th~ defocts. 

11. 
0

Ro~d F~ilures: 

Engineman must report ri:lm~.:ivnl cf aocls, r.,utomr-. tic tr!::in stop fnilur0s, !lnd 
interruptions on form (N.Y.C. Form SC-1) r~t first !!Vo.ilnble point of communica­
tion, 

·~,,;::~.'~' •,"',\ ,•cT ' ,·~, 

,,, _, If'. thq.train stop oquipm~nt tails- cnr'Jut,i, the onginomnn must r~)port on 
i:(," . .. . . " . :;.;·"M.P •.. 62 report,, giving location whoro fa.ilure occurred, nnd eny other informr.-
,~-#on: :tb.O. t wpu1d '.be helptuI ~1n.'c0rracting thG datocts ',;,:·ti · \ · ·,. 

On locomotivos thc.t are being dispatched into- oth~r thci.n .A.ut,1mr.tic Trnin 
Stop tiirri t~ry, th'.l mr..in s•11 tch must bo oponed und cut-out cnck: cl0aod bof,-;rc 
lca.ving the tcrminnl. 

. . 
1. kut~motic br~ko nppliccticns will occur whan rec~iver is pessing ever in­
quct:>rs nt signals giving indications ~thor tho.n "proceed" er "proceed nt 
restrictud speed," unloss the acknov1lodging valvo is hold in the ackn:rnli:!dging 
position. ' J.cknovtl(:jdging· vr,lvo must not be in "acknowledging p.:,si ti on•• more 
than fifteen (15) soconds boforo pnssing ever inductor nnd must then bo 

+, .. · 1.mmodintQly ruturnod to charging position •. 

2. When passing over induct..,rs at signals displo.ying "pr::iccod" c·r "pr:lce::ia :..t 
restricted speed," i-t is n:: t necessary to ackn0wlodgo. 

3. To prevent nut:>matic bro.ke npplicn.tions, enginemnn must ackn0wledgo ·.-;hen 
passing over induct:rs as f~llows: 

(a) When running f'rvmrd with current of traffic at signals displaying 
other than "procood" or "pr:')ceed c.t rostrictod spaed." 
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(b) When making back-up mOV'ements against the current of' trat.'fic. 

(c) When making forward movements and pushing cars. 

(d) In an emergency when double-heading and autana.tic brakes are 
being operated from the second engine. 

4. When an automatic brake application occurs, move brake valve handle to 
lap position. After train has stop!)ed, move acknowledging valve handle to 
acknowledging position and the move reset cock to release position tor 
about f'ive (5) seconds, then return to running position. Train bral-ce may 
then be released in the usual manner. Acknowledging valve handle should 
be returned to charging position. 

In case it becomes necessary to cut out Automatic Train Stop on account 
of' improiier operation, broken pipes or other causes, break the seal on the 
cutout cook loc·ated on the brake application portion of the brake valve, 
and turn.. ~dle to the down position.. .· ·· :>-.. 

""··c·,;,;·.,;,,-,,, , :~,·- ,. _,:,,('·'·~. :"··~ . . ". '- ~ . , . , .. ····~ -~-~< "."t'' 

·All improper operations and dotects in the Automatic Train Stop equip­
ment must be reported on M.P. 62 work report. · 

H. T. Cover 
Chief of Motive Power 
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