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INTERMITTENT INDUCTIVE SYSTE! AUTONATIC TRAIN STOP
OPZRATION - TESTS - MAINTENANCE

General

l. This train stop device is known as the Union Switch & Signal Company In-
termittent Inductive Automatic Train Stop. No sveed control is provided, but
- .a brake application will be initiated at each signal displaying indication .
;. other than "proceed" or "proceed at restricted speed," unless the engineman, -
‘aware and alert, "Forestalls" the arplication by means provided for that pur-.
pose. K Lo e

8 The following Rules and Instructions for the operation, care and mainte- .
nance shall be cerefully read by all employes whose duties require them to- -
operate locomotives so equipped, or to meintain this equipment. In case any

of these instructions are not thoroughly understood by an employee, he shall

reguest information from his Supervisor, in order that all points may be

clearly understood by him.,

Description

1. Engine Equipment ‘

A receiver is rigidly, bdut adjustably, mounted on each temder on tha
trailing journal box of the forward tendsr truck on ths right hand side and so
positioned as to pass ovar the track inductor with a minimum clearance of
1-1/2" and mex aum clearancs of 2", as shown on tracing D-4138¢9.

It is essentially of the same magnotic structure as the track inductor,
but has two windings. The receiver is associated with a train control relay
which is carried on the tender, and which, when de-znergized, initiates a full
service brake application, Both ths inductor and receiver coils are water-
proof and are installad in substantial housings to protect them from mechanical
inJury and against the weather.

All of the automatic .controlling valves, except the nagn-at valve, ack-
nowledging valve and re-set cock are included in ths automatic braka valvs
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The train stop relay (Type E) is enclosed ip a weatherproof iron »ox
supported underneath the +ender frame on the right side, as shown on tracing
D-41389¢.

Deseription of Locomotive Circuits

Standazrd trecing No. C-81248 shows diesgram of the lccomotive cireuits
and apparatus, all beingz shown in rormal running position.

Electric =nergy is obtained from the headlight generator, through mein
switch located in cab of the locomotive.

Normally, current for one circuit flows from B-32 to boittom contact point
.of the stiek 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
‘engina recaiver. ’

. ’'Another circuit is through the upper contact of the stick'relay te wire
S, thence operating coils of the stick relay to common via wirs NS, roceiver -
sscondary, part of ‘receiver primery, wire NA, and the magnet valve to wire C.
This cireuit holds the stick relay in tho normal energized position as shown.:

The magnetic flux causad by the primery winding is normally constant, but
when a receiver passcs over an inductor at signal displaying indication other
than "proceed" or "proceed ai restricted spsed" - thet is, an open circuld
inductor, the rocoiver flux is offered a peoth of considerably lower rsluctance
through the iron inductor core, snd the flux rapidly increascs as the receiver

.. approaches, and decreases as it recedes from the inductor. This induces a i
complete cycle of two alternations of voltzge in tha receiver secondary through
the following circuit, the first half cycle opsrating in the diresction traced;
wire NS, opsrating coil of stick relay, wire S, contact of stick relay, wire

A, part of the prfmery recziver coil and tll of the secondery winding. This A

 voltage is high enough to reverss the current through the stick relay, cousing -

% it to open its contacts. The opening of these contacts de-enorgizes the ro-

o ~ceiver primery and tho magnet valve, cnd also opens the opsr- ting circuit of

the stick relay itsslf. This relay can only be re-cnergizod bty opsrnting the
acknowledsging valve, which temporarily connects cnergy (by mcans of the
acknowledging relny) to the oparsting coil of the relay vic wire S.

As has nlrzady been axplained, de-energization of tha stick relay is
effected by the movoment of the recsiver over an open circuit inductor. The
graeter thas rate of train movement, the greater will be the rate of change in

" flux density, and the greaster will ba the voltage induced in the recciver for
 de-snergizing the stick relay. Conversely, at extremely low rates of speed,
the induced voltags will be insufficient for this function. This system has
been designed so thot the stick rolay will bs do-energized nt speed of 1.5

or more miles por hour,
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Roceiver passing over an inductor at signals displaying indication other
than "proceed" or "procead at restricted speed," unacknowlcdged, the stick
relay is opened as above described, magnet valve is do-anergized resultinzr
in an automatic brako application.

Recoiver passing over an inductor at signals di splaying indication
other than "procoed” or "proceed at restricted specd," acknowledged, the stick
relay is opened whon passing inductor, tut rclay is immediately picked up
again through the following circuits B-32 to A-1l, through resistor to wirc A,
through primary of rscciver to wire NA, through magnot 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 the
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 initiated as the magnet valvs was held
.energized, even though the stick contact of tho stick relay opened when
.‘passing over the inductor, because the acknowledging relay was picked up while
the receiver was passing over the induetor. The acknowledging rolay being
picked up, held the magnet va.lve energi’zod. over the following circuit:

. B-52, lower contact of closed acknowledging relay, resistor, wiro "A"
, eceiver primary, wire "NA™, magnet valvo, to C.

5 When roceiver passes over a clear inductor, the magnotic action is
~ 'similar, exccpt 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 recaivser, to such an extent that the voltags induced in the re-
= ceiver secondary winding is too small to open the stick relay.

, Ths track inductors are located about '70 fzot in the rear of thc signals
80 that the engine rcceiver will pass the induetor before the front engine
- wheels cnter the next track eircuit, thus avoiding opening the coil of the

. .associated induetor until the receiver has passed it.

To prevent arcing and burning of the stick relay contact which opens the
eircuit including the receiver primery and the magnet valve, a spari arrester
'1s connected between wires A and C. This arrester consists of an uni-
directional curront davice, offering a low resistancz to current flowing from
wire C to wire A, but & high resistancs to currents in the opposite dircction.
The arc producing current induced by the collapse of the magnetic fields in
the magnet and receiver, when the stick relay contacts opsn, flows from loft
to right in both coils, its circuits being from the A terminal of the roeceiver,
the primary winding, wire NA, winding of the magnet valve, wire C, spark
- -arrester, wire A, back to the receiver primry. This energy is therefore
©* . allowed to dissipate itself within the circuit just traced, and the stick
relay contact, which would otherwise be sub jected to destructive arcing, is
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effectively protected, rﬂsulting in reducing failures due to burncd contacts,
and increasing contact life. No spark arrcster is needed for the upper
stick relay contact since the current must have boon reduced to & very low
valua to cffect tho oponing of the contact.

Flexiblo coupling cables with substantial electric couplings arc proe
vidad betweon cngine and tendur and Betweon tander and the recciver, Those
cables allow for difforence in distunce between tho respective units and -
also provide for a convenient means for aloetrical uncoupling during tosts
and repairs. .

Forastalling Autometic Brake Application

Acknowledging velve is provided in the locomotive cabi, which, vhen in
acknowledging position, will prevent cutomutic brako applicetion when passing
over inductor at signal in more restrictive indicction than "procesd™ or
-"proceed at rostricted spoced," and is accompanicd by an - gudible indication
locatad in the ced. ;

'~fAutomatic Applicction of the Brakas

L The automatic brcka applioction rcsulting from failure to ncknowlodge
is a straight sorvice applicution.

After cn automntic breke application, the relsoase of the brake can ke
accomplished only after the train has boen stonped and the ro-set cock

. oparcted, restoring equipment to normal position, £s explnincd under rolease
of automctic bruke cppllcation. ;

3Doubls-H:ading
) When locomotivas are double-hesded, the sutomstic train stop equipment
1s cut out on the sacond locomotive by tho customery usc of the double-
‘hoading cock,

~;Wayside Equipmcnt

. Treck inductors are locatzd outsido the right hend ruil and approximately
soventy foet from ench signal (not including dworf signsls) governing cntrance
to a block in the dircction from which trnins normally approech such signals, -
It {s a fixed structure, pzrallel to the trnek. Ite inside edge is 17-1/4

~inches outside the guuge of the rail, the flnt top being 2-1/2 inches sbove
.. the top of ths rcil, It 1s supported on long ties and is insulstod from
. the ruaning rails, ' This construction motntains an cccurcte vertical and

- ~horizontal alignmont of the inductor with' raspeet to the running rails. The

track inductor econsists essentially of an iron U-shaped cors, with & winding
thereon, which is controlled from the signal circuits, The functioning of
the inductor is controlled by traffic conditions in ndwance. The breaking
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"or removal of any of the wiring leading to the inductor will cause an automatic
brake application on the locomotive passing the induetor.

Manual Service Application

The engineman may, 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 effscted by reducing the air pressure in the braks pipe, eccomplisted
as usual, through the medium of the engineer's brake valve by moving the brake
valve hundle to the service or emorgency position.

The manuel service application of the brakes will be first 3eseribad.
Mein reservoir pressure supplies air via pipes 6 to trke chamber of the rotary
valve of the engineer's valve. In running position (sce standeard tracing
C-81248) it passes through ths feed valve, a port in the rotary valve scat,
Port 18, braks pipe cut-off valve, Pipe 13, to the lowsr chambor 13 of the
. equalizing piston, and through the double-heading cock to the braks pipe. 4
‘branch through the rotary valva seat connccts pipe 18 and, therufore, the brake
ipe, through pipes 21 and 8 to the equalizing raservoir, and to the uppsr ;
hamber 8 of the equalizing piston. Sinco thoso connzctions sro the same,
except in physical arrangemont, as in the existing anzincor's brake valve,
. ‘manual brake application can bo made oxactly as bsfora. Another branch of
' pipe 18 passes through a port in the application valve ané pipe 11 to the
opcrating chambar of tho bruke pipe cut-off vulve, holding this latter valve
to tho left. The check valv> with restricted by-pass in pipe 8 prevents an
overcharge of the cquelizing rasarvoir whon rsleasing brakes.

- Whon the engincer's brakoe valve is moved to the sorvice position, pipe

" 18 and the fued velve pressura arc disconnscted from the uppsr chembar of the

“-gqualizing piston and from the equalizing reservoir, snd the latter volumes
erc vented to stmosphor2 through pipes 8 and 21 and ths usual prelimincry
exhaust until & dosired pressurc roduction is accomplished, aftsr which the
engineer's brake velve is moved to 1lnp, stopping furthar rcduction but main-
taining the reduced cjuclizing reservoir pressura. The broks pips prossure
in chamber 13 below thc squalizing pieson. then raises the equelizing discharge
valve, connccting the bruke pipe through pipe 16 to atmosphere. Y%hon the
pressure in the breke pipe nnd thes lower chember of the equalizing piston is

_reduced to slightly bolow that of the 2qualizing reservoir end the uppoer
chamber of the piston, the piston is forced downwerd, closing tho cqualizing
discherge velve and preventing furthsr brake pipe reduction,

Uanuel Emergoncy Application

The manual cmorgency brake~pipe'rdduction is not mede entircly through ths  ',f
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eutomatic brake velve, but a relay brake pipe vent vnlve is included in the
breke volve and opometed vie the snnd pips pert by ths nutomntic brake volve
in the emergency position. By this wnlva & larger bruke pipe vent is made
then through the prasent H-6 automatie brzke velve so that -emergency bra ke
applicrtions are always offsctive even on long frelght trains after 2 menual
or automatic sorvice brake applicaticn has been started, or if mede
immediately following release, Furthermoras, its connection bolew tho
double~heading cock permits helper cngines to meke emcrgenCJ Wrake application
if the need arises, :

Automntic Brake Application

When the train control stick relecy is openzd at the imductor in the renr '
of a signal giving an indignticn cther than "praczed”" or "prucced ot re-
stricted speed," magnet valve bocomps de-cnergized, conneeting chamber 10 of
the application velve to atmosphere, Normally, the mein rescrveir pressure
~on woth sides of the application valve: piston is in equilibrium by virtue

~ 6f the restrictod feed port through the pisten of the valve, end it assumes

.. the normal position becauss of the spring in chamber 10. The venting.:f

- chamber 10 to atmosphers reducesg the prossure fastor than it con bz replenished
" through the foed port, and when sufficient reduction hcs becn mede, the air
pressure in chamber 6 is abla to ovarcome tho ccmbin~d spring cnd eir

- pressures in chambor 10, ond move the piston and valve dovmuard. By this
mcvement, chambar 10 is also connectad dirawctly to atmesnhers through the
brakec awplication velve vic plpe 5 through the reset ceck.

Tho brako application velve, as its name indicetes, is the dircct meuns

_of controlling the functions invcolved in cutomatienlly alpljﬁng the troin
brakes.

Porastalling Automatic Broks Applicoticn

Tho functioning of the system is to @utometically initiate a brake
application at an inductor at signels giving indienticn other than "priceed”
oy "prwcaed at restricted spcod,"” if the engino crew is incapncitated, but
may boe. foresiellad by them if on the alert. This is acccmplishad by oporat-
ing the acknovlodging velvo in the csb.  ¥hen the hendle of the wvelve is
moved forvard, pressure £r~m tho acknowledging roserveir, which had becn pre-
viously charged from main reservcir, opsrates ths acknowledging relzy znd
blows the whistls, Tho air from the acknovledging rescrvair exhousts through
the whiatle and alleows tha reley to retura $o the normel pesition in from
fifteen to twenty-five seccnds, - During this acknewlodgment period, the magnct
valve would not be de-energized wheon pcssing a signel giving indieation cther
then "proceed" or "procced at restricted aspeed.”



‘ _the brake application valve restorss, The locstion of the re-sct cock as

Proventing Relonse

VWhen ths brake zpplication velve functisns in rosponse te the cpening
of the stick relay due to passing a stop inductor unacknowledged, it cuts
off the feed valve pressure, via pipes 18 and 1l from chamber 1l of the
brake pipe cut-off valve, and vents chamber 11 to atmosphere., The cutroff
valve therefore opsrates to the left, closing the passage between charging
pipe 18 and rrake pipe 13 so that the engineman is unabls to relecase the
brakes until train is stopped. ; '

Ruloase After Automatic Braks Application

Ackneowlcdgment must first be made which ro-nnergizeas the stick roley,
and, in turn, cnoergizes the controlmagnst valve and closas onz abtmospharic
vent of pipe 10, Tho automatic brake valvo must bo placed in lap position
to close thc atmospheric vont of pipes 10 and 5 through port 5 in the brake
~ valva., Pipo 10, howaver, is still conascted to atmosphere via pipc 5 and theo
" pe-set cock. Whan tho train comes to a stop, the ongineman having lapped
his sutomatic brake valvo and acknowledsed, descands to the ground and throws
tho re-set cock to rceleasec position and returns it to running position after

' dascribed is to providec accoss from the engine in case tho stop is made in a
" “tunnel or on a bridgc or similar structure whsre it is impossibls to dismount,. -
~Tha operstion of the re-set cock closzs the finael vent of pipe 10 to et~ '
“mosphaere. Pipss 5 and 10 will thon becom2 chargad through the rostricted
port in the piston of the brake application valve, theo spring beck of this
piston returning to the normal position whon the prossure in pipe 10 approzches
that in chamber 6. This movement of the application piston disconnzets

“pipes 10 snd 5 and will be followed by the restoration of the cut-off valve
connscting pipss 13 and 18, Ths re-set cock may then be return2d to normul,
brukces then can bo releascd in the ususl way.

Should the enginemen fail to rcturn the re-set cock to running posi-
tion to relecse the brakas, pipe 10 will sganin be vented to ctmosphire via
 the re-sat cock and pipe 5, resulting in further broks pressure 28 soon &s
the enginemsn movas the autometic broks vulve hendle away from the lap posi-
tion. The snginemnn must again return brake velvae hnndle to lcp position and
.~ after 5 soconds roturn re-set cock to normal position, then rclease brokes,
in usual way. .

Prnosumntic Cut Out

A pneumntic cut-out is provided for use in ceso of trzin stop feilurs,
The enginemen may cut out the train stoppnoumnticclly by bresking a seal which
releascs o smell lever, This lever, when reversad, provents the venting of
chamber 10 when pipe 10 is vented, and therefore, the broks coplieation velve
will be inoperative, Whon the pneumatic lover has boen roversed and ths
condition which required it is rectified, the lever may be returned to the
cut-in position and the train stop will therecsfter be effactive, Ths ssal
being broken constitutes svidence thot the pnoumatic cut-out has bzoen used,
end must be reportcd to the proper authority. It can only be raplaced by
authorized persons possossing the proper seal, ‘ '



Instructions for Dnily Inspection eand Manintcnannce

All broke apparatus, unless otherwise specifiasd snd used for stondard
air bruke control, is to be maintsined in accordance with oxisting Locomotive

Meintenance Instructions.

The automatic Trein Stop epporatus must be inspecied and tasted aftor
gach trip or day's work.

l.  Inspection of all Train Stop equipment must b2 mede and a record of all
defocts found must be recorded on Form M.P, 93~A nnd £ilecd with M.P. 62 forh.

‘2.‘, . It shall be noted and recorded whother or not the locomotive orrived
with the pneumstic equipment cut in end sealed.

{a) . A1l cases of broken or missing seals on locomotives arriving from
Automatic Train Stop territory shull be investignted.

o ;v(h)' When locomotives equipned with Automntic Train Stop are opertted
. .’in non-train stop territory, und arrive with the sonl brokan or
‘‘missing, no invastigntion is nacgssary.  However, the Form M.P. 93-A

3e Test hsadlight genorotor vol%ago at the genarator termincls. Boiler
prassure must be within 40 pounds of the roted working pressurc. Voltnge ahall
be taken for two locd conditions.

(a) Dnylight loed: trein stop 2quipment ond thosc locomotive lizhts
which cannot be turned off.

(b} Heedlight load (250 watts) added to (a): both velteg:as must be
within the limits - 31,0 end 34.0 volts.

4, Examino for loocse or damaged parts. All apparatus, including receiver,
conduits, conduit fittings, piping cnd pine clamps.

5. Receiver height sbove thas top of rnil must b2 me=surad from the bottom
and ends of receiver pole faces. Standard geugs, as showm on tracing
D-407318 must be used. ' :

(a) Height between bottom of pecle faces and top of rnil, minimum 4",
maximum 4-1/2." (Bottom of pole fnces to ton of inductor, minimum
1-1/2", maximum 2") and the verietion between the height of the two
pole pisces shall not oxczed 1/4".  All gauging sholl be dons on good
track. ) ’ ‘ ' : '

(b) The distance from gaug:e side 6f ncar rail to outside of rceeiver:
must he 22" (plus or minus 1"),.

. /shell be marked "Locomotive not uszd in Automatic Train Stop territory." = .o



(c) Receiver must be inspected for marks which indicate thet it
has struck an object along the roadway - if marks are found, roport
must be made to tho proper authority so that obstruction 2l long

* 'roadvay may be located and corrocted.

6a Portabls inductor, &s shown on tracing F-81866, shell be used to maka
tha following tests:

(a) Polarity Checik
Close double throw switch S-1 in 31ther dircction, Close S-2
torards R-2, then close S-3, This will give full voltaze on pori-
able inductor. If cngine r.olay is not snergized, acknowledge,
which will close rolay. If, upon ope'nng 3-3, t'm enginz reley
opens, S-1 is in its correct pecsition; if not, rsverss S-1 and
agein closc and then open S~3.

(b) - Stop Inductor Test Acknowlsdzad
: With portable induwctor in placc, polarity ch:zcked, rcley do-
energized, switch S-3 open, switeh S-2 closzd in stop position,
acknowlaedge, resct, relcase brekes and rostore acinowledging valvs
to charging position. Acknovlcdge and in 15 scconds opan switch -
~S-2. Ho automtic brake application should be receivsd.

{c) Stog Inductor Test Unacknowledazsd g
o With switch S-2 restiored to stop position, lap brake valve and
“‘open switch S-2 4n autome tic brake applicetion should be reccived.

(d) Note the brake pipe raduction, which should be 22 to 24 pounds with
70 pounds breaiks pips prussure, or 36 to 38 pounds with 110 pounds
brake pipe rressure.

With automatic brezke velve in service position, the time reguirad to
reduce equalizing ressrvoir pressuro 2C pounds should bs 9 to 11
seconds with 7C pounds braxe pipc pressurs, and 5-1/2 to 7 sscords
with 110 pounds braks pipe pressurc. {The esqualizing ressrvoir or
brake pipe rsduction during an asutomatic brake application shall be
at a rate not less than that vhich results from & manuel ssrrice
applicetion). :

(e) Move brake vaive hendle to running position and brzke pipe reduction
should continuc., but should not be allowsd to rzduce mors than 10
pounds.

(f) Move brake valve handls to emergsncy position, the vent walvs should
operate and an emerzsncy aprlication should bz obtained.

(g) Move breke valvzs handle to rumning position, operate ascimowladging
valve and move reset cock to releasz position, then place broka
valve hendle in lap position. Brake application velve should re-
loase and return to normal position in from 3 to 5 seconds. Reset
cock shall be returned to running position and braokes releascd in
the usual manner.

(h) ZLow Spsed or Clzar Inductor Test o
With svvitch S~2 closed in clecr position, relay energized, open switch
S-2.  Epgine relay should not reslease g.nd no autometic brake applica-
tion should be roe 2t ved,

gﬂ .



Monthly Insnsction and Tost

In addition to Daily Insrscticn and Tests, the following shall be done;

1l.. Examine entirc autonetic troin stop eproratus for generzl condition,
such as conduits, junctisn boxes, receiver coils, relay cdjustment, ote.,
See that all draln heles in junctivn boxes are open. '

2 411 terminsls shnll be examined to seo that «ll wirca have togs snd
ayslsts, and that they orz sz2cured with double nuts; reploce any missing eye-
lots or tags. Bxanina 2ll wires ot torminoels £0r abrosicn of insulation on
lucss stronds of wire which might causs & short eircuit ~r wround.

Py
S

S A reccrd of all relny sdjustmonts, mogger readings and dxfoets found
shzll be reccrded on form MJ.P. 93-B, 2nd filsd with M. P. €2 forms,

4,  Exanino contacts on ac“ cwladging and stick relays fer signs of burning
or pitting. - '

5. The pilck-up and rclecse veluss of the stick relay shall be asccurately
moosured by the following method, whieh dc9s not require the use!of the port-
able inductor to adjust for rcl‘y releasa:

(a) (1) Have the cquipmant cnergized long encugh to nermit céils to
come to their normal opereting temprrsture. About cne-half (1/2)
hcur is sufficient.

(2) Sce that hondligzht gsnornt r voltage is 32 volts at the main
switch.

(3) %ith relay in the ongins circuit, remove N.S. wire from N.S.
terminel on top of relay, and ccennoct this wire an® terminal to
lowoer terninel pests marked (Receiver) on relay test box.  This
places the milliammeter in seriss with relay holding coils and
secondary winding of receiver. Ackncwladge, which will cnergize
the roeley and with current flow in right diraction rued the current
value, whic¢h should be wetween 52 end 66 millircmeres, If this
currcnt is abnormally low investigats. for high resistance ccntects,
such as might be found at ony of the vericus. torminzls. If ab-
normally high, chack reley and receiver. dindinha for shorteﬂ out
turns 3y -"Resonrnt test method" Angeribad below ‘

' ATter currcnt velue has bewen raad, reconnpct N.3. uwirs to ter-
minal, remove relcy from engine circuit and connoct S and N.S. wires
to torminal posts marksd (Rdley) on test set. ' By maens of the
rheustat charge relay tc 15Q m.2., then slowly lower current until
ralay relecscs.. N te the relsass value nnd if it is net sxnetly
38 mena less thon the curront velus when ralay wis in tho ongine
circuit, rolay must then be adjustod to rclsase ot thet velus,
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(b) In order to provide for adjustment of relay, a suitable arrangement
is included in the relay, whereby proper operations may be obtained.
The arrangament consists of an adjusting screw which determines
the tension of 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 neei be disturbed to make the
ad justment. '

To increase relay release value, spring tension against arm is in-
creesed by screwing in, and to lower ths rzlease value by baciking out,
the adjusting screw.

(¢) Make record on form 93-B of the engine relay current, the pick-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 of Rclay and Receiver :

, ) By use of the Resonant Test Set, as shown on tracing ¥-81866,
conmnect ralay or raceiver to terminals on sct and ad just cordenssr
‘values until the highest milli-ampsre reaeding is obtained on meter.
Then check the combined microfarad capacity of the condensers used to
obtain this reading. Thess vaiues sheuld not exceed the following:

Unit Voltage Capacity
Relay (S and NS Torm.) 12 v, not more than 3.1 m. f.
Rec. Sec. (A and NS Term.) 12 v. not more than 1.9 m.f,
Rec. Prim. (4 & NA Term.) 12 v. not more than 3.0 m. f.

If the condenser capacity for any unit is greater than shown
above, it is an indication that turns are shorted out and rslay or
receiver should be rcplaced.

(e) If the relay cannot be adjusted within the limits spscifizd, or is
otherwise defectiva, it should be forwarded to the repeir shop for
overhauling.

(£) Relays shall be forwarded to the shop for general overhauling at a
‘ peri od not exceeding three years.

6. Make the following megger test of automatic train stop end ongine lighting
circuits. These tests to be made at the main switch located in the cab. 41l

readings shall be not less than one megohm. o

1l.



(=) Troin Stop Circuits With mein switch cren, meg er B-32 an? C to
ground,

(b) Engine Lizhtinz Circuits With main switeh onen an? all other enyinn
switchas cloged, mogzer C to 3round,

(e} Ceoution Do nut attemrt to meamar any of the circuits while thay
arc enorgized. The headlizht genere$-r must be stationory.

(1) Whan meggerinz ongine lishtinz circuits, it is imrerstive thot «ll
lamrs 2are in tho sockets an? filements intact.

7. M gnst Valve., The v~ltass acr~ss the meznet volve (Mi o to C) shoul” not
b3 moere than 11 volts. HEovevor, the msonat wvalve is s+ dusizne® te niek

ur againgt 110 pounis ~f r~ir prossure with not more then 7.7 volts zerass
‘megnet terminals (NA to C)e  Meznot volv: shall be thorou~hly cleansd sn?
eir linc blown cut. ’

- 8+ Pneumstic. With 800 cubic inch acknowledgingz reservoir and #45 drill
size choke in pneumetic whistle, the acknowledging tise should be nct less
~ tharn 15 seconds nor more than 25 seconds for either 100 1lb. or 130 lb.
.. main reservoir pressure, with diaphragm release spring adjusted te open the
' contacts of acknowledging rsley when prossure is reduced to 45 pounds.
This adjustment can bs plus or minus 5 pounds.

9. Spark Arrzster. Yhen it becomas necessary to raplacz a spark arrestsr,
the polarity of the headlight gsneratcr must be properly connscted. I the
polarity is reversed, the spark arrester will be damaged.

10. ZExzsmine 2ll pipes and connections for air leaks.

1l. 8Six Months Pericdic Inspsection and Maintenance

In addition to tho inspection and maintcnance mentioncd under monthly in-
spection, the following shall be dons:.

(a) Clecan and lubricat: Braks ipplication Valva, Cut-off Valv-, Vont
Valv >, and Brake Velve, &3 per Lceomotive Maintconance Instructions
L’4"’E 14

(b) Zxamino and cl:on ball chock and cheke in No. 8 line in brake valve.

12. Class Repairs.

‘In addition to inspcction and maint<nancs under six menths psriodic in-
spsction, tha following shall be dcno:
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(a) Remove all wiring from conduits and réncw any that is found to be
dofective. Inspect particularly for insulation whore the flexibility
has been destroyed by heaating.

Instruction to Engincmen, Covering Deperture Test -

Enginemen, when taking charge of train-stop-cquipped locomotives, shall
proceed as follows:

1. Note that cut-out cock is cut "in" and sealed on locomotives that are
being dispatched in Automatic Train Stop territory. Start generator. Gene-
erator must be kXept running continuously with its throttle wide open when
automatic train stop is cut in.

2. The handle of mein switch to Trein Stop equipment must be in "on" posi-
tion.

. 3. Start air compressor. As the main reservoir pressurs builds up, the
. brakes will automatically apply on locomotive and tender.

“4. ‘Lap brake valve.,

5. Mova acknowledging valvs to chérging position. Aftei' the main resermvoir

prsssure builds up to 75 pounds or over, move the acknowledging valve to the
acknowledging position.

6. Move resot cock %o release position, where it must remain until applica-
tion valve moves to ncmal position, requiring from & to 5 seconds, then re-

store the reset coclk to running position. Move acknowledging valve to rxmningw

position. Release brakes in the usual manner.
7. Mske usual air breke tcsts.

8. Two test inductors ere locatad on the departure tracks of all engine tx.r-
minals and must be used to make the folloving tests:

9, Stop Inductor Test - Acknowledg_cz_,

Proceed over first inductor at a minimum speed of two (2) miles per hour
and not over five (5) miles per hour. Acknowledge within fifteen (15) soconds
bafore the roceiver passes ovar the inductor, to dstermine that the whistle
shunds and that no automatic brake application has takon place. After re-
caiver has passed the inductor' move acinowledging valve to cherging position.

13.



10, Stop Inductor Tast -‘Unackncwledgcd.

(2) Procced over sceond test inducter at a mininum spz 4 of two (2)
miles per hour and not ovar five (5) miles per hour, and with the
acknowladging velve in the cherging positicn, a full sarvicoe automatic
breke epplication sh:uld cceur. '

(b) Bef.re receivsr passcs c¢ver inductor, move brakc velve hondle to
lap position. after automntic brake application has baen C‘mplutad
acknowledge, rnsot und relaase brakes in the usutl menner.

(¢) If the equipment fails to oparate, enginamen must report to pro-
per authority, who will correet the defacts.

11, Rood Failures:

Enginemsn must report removal cof socls, sutomntic trmin stop failures, 2nd
» interruptions on form (N.Y.C. Form SC-l) nt fxrst nva ilable point of communica-
‘ tion. ; . A

,. If tho train.step eqpipmant fails unrouta, tho cnginemnn must report cn
«P.. 62 report, giving location whora failure occurred, and eny othnr informa-
ion that wuuld be hhlpful in;cnrrocting the dafacts, Gat

,-,12. On locomotivcs thet are being dispatchad intﬁ othar than Autometic Train
-~ Stop tarritory, tha mein switeh must be opcnad agnd cut-out coek clossd before
- leaving ths torminnl,

Gcnernl Inf*rmatiJn to Enginomen ,

C1. Lutﬂmatic br<ke apnliccticns will "ccur mhen rccaiver is pessing cver in-
duetors ot signals giving indications nther than "proceed" or "proceed nt

-restricted speed,” unless the acknowledging valve is hold in the acknowledging

- position. ° J/eknowledging velve must not be in "acknowledging position” mors
than fifteen (15) soconds befors passing over inductor and must then ba

: immadintely raturnod to chﬂrging position..

2. When passing over induct-rs st sinnpls displa ying "pr*c 20d" cr "procesd 2t
restricted speed,”™ it is nut necsssary to acknumlcdga.

3. To prevent automatic brake applicrtiuns, enginsman must acknowledgs vhen
passing oyer induct srs as follows: '

(a). When running fhrward with current of troffic at signels displaying
other than "proceed" or "proceed ut rostricted spoed.”
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(v) When making back-np movements against the current of traffic.
(e) When meking forward movements and pushing cars.

(d) In an emergency when double-heading and automatic 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 stopved, move acknowledging valve handle to
acknowledging position and the move reset cock to release position for

about five (5) seconds, then return to running position. Trein brake may
then be releamsed in the usual manner. Ackncwledging valve handls should
be returned to charging position. :

- In caese it becomes necessary to. cut out Automatic Train Stop on account
“of improper operation, broken pipes or other ‘causes, break the seal on the
~cutout cock located on the brake apnlication portion of the breke walve,
"and tur [handle to the down position. : R

. All improper opemtlons and defects in the Automatic Train Stop equip-
ment must be reported on M.P. 62 work report.

H. T. Cover
Chief of Motive Power

1-50-B ‘ 15.
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