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THE PENNSYLVANIA RAILROAD 

LOCOMOTIVE MAINI'ENANCE ·INSTRUCTIONS -- NO. L-50-A 

Superseding Locomotive Maintenance Instructions No. L-50, dated November 22, 1935 
ISSUED PHILADELPHIA, PA. 

OCTOBER 15, 1940 

INT::mMI'ITENT INDUCTIVE SYSTn.1 AUTOMATIC TRAIN STOP 

OPERATION - TESTS - MAINTENANCE 

Gener~ 

1. This train stop device is known as the Union Switch & Signal Company 

Intermittent Inductive Automatic Train Shop. No speed control is provided, but 

a brake application will be initiated at each signal displaying indication othe~ 

than "proceed" or "proceed at restricted speed," unless the engineman, aware 

and alert, "Forestallatt the application by means provided for that purpose • 

. 2. The following Rules and Instructions for the operation, care and mainteQ 

nance shall be carefUlly read by all employes whose duties require them to 

operate locomotives so equipped, or to maintain this equip:nent. In case any of 

these instructions are not thoroughly understood by an employe, he shall reques~ 

information from his Supervisor, ir. order that all points may be clearly under­

stood by him. 

Descripti~ 

1. ~6ine Equip~.2!!! 

A receiver is rigidly, but adjustally, mounted on each tender on the 

trailing journal box of tha forward tender truck on the right hand sidu and so 

positioned as to pass ovGr the track inductor with a minimum clearance of 

1-1/2" and maximum clearance of' 2", as shown on tracing D-413899. 

It is essentially of the same magnetic structure as the track inductor, 

but has two windings. The receiver is associated with a train control relay 

which is carried on· tho tonder, and which, when de-energized, initiates a full 

sarvice brake application. Both the inductor and receiver coils are waterproof' 

and are installed in substantial housings to protect tho~ from mechanical in­

jury and against the weather. 

All of the automatic controlling valves, except the magnet valve, ack­

nowledging valv~ and re-set cock are included in the automatic br~ko valve. 
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The train stop relay (Type E) is enclosed in a weatherproof iron box 
supported underneath the tender frame on the right side, as shown on tracing 
D-413899. 

Doscrip~ion of Locomotive Circuits 

Standard tracing No. C-81248 shows diagram of the locomotive circuits and apparatus, all being shown in normal running position. 

Electric energy is obtained from the headlight generator, through main 
switch located in cab of the locomotive. 

Normally,· current for one circuit flows from B-32 to bottom contact point of the stick relay, contact arm, to wire A, primary of.receiver, wire NA and 
magnet valve to common. This is a low resistance circuit and energizes the 
engins~recaiver. 

Another circuit is through the upper contact of the stick relay to wire 
S, thence operating coils of tho stick relay to common via wire NS, receiver 
secondary, part of receiver primary, wire NA, and the magnet valve to wire C. This circuit holds the stick relay in the normal energized position as shown. 

The magnetic flux causad by the primary winding is normally constant, but 
when a receiver passos over an inductor at signal displaying indication other 
than "proceed" or ''proceed at restricted speed" ·- that is, an open circuit 
inductor, the receiver flux is .offered a path of considerably lower reluctance through the iron inductor core, and the flux rapidly increases as the receiver 
approaches, and decreases as.it recedes from the inductor. This induces a 

complete cycle of two o.lternutions of voltage. in tho receiver secondary throl,lgh 
the following circuit, the first half cycle operating in the direction traced; wire NS, operating coil of stick relay, wire S, contact ot stick relay, wire 
A, part of the prtmary receiver coil and all of the secondary winding. This 
voltage is high enough to reverse the current through the stick relay, causing it to open its contacts. The opening of these contacts do-energizes the re­
ceiver primary and the mngnot valve, and also opens the opercting circuit of the stick relay itself, This relay can only be re-energized by opercting the 
acknowledging valve, which temporarily connects energy {by means of the 
acknowledging relay} to the oparating coil of the relay via wire s. 

As has already been explained, de-energization of tha stick relay is 
effected by the movement of the receiver over an open circuit inductor. The 
grae.ter the rate of train movement, the greater will be the rate of change in 
flux density, and the greater will ba the voltage induced in the receiver tor 
de-anergizing the stick relay. Conversely, at extremely low rates of speed, 
the induced voltage will be insufficient for this function. This system has 
been designed so that the stick relay will be de-energized at speed ot 1.5 or more miles per hour. 
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Recei v,3r passing over o.n inductor at signals displaying indication other 
than 1•proceed'' or "proceed a·t restricted speed,"· une.cknov1lcdgcd, th3 stick 
rolay ia openod as above described, mngnat v~.lve is do-energized, resulti~ in 
an auto~tic brake application .• 

Receiver· passing over nn inductor at signals displaying indication 
other than "proceed"' or ''proceed nt restricted speed," acknowledged, the stick 
relay is opened when pnssfng inductor, but relay is immli:ldiately picked up 
again through the f'ollowing··cir·cui ts B-32 to A-1, through resistor to wire A, 
through primary or reco'iver to wire N.A, through magnet valve to wire c. Stick 
relay will pick Up through the following circuits. B-32 through contacts of 
acknowledging ralay to s, through stick relny to wire NS~ through all of the 
secondary winding and.part of' primary winding, of receiver to wire NA, through 
magnet valve to wire C, energizing stick relo.~, with no-irnke application 
resulting. 

').The brake application was not initiated as the magnet valve was held 
energized, even though the stick contact of th& stick relay opened when 
passing over the inductor,·because the acknowledging relay wa.s picked up while 
the receiver was passing over.the inductor •. The acknowledging relay being 
picked UPt held the magnet valve energized over the following circuit: 

B-32~ lower contact of. closed acknowledging relay, resistor, wire ·"A",. 
rece i var primary, wire "NA"'~ . magnet valve, to. C • 

When ~eceiver passes over a cilear inducto~~-· the magnetic action is 
similar, except that current ihduced in the now short circuited inductor wind­
ing opposes a change or flux ih the magnetic circuit• consisting of' the in-

· guctor and the receiver, to such an extent.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 feet. in the rear of the signals 
so that· the engine receiver will pass the inductor before the front engina 
wheels enter the next track circuit,. thus avoiding opening the coi~ of the 
associated inductor until the receiver has passed it. 

To prevent arcing and burning of the stick relay contact which opens the 
circuit including the receiver primary and the magnet valve, a spark arrester 
is connec.ted iotween wires A and c. . This arrester consists of an uni­
direct~onal current device~ offering a low resistance to current flowing from 
wire C to wire· A, iut a high rosistance to currents· in the opposite direction. 
The arc producing current induced by the collapse of the magnetfo fields fn 
the magnet and receiver, when the stick rolay contacts open, flows from left 

-e 

to right in both coils, its circuits being from the A terminal of the receiver, 
th.3 primary:.winding, wire NA, winding of the magnet valve, wire c, spark 
arrester, wire A, back to the receiver primary. This energy is therefore 
allowed to dissipate itself within the circuit just traced, and the stick 
relay contact, which would otherwise be sub jocted to destructive aroing, is 
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effectively protected, resulting in reducing failures due to burned contacts, ........ 
and increasing contact lite. No spark arrester is needed tor the upper 
a.tick relay contact since tho current must havG boon reduced to a very low 
value to otfoct tho opening of the contact • 

.. '4i~''' Flexiblo coupling cables with substantial electric couplings arc pro­
vidad between engine and tandor and between tender and the rece.ivor.-~~hese 
cables allow tor difference in distanc0 between tho respective units and 
also provide for a conveniont means for oloctrical uncoupling during tests 
and repairs. 

Forosto.lling Automatic Brake Applicati.EE, 

Acknowledging valve is provided in the locomotive cab;~ which, ~hen in 
acknowledging position, will prevent automc.tic brnke cpplication when passing 
over inductor at signal in more restrictivo indication than "proceed" or 
"proceed at restricted spoed," nnd is accompani0d by an ·audible indication 
located in the c~b. 

Automatic Applicntion of thG B.J:E~ 

The auto!llE\tic br~ka applicction resulting from fcilure to acknowlodge 
is a straight service applicntion. 

Release 

.After an autonu,tic brake npplicntion, tho roleo.se of the brake can be 
accomplished only after the train has beon sto~ped and the re-set cock 
oparatod, restoring equipment to normal position, as explained under release 
ot automatic brake npplication. 

Double-H~nding 

When locomotivas are doublo-headod, the nutomntic train stop equipment 
is cut out on tho socond locomotive by tho custom~ry use of the doublo­
hoading cock. 

Wayside Equipment 

'~ _,0 

Truck inductors are locctcd outside tho right hend rail and approximately seventy feet from e~~ch signal (not including dw~rt signals) ·governing entrnnc~ to a. block: in tho direction from \Vhich trr~ina normally approach such signals. 
It is a fixed structure, p"J.rnllcl to tha trnck. Its inaido edge is 17-1/4 
inches outside the gouge of the rail, the tlnt top being 2-1/2 inches P.bove 
tho top of tha rnil. It is supported on long tics i.:md is insuln ted from 
tho running rnils. This construction mcintnins nn o.ccurato vertical and 
horizontal alignment of tho inductor r.ith·rospoct to tho running ro.ils. The 
track inductor consists essentially of an iron U-shaped core, with a winding 
thereon, uhich is controlled from the signal ci~cuits. Tho functioning of 
the inductor is controlled by traffic conditions in ndvnnco. Tho breaking 
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or removal ot any of the wiring leading to the inductor will cause an automatic 
brake application on the locomotive passing the inductor. 

Manual Service .!!>plication 

The engineman may, in _this system, apply the bra\tes __ !it any time to any 
degree permissible in usual air brake practice. The application of the train 
brakes is effected by reducing the air pressure in the brake pipe, accomplished 
as usual, through the medium of the engineer's brake valve by moving the brake 
valve handle to the service or emergency position. 

The manual service application of the brakes will be first described. 
Main reservoir pressure supplies air via pipe 6 to the chamber ot the rotary 
valve of the engineer's valve. In running position (soe standard tracing 
C-812A8) it passes through the feed valve, a port in tho rotary valve seat, 
Port 18, brake pipe cut-off valve, Pipe 13, to tho lower chamber 13 of the. 
equall°Zi.ng piston, and through the double-heading cock to the brake pipe,. A 
branch through the rotary valv~ seat connects pipe 18 and, therefore, the brako 
pipe, through pipes 21 and 8 to the equalizing reservoir, and to tho upper 
chamber 8 of the equalizing piston. Sincv th~so connections ar~ the samo, 
except in physical arrangomunt, as in tho existing .:mgincor's brake valve 1 

manual brake application can be made exactly as·befor~. Another branch of 
pipe 18 passes through a port in the'application valve and pipe 11 to the 
2l>Orat1ng chamber of tho bra~c pipe cut-off valve, holding this latter valve 
to the left. Tho check valv~ with restricted by-pass in pipe 8 prevents an 
overcharge of tho equalizing reservoir when releasing brakes. 

vVhen the engineer's brake valvo is moved to tha service position, pipe 
18 and the toed valve pressure aro disconnected from the upper chamber of the 
equalizing piston and from th3 equalizing reservoir, and the latter volumes 
arc vented to ttmosph0ro through pipes 8 and 21 ~nd the usual preliminary 
oxhnust until a desired prossuro reduction is accomplished, aft3r which the 
engineor's brako valv~ is moved to lap, stopping turth3r reduction but main­
taining the reduced equalizing reservoir pressur~. The brake pipe pressure 
in chamber 13 below tho equalizing piston.then raises the equalizing discharge 
valve, connecting tho brake pipe through pipe 16 to ntmospherc. When the 
pressure in the breke pipe ~nd the lower chamber of tho equalizing piston is 
reduced to slightly below thnt of the equnlizing reservoir and tho upper 
chamber of tho piston, tho piston is forced downward, closing the oqualizing 
dischnrgo vnlvo and preventing turthsr brnke pipo reduction. 

\1anunl Emergency Applicc.tion 

The manual emergency brake pipe reduction is not mnde entirely through the 
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automatic brake valve, but a relay brake pipe vent vnlve is includod in the 
brake valve and opernted via tho sc.nd pipe port by tha automatic brnke vr.lve 
in the emergency position. By this vulva o. lnrger brnko pipe vent is made 
then through the prasent H-5 automatic breke valve so thnt emergency brake 
o.pplicr.tions a.re nlvmys effective oven on long freight trains after a manual 
or automatic service brake application hns boen started, or if made 
immediately following.release. Furthermore, its connection bolow the 
double-heading cock permits helper engines .to make emergency brake application 
if the need arises. 

Autom!ttic Bruke Application 

When the train control stick relo.y is opened o.t the induct0r in the reo.r 
of a signal giving en indic~. ti on other than "pr0c0ed" or "pr'.:lcced et re­
strict<;id speed," magnet vnlvu 'boc0mes de-onergized, connecting chamber 10 of 
the app'l.ication v~lve to atmosphere. Normally, the me.in reservoir pressure 
on both sides of the application valve piston is in equilibrium by virtue 
of the restricted feed port through the piston of the valve, nnd it assumes 
the normal position beco.uso of the spring in chamber 10. The venting. ~rt 
chamber 10 to atmosphere reduces the pressure faster thnn it can bd replenished 
through the feed port, F.md when sufficient reduction ha.s been made, the air 
pressure in chamber 6 is nble to ovarcome th;;i ccmbin=~d spring c.nd c.ir 
pressures in chamber 10, and move the piston and vnlvc dovrmrn.rd. By this 
movement, chamber ~O is o.lso connoctad diroctly to o.tmos,hore throu~h the 
brake application vc.lve vio. pipe 5 through tho reset cock. 

Tho bro.kc application valve, as its nrune indici:~tes, is the direct means 
. of controlling tho functions invclvod -in c.utomntico.lly applying the train 
brakes. 

Furost~~l3=_.ing .hutomntic Brnke Application 

The functioning of the system is to automatically initiate a Drake 
application nt an inductor at signals giving indicntion other than "pr.Jceed" 
or "pr:iceed at restricted spood," if the ongine crow is incapacitated, but 
may be f•)restalled by thi3m if on the o.lert. This is accomplished by operat­
ing the o.ckno\.ledging valve in the cab. When tne handle of the valve is 
movod torn-ard, pressure fr')m tho acknrmledging reservoir, which had been pre­
viously charged from !!1El.1n reservc1ir, operates the acknowledging relay a.nd 
blows the whistle. Tho air from the acknouledging reservoir exhausts through 
the whistle Rnd allows the rel!'.y to return t:l the normal position in from 
fifteen to twenty-fiv~ seconds. During this acknowledgment period, the magnet 
valve would not be de-energized when passing a signal giving indication other 
than "proceed" or "pr'">ceod nt restricted speed." 
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'Provonting Release 

Vihen tho brake aunlication vr.lve f'unctions in response to the opening 
ot the stick relay due-to passing a stop inductor unacknowledged, it cuts 
oft the feed valve pressure, via pipes 18 and 11 from chamber 11 Of' the 
brake pipe cut-oft valve, and vents chamber 11 to atmosphere. The cut-of't 
valve therefore op,~rates to the lett. closing the passage between charging 
pipe 18 and brake pipo 13 so yhat tho engineman is unable to release the 
brakes until train is stopped. 

Roloaso Attar Automatic Brake .Applica..!!2!1 

Acknowlodgmont must first be made which ·re-energizos the stick relay, 
and, in turn. energizes the controlDBgnet valvo and closes one atmospheric 
vant of pipe 10. Tho automatic brake valve must bo placed in lap position 
to close tho atmosph0ric vont of pipes 10 and 5 through port 5 in the brake 
valve. Pipe 10, how,3ver, is still connoctod to atmosphere via pipe 5 and the 
re-set cock. .Whan the train comes to a stop, tho ongineman having lapped 
his automa.ticr brake valve and acknowledned, desc1nds to the ground and throws 
tne re-set cock to release position and returns it to running position after 
the brake application valve restores. The location of the re-sot cock as 
dascribed is to provide access :from the engine in 'case tho stop is made in a 
tunnel or on a bridge or similar structure where it is impossible to dismount. 
The operation of tho re-set cock closos the final vent of pipe 10 to at­
mosphere. Pipes 5 and 10 will then becom•3 charged through the restricted 
port in the piston of the brako application valve, the spring back of this 
piston returning to the normal position when the prcs$ure in pipe 10 approaches 
that in chamber 6. This movemant ot the application piston disconnects 
pipos 10 and 5 and will be followed by the restoration ot the cut-off valve 
connecting pipes 13 and 18. The ra-set cock may then be returned to normal, 
br~kos then can bo released in the usual way. 

Should the engineman foil to roturn the re-set cock to running posi­
tion to release the brakas, pipe 10 will a.gain be vented to a.tmosph·~re via 
tho re-sat cock and pipe 5, resulting in further brake pressure as soon as 
the enginemnn moves tho autome tic brnko v~.lve hcndle away from the lap posi­
tion. The anginemnn must again return brako vnlvu handle to lap position and 
after 5 soconds roturn re-sat cock to normal position, then release brnkes 
in usual way. 

Pneumatic Cut Out 

A pneumatic cut-out is providod tor use in case of train stop failure. 
Th~3 enginenmn me.y cut out the t.rllin stoppnoumaticc.lly by breaking a seal which 
releases a small lovor. This lover, when rev~rsod, provants tho venting Of 
chamber 10 when pipe 10 is vented, nnd therefore, tho.brake application valve 
will bo inoperativa. Whon the pneumntfo loV<3r has boon rovorsod and the 
condition which required it is rectified, the lever m~y be returned to the 
cut-in position and the train stop will therentter be effective. The seal 
being broken constitutes evidenc3 that the pneumatic cut-out has beon used, 
and must be reported to the proper authority. It can only be replaced by 
authorized persons possessing the proper seal. 
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Instructions for Daily Inspection and Maintenance 

All brake apparatus, unless otherwise specified and used for stendnrd air brake control, is to be maintnined in accordance with existing Locomotive Mainteno.nce Instructions. 

- The automatic Train S-1X>p appnratus must be inspected o.nd tested after each trip or day's work. 

l. Inspection of all Train S.top equipment must be made and a record of all defects found must be recorded on Form M.P. 93-A o.nd filed with H.P. 62 form. 

2. It shall be noted and recorded whether or not the locomotive arrived with the pneumatic equipment cut in o.nd sealed. 

(a) All casos of broken or missing seals on locomotives arriving from Automatic Train S.top tarri tory shnll be investigated. • 

{ti) When locomotives equipt)ed with Autonw.tic TrE-.in Stop are opcrn ted in non-train stop territory, nnd arriv~ with the soo.l broken or 
missing, no investigntion is n3ccssary. However, the Form M.P. 93-A she.11 be marked "Locomotive not used in Automatic Trnin Stop torri tory." 

3. Test headlight gcnora.tor volto.go o.t the generator terminals. Boiler pressure must be ~ithin 40 ~ounds of the rated working pressure. Voltage shall be taken for two lond _conditions. 

(a) Daylight load~ train stop equipment ond those locomotive lights which cannot be turned off. 

(b) Headlight load (250 untts) added to (o): both voltegss must be 
within the limits - 31.0 and 34.0 volts. 

'4. Examino for loose or damuged ports. All appnrntus, including receiver, conduits, conduit fittings, piping and pipe clamps. 

5. Receiver height abovo the top of roil must be measured from the bottom and ends of receiver pole faces. Standard gauga, as shown on tracing D-407318 must be used. 

(a) Height betueen bottom of pole fnces and top of rnil, minimum 4", maximum 4-1/2." (Bottom of polo faces to to:p of' inductor, minimum 
1-1/2", maximum 2") o.nd tho vorintion bet"Ween the height of the two pole pieces shall not excaed 1/4". All gauging sh~ll be done on good track. 

(b) Tho distance from gnugo side of near rail to outside of receiver must be 22" (plus or minus l"). 
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{c) Receiver must be inspectod for !rltlrks which indicate that it 
has struck an object along the rondvmy - 1f mnrks ore found report 
must be made to the proper authority so that obstruction along 
roadway may be located und corrected. 

6. Portable inductor, as shown on tr~cing F-81866, shell be.used to make 
tho following tests: 

(a) Polr.rity Check 
Close double throw switch S-1 in either diroction. Close S-2 

to~ards R-2, then close S-3. This will givo t'ull voltage on port­
able inductor. If engine relay is not onergizod, ackno~lodgo, 
which will close r~lny. If, upon opening S-3, tho engine relay 
opens, S-1 is in its correct position; if not, reverse S-1 and 
again c.lose and then open S-3. 

( b} Stop Inductor Test Ac knorlledgod 
With port<.ble inductor in pk.ca, polarity checked, relay da-

1. enorgizod, switch S-3 opon, switch S-2 closed in stop position, 
acknowledge, resot, release br~kos r.nd rostoro acknowledging 
valve to chcrging position. A~knc~ledge and in 15 seconds open 
switch S-2. No auto!l4~tic brcke npplicntion should be received. 

( o) Stop Induct;'r T~naclmowledged 
With switch S-2 restored t:) stOIJ posit.ion, l~:) brr.ice vo.lvo and 

open switch s-2. An nut~mc.tic brnko aprlication should bo received. 

( d} Note the brake :pil)o roc'\uctfon,i which should be 22 to 24 pounds \ii th 
70 pounds brt)<:e pipe pressure, or 36 to 38 pounds w1 th 110 pounds 
brcke pipe pressure. 

(e) Move brake volvo handle to running position and brnlrn pipa reduction 
should continue, but should not 'be c.llowod to reduco more than 10 
pounds. 

(f) Move brake valve hannla to·0morgency position, the vent vnlve should 
op.srote c.nd nn emerg:mcy opplice.tion should be obtained. 

(g) Move brnke vclve hendlG to running position, op'lratc ccknowlcdging 
valve ond move resat cock to release position, then plnco broke 
valve hr.ndle in lnp position. Broke application vnlve should re­
lease and return to normal position in from 3 to 5 seconds. Reset 
cock shall be returned to running position and bro.lees released in 
the usual manner. 

(h) Low Speed or Clanr Inductor Test 
With switch S-2 closed in cloar position, rol~y energized, open 

switch S-2. Engine r~l~y should not rel~oso and nc out0me.tic brake 
application should bo received. 
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Monthly Inspection arid Test 

In addition to Daily Insp0ction nnd Tests, the following shall be done: 

1. Exm.mine entire nutoCJe.tic tro.in stop apparatus for general condition, 
such as conduits, junction boxos, receiver coils~ rele.y adjustment, etc •• See tho.t all drain holes in junction boxes are open. . ·. 

_--~ 

-- ------ -· --·· ------ -- -·· ...... --- - - --
2. All terminals sh~ll be examinod_to sec that all wires.have tags and 
ayslets, and that they ~r3 secured with double nuts; replace any missing eye­lots or tags. Ex!lr.lino all wires at terminals r~r abrasion of insulation and _loose strr•nds of wire which might cause a short circuit cir ground. 

3. A record ot all relny !'.djusto.ents, megger roudings nnd detects found 
shall be recordod on f::>rm M.P. 93-B, r.nd t'ilod with M. P. 62 t~rms. 

4. Examine ccntncts on acknowledging and stick relays for signs of burning ·or pHting. 
~ 

5. The pick-up nnd release vclues o~ the stick relay shnll bo accurately measured by th~ following method, which dcas not requiro the use of the port­. able inductor to adjust tor relay release: . 

(a) (1) Have the equipment energized long enoughito normit coils to 
c·ome t:i thoir normal oporating temp:~ra.ture. Ab::iut one-halt (l/2) 
hour is sufficient. 

L-50-A 

(2) See thnt headlight gonernt'.'lr voltnge is 32 volts at the ma.in 
switch. 

(3) With relay in the ongino circuit, remove N.S. wire trom N.s. 
terminal on top of relc..y, and connact this wire anr'I torminal to 
lowor turminal pests marked (Receiver) on relay test box. This 
places the milliam.~etar in series with relny holding coils nnd 
secondary winding of receiver. Acknowledga, which will energize 
the relay and with current flow in right direction rnad the current 
value, which should be hotwoon 52 ~nd 66 millinmperes~ If this 
curr~nt is nbnormally low investigate for high resistance contacts, 
such as might be tounn nt any or the various terminals. If ah­
normally high, check relay and receiver windings for shorted ·out 
turns ity "Resonr..nt test method" d<Jscribed below: 

After current value has bean read, reconnect N.S. t1ira to ter­
minal, remove rulc.y from engine oircui t nnd c'onnect S and N .s. wires 
to terminal posts mnrked (Relay} on test sat. By m.:?nns ·or the 
rheostat chargo r..3lny to 150 m.c.., then slovrly 1-:iwer current until 
relay releases. Noto the release value r.nd it it is .not exactly 
38 m.a.. ~ thc.n tha currant vnlu,~ \ihen ralny wc.s in the angina 
circuit, relay must then be ndjustod to releaso at that v~lue. 
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(b) 

( c) 

(d) 

In order to proviro tor adjustment 0f relny, a suitnblc nrrnngoment 
is include(', in the rolay, ~;hereby prJper ope-rations mny be obto.ino0. 
Thu crro.ngernent c:msists of r.n m1justing sc~~w v1hich detGrmines 
the tension ~t a spring attochod ta the r...rmo.turo of the relay. 
This screw m~y be roached by br1nking the s~al ot nn outsi1o ,ro­
toctin; cuvGr, f.l.tter which the--scr.J\1 may be c.a.justod ui th a scre\f- · 
nrivor. The screw and C'"lVar is on tho right side of the relay, 
on left sine of tho f:'.rmsture. Ne cth13r po.rt of th3 relny need 
be <listurbod to mnke the nnjustmont. 

To incren•3e rel1?,y relensa value, spring tonsion a.gr.inst c.rm is 
increcso!l by scrowing in, nnr'l tn lower the release vr.lue by ha.ek­
ing out, tho ~njusting screw. 

Ma!(e recl)r'l on f,)rm 93-B of the engine rAlny current, the pick-up 
Ln·:~ rclo(lse current Vfl.luos. Tho rclny shouU release on not less 
thCLn 12 millinmpercs and should pick up on net mor~~ than 125 milli­
nmperes. 

Res0no.nt Test ~r Fpl27~p.r'l Rcce_~.£!: 
By use of th•J R0s·1nant To st S.Jt, us sh'.mn rn tr~cing F-81866, 

C;)nnect r0lny or receiver t'.1 tcrmim.-.ls on sot an~ r."l just con·lonser 
veluus until th9 highest milli-nrnpor(J r..3~1''ing is obtnincr1 0n meter. 
Then chock the .combino<'l micrcfere/I ca~nci ty of tho Cf"ln•1onsors useo 
t~' "btr.in this re.n·1 ing. Th-ase vc.luos sh·:mlr1 not exceed the 
fJllovling: 

Unit 
Relay (S & NS Ter~.} 
Rec. Sac. (.b. & NS Term. ) 
Rec.Prim. (A & NA Ter~.) 

Vnlto.ge 
12 v. 
12 v. 
12 v. 

____ Qn.J2~Ci_tz __ _ 
n0t more th~n 3.1 m.f. 
n.·t more thnn 1.9 m.f. 
n:-1t rnQre thc.n 3.0 m.f. 

If the con'.'1.~nser cnpuci ty for any unit is grur, tor tho.n sho'l1Il 
a.b:•ve, 1 t is o.n inri.icction thnt turns ftre shi..•rtc'.l cut cm:'l rtJlo.y or 
raceivcr should be re~laced. 

(e) It' the r.;lny cannot be ru~.juatot1 ~1ithin the limits S!)ucifie<l, or is 
uth<Jrwise d~factive, it shoui.' be fJrwn:rdod to the repair shop for 
..:ivorhuuling. 

( f) Relnys shnll be f:)ril'ti.rdcc1 to the shop for gcn,•ral overhnuling at a 
period not exceeding throe yours. 

6. Make the follo~ing mogger test nf autoMO.tic train sto-p nnc'\ engine lighting 
circuits. These tests to ba mc.::1 e at tho m::-in s\1itch loco.tad in ths ca.b. J,ll 
reti.dings shall be n·'.:'>t loss thnn one megohm. 
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(c.) ~n Stop Circuits With mr.tin suitch upen, r:l0g:;er B-32 nn:'l C to 
· gr'.:>unr1. 

( b) ~h ting_Qircui ts Vii th mo.in switch open nna. all other enginn 
switch0s closed, r.ieggor C to ;round. 

---- (c) ·caution Do n6t nticiinpt-to ni~ggcr nny of the circuits. \ohilc they 
nrc energized• The heo.ilight gener~ct:ir must be sto.tiono.ry. 

(Cl) Wh.Jn moggerin(~ engine lighting ci:rcuits, it is im~err-tive that all 
lamps o.ro in tho sockets an~ filruncnts intact. 

?. Mcgn.Jt Vnlve. The V"'ltngo ncr0ss the mngnct V!'.lve (Nl~ to C) should not 
b<3 more than 11 volts. Ho..,.ovor, tho i:w..gn::it vo.lvo is S':I design:.>~ to pick 

up against 110 pounQs 0t cir pressure with not more than 7.7 volts ncr~ss 
mc.gnet terminals (Ni~ to C). 'M£1.gnet v&lv~ shall be thorou,~hly cleaned und 
air l:\nu blown out. 

8. Pneumntic. With 800 cubic inch acknowledging reservoir and #45 drill 
size choke in pneumati~ whistle, the acknowledging ti~e should be not less 

than 15 seconds nor more than 25 seconds for either 100 lb. or 130 lb. 
main reservoir pressure, with diaphragm release spring adjusted to open the 
contacts of acknowledging relay when pressurA is reduced to 45 pounds. 
This adjustment can be plus or minus 5 pounds. 

9. Spark Arrester. When it becomes necessary to replace a spark arrester, 
the polarity of the headlight ganerator must be properly connected. If the 
polarity is raversed, the spark arrester will be damaged. 

10. Examine all pipes and connoctions for air leaks. 

11. Six Months Periodic Insp~ction and Mai~nanco 

In addition to tha inspection and maintonance·montionod undor monthly in­
spection, the following shall be done: 

(a) Clean and lubricat:i Brake .hpplication Valva, Cut-off Valv~, Vent 
Valv;, and Brako Valve, as per Locomotive Maintenance Instructions 
L-4-E. 

(b) Examine and cban ball chack and choke in No. 8 line in brake valve. 

12. Class Repairs. 

In addition to inspection and rnaintenanco under six months periodic in­
spection, the following shall be done: 
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(a) Remove all wiring from conduits and renew any that is found to be 
defective. Inspect particularly for insuiation whore the flexibility 
has been destroyed by h~ating. 

Instructions to Enginemen, Covering Departure Test 

Enginomon, when taking charge of train-stop-equipped locomotives, shall 
proceed as follows: 

1. Note that cut-out cock is cut "in" and sealed on locomotivcsthat arc 
being di spa tchod in J~utomatic Train Stop territory, Start generator. Gen­
drator must be kept running continuously with its throttle wide open when 
automatic train stop is cut in. 

2. Th"e. handle of main switch to Train Stop equipment must be in "on" posi­
tion~ 

3. Staitair compressor. As the main reservoir prcssuru builds up, tho 
brakes will automatically apply on locomotive and tander, . 

4, Lap brake valve, 

5. Move acknowledging vclva to charging position. After the mnin reservoir 
pressuro builds up to 75 pounds or over, mova the acknowledging valve to tho 
acknowledging position. 

6, M:)Ve reset cock to reloe..so position, whore it must romain until applica­
tion valva moves to n0rmo.l position, requiring from 3 to 5 seconds, then re­
st·:.;..re tho reset cock tn running position. Mcvo acknowladging valve to running 
position. Roloase brakes in the usual manner. 

7. Make usual air brnke tests. 

8. Two test inductors aro l·.)catod on the departure tracks of r..11 engine ter­
minals and must be usod to mP.ke th~ following tests: 

9. Stop Induct~r Test - Acknowlodgcd. 
j 

Proceod over first induct:)r at a minimum speed of' twc.1 (2) miles per hour 
<::..nd not over five (5) mil~s per hour. J.cknowlcdge within fifteen (15) seconds 
before the receiver passes ever the inductor, to dotor.nino that tho whistle 
s:::iunds and that no autumn tic brnko applicntion has tnkon plc.cc, J .. fter re­
caivor has passed the inductor move ackno~ledging valve to charging position. 
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10. 

b tdhoM > h 

Stop Inductor T~st - Unnck:I!2!1lodged. 

(a} Proceed over soc·Jnd tast inductor nt n minimum spf.rd ot tw,.., (2} miles per hour and not over f'ive (5) miles per hour, and with the acknowledging vnlve in the charging position, a full service automntic brake application sh,uld occur. 

(b) Bef:)re receiver passes over inductor, move brake valve handle to lap position. Attar automatic brake application has been completed, acknowledge, reset and, relanso brakes in the usuo.l manner. 

(c) If' tho equipment t'~ils to operate, enginemnn must report to pro­per o.uthority, who will correct the def'acts. 

11.. Roo.d Failures: 

Ep.ginemen must roport rt.:lmoval of' suals, nutotnr".tic trein stop failures, and interru),tions on form (N.Y.C. Form SC-1) at first ~vailnble point of communica­tion. 

It' tho train stop eqUiprn.:mt fails cnr::mta, the enginemnn must report on M.P. 62 r~port, giving locction whora f'o.ilure occurred,. nnd any other informa­tion that would be helpful in c~rracting the defects. · 

12. On locomotivas that arc boing dispatched into oth0r than Automctic Train Stop t~rritary, th~ main suitch must be opened and cut-out cock closed bof'oro leaving tho torminnl. 

~norn.l In:f'ormtion to Enginemen 

1. Automntic brnkc npplicntions will occur whon receiver is passing over in­ductors at aignuls giving indications other than "proceed" or "proceed nt restricted speed," unloss tho acknowledging valve is hold in the acknowledging position. ' J.cknowlc-1dging vc..lvo must not be in "acknowledging position" more than f'itteen (15) seconds before passing over inductor and must then be imm.Jdintoly roturnod to charging position. 

2. When passing over induct')rs at signals displaying "procoed" or "proceed at restricted speed," it is n::it necessary to acknonledgo. 

5. To prevent automatic brake npplicntions, engineman must acknowledge when passing over induct~rs as follows: 

(a) When running f::lrward v1i th current of tro.f'fic at signals displaying other than "procood" or "prncaed nt restricted speed." 
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(b) When making back-up movcm~nts ngainst the current of traffic. 
·(c} Whon making torwerd m~voments and pushing ca.rs • 

.. (d)-· rn:-an omergency when doublo-hor.ding and automatic brakes are being operated from the second engine. 

4. When an automatic broko application occurs, move brcke valve handle to lap position. After train has stopped, movo acknowledging valve handle to· acknowledging position t 1.nd then mova roaet cock t'1 release position tor ab~ut five (5) seconds, th~n return tn running p0sition. Train brake may then bo released in tho usual mnnner. ~cknowledging valvo handle should be returned to charging position. · · 

!~case it bocomos nec3ssary to cut out J~ut,:1mat1c Train Stop on account of improper oporntfon, brokon pipes or other cause's, broak the seal on the cutout cock: located on the brc;ke application portion of th3 brako valve, and turn handle to tho C!.01,m position, 

..Ul improper opcrntions and c'tetocts in the J,,ut::>mntic Train Stop equipment must be reported on M.P. 62 work report. 

F. w. Hankins 

··.·fl)\ 'I . · .. r 

Asst. Vice-President­
Chiet of M~tiva Po~c~ 
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