.YOLTAGE REGULATOR TYPE 17.LH 2 K 22 (Cat No 'KE 13470)

This panel is illustrated:in Figure 45 and contains field resistors, control resistor,
voltage: adjusting rheostat, stabilizring rheostat - stabilizing resistor, detuping resistor. stabilizing
capacitor, fixed coil  shunt coil. :series coil current. limit ceil. wedge type contact:bar and finger

. coptacts.

v ¥

This relay panel. is used to regulate the generator voltage at.a selected walue, except:as

;effected by excessive current. loading ms when charging an empty: battery. Veoltage setting:is adjmstable
. for proper. cherging by constant potential methoed for either lead or Edison batteries.

:Current. limit settings are automatically. reduced.in value.by. load shunt.relay.” C ™ or =srak-by
operation to match: the capacity of the:A(C. mator.

THE FIXED COIL: is mounted cn the central stationary core which excites the magnetic structure, Sey
Figure 46. The series coil and shunt coil are on. the right, or contact:bar end. The current: limit
coil is on the left :'Both coil sssemblies are held.in the circular-sir gap' by supporting: leaf springs.
‘External adjustable tension springs hold: the cpil assemblies:in cutward position with all- contacts

closed. 'Corrent limit coil acts on comtact mechanism and  supporting: leaf: springs:by rollers: sgainst
iestrap

THE - SHINT COIL:- cirecmit. is through the control rheostat and the contrel resistor. This: shunt ceil. is

.connected: in parallel with fixed zeil See Figure 47 The current:in this circoit is proportional te
' the generator: voltage

THE SERIES CQIL: is connected in series with generator shunt field.and:is wound on same:spool with the
shunt ceil winding:.its polarity is opposite to shunt ceil and iz used tc compensate for the pressure

of the contact fingers resting on the contact:bar as the regulator operates. The force produced: by

this winding opposes the force of shunt coil -Ita current.is high at low speed and low at high speed: and

force produced by this winding veries correzpondinmgly. . Thus it. is sble to compensate for the variable
number of contact fingers that are closed.

THE CURRENT LIMIT COJL: is connected in parallel with. load shunts and receives current proportiocnal to
+load current ‘As: the: U-rstrap is further away from the current:limit rellers at bigh speed, it reguires
more line amperes to change the voltage setting. . that: is. the current:]limi te@§hitha? .'m.‘-‘l.m;i:_u..-lj'

‘determined: by the gredient of the! corrent:limit calibrating spring. The per-cent: changes: from design. to
(design: and occasionadlys the: slope widlibe varied.

The current:limit cutin: and per-cent slope.is essentially.independent of the voltage setting.t4
relight drop in. voltage from noiload to the rutein peint will occur This drop is about 14 per-cem:t . For

i lower curzreat-limit settings required when operating from: stand:by power only one: section of. the: load
rghunt; is connected-

THE (ONTACT. BAR.is wedge sheped - 1/8" thin st front The ends of:bar are. stamped. ~ FRONT ' end ~ BACK!
The travel %o operate:all contacts from closed- to .open.is.3/16/

CONTACTS  Hinge type staticmary contact. fingers mounted:in groups of ten on en insulated finger:block are
‘separated from each other:by a shield See Figure 45 for location on panel.

WIEING: The wire used iz Mg 16 with Flamencl. sshestos. flame-resistant- insulatiom.

OFERATION: :As the generator voltage bailds uwp, the fixed coil and shunt coil energize creating a motor

action or magnetic attractioa %o pall the shunt and series coil: sssembly inward against the pull of the
7oltage calibrating spring

Since the contact bar. is directly coupled to this coil:assembly. the pull to the left opens I
contacts and imgerts resistance in gecerator field . With further.in:.-esse of generator speed and voltage
more contacts are opened and more resistance iz added to the field in order to maintain voltage setting.

JIf the amount of resistan-e vequired falls betwsen a pmir of contscts the conta-t mechapism will wibrate
*berween these contacts to hold average yoltage sesting

-Te add stability the shunt coil is coupled .to the generazor shunt fisld thotugh c:abilizing
resigtor. and stabilizing rheosta: comnected in series  and a capaciicr and detuning resistor are connected
:in series to shunt coil and No 6 zontact. e

The arrangement of resisance is used o compensate for the inductive current set up in the field

circeit mas the contact baz moves breaking the contacts . The resistance of the stabilizing ciremit controls
voltage at & comstan- value for the normml range of generator speed.

48 N.H.
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.There:is also a magnetic plug. in the face of. the shunt and series coil mssembly which serves as a
trimmer to obtain constant voltage at high speed. .:The nsual setting: leaves from ome, to two threads wisible on
the plug.

When: geberator. comes: into: current. regulation, i any: increase; in. generpted: current: abeve: setting. of
:the current: limit: camses: this: cpil: to mowe: inward: and: acts omn: both: the: corrent: limit: spring: and: the . voltage
‘spring: throngh pressure onrthe U: skcap. .. This .opens more: contacts: reduzing: the veltage: setting: in proportion
to excessive current. loading: so: that:.approxisate . constant: K. W loading is maintained.

CHECKING REGULATOR : (YARD TEST):Before: attempting: to make: adjustment of: the. regulator: settings,:adl: cleaning
rand mechamical: repairs mmat:be made: and: contacts set: and: adjested: in: accordance: wikh: instructions: shown .on
contact. details. . See:Figure: 48.  Check: circuits. rheostate ,: resistors.iand: cpils; :check contact. gap,. wipe,
;and, travel. Bee. Figure 47.. Voltage: setting increases. approgimately: two. volts when cover:is removed;
therefore.: check: finali setting with.cower,in place.

iIn: ime: the: silver: alloy. contact material on: the: bar:and: fingers way: transfer: from: the. finger: to
: the: bar .. or/ rice versp.. which will. upset.normal. sequence. .tA: few: light strokes ofia: clean. fine: file: should
. remove projections ¢it:is not.necessary.to remove small. craters,. do.pet. pse sandpaper..emeryicloth. . etec.
With: all of the contacts .open:and: the mechanism: against: stop,: the: break on: the: twor backi contacts: should: be
14887, y. Wath. the mechaptsm:in: the npreally: closed ‘popition.: the wipe oni the [ront. contacts. should: be
17325 rAdjuct support studs on. finger: blocks:to cbtaim

DO NOT SHIN. THE CONTACT. BAR.OR. BEND. FINGERS:. When: it:becomes. pecessary: to.renew: sontact: bar :a complete: new
nssembly of. fingers:and: barywill:besinstalied: old.contacts.to: be.returned: to: ahop: for matching: contact |

. fingers: are; interchangeable ' :Be: sureito.note: the order of: assembly of. the: shield,: fingey : terminal  wa

- lockwasher,: and; screw : Incorrect. assembly. will: thoow, the. finger out of: line.: Fingers: should: have. free
.action. Operate mechanism: by band: and cbserve. that. fingers oa. each: side .of. the: block: contact.the: bar.in
sequenze . Note alao that.each paic of [ingers.contact.the: bar at approximately: the: same: Cime.

tIt:is importent to. remember; that:comtacts of warioms, thicknesses: will upset: the: sequence of.con
tacts: tooching the: bar: therefpore. :all: fingeri contacts -on. any one. regulator: shounld: be. exchanged: in sets. ol
| twenty.

«Check pecformance. with, the: squipment operating: from: standsby power.: Bince: nll. settings: and
‘checkings must:be made.at operating temperatures.iallow, twenty mimntes warm-up period.

i For: rontine check remove: generator. load: by, tripping overload. relay,.connect D:C | voltmeter.tofG
+and F—: termipads .Note. the reading of: the meter: and: nae; the voltage: adjuzting. rheostat: toi correct: set
{by: tngming. knob_: if necessary DONOT TANPER FITH VOLTACE CALIBRATING: SPRINGS. Remove stand:by: cableiand
note: roltege reading: as: the. generatsz: speed: decrenses: . roltage: should no . cxceed: the setiing of  the, vod
‘mdjnsting. rheostat .ori drop more. than; 5 volta; 1Adisat: stabilizing. rheostat: to. correct . Ifi theiadjnsting
of . either of.the. rheostats does-not have sny-effect .on. the meter. readings - majoc:repairaiare. required
rand. regulator: shonld: be. exchanged h

Z¢ - sjooyog dijs| 1sapy peanpoiday

CLRRENT RECULATION: :Chock cleersnce: between:U-ssrapiend. rollezs onicrorent.coil: agsembly,  which shoaidi be
i 001 to (05 with generstor not cperating and.sidl:comtacts normally: cicesd

inztall INC : ammeter. ghunt. and  asmeter; in G4-lead on.relay panel: reset overload reiay.sdd: load.
If necessary. discharge:betiscy befoce-hand. to: bring about. current;regulatisg See Data Chart Page | 56
: for. values

iAdjust. carrent. cpili tenpion. apringa-as. required:. fhis-spring. 1s stiff and a omal! sdjustment will
make. a great change  -do mot.ex.sed ‘srigimal fastory sarked. sezting cot on cajibrating plete see Fig. .45

1A rough check of current regnlatiza.getting can-be made merely:by pushing on. the Usstrap: by
+hand. to raise gemeratcor. load oAt the. -same. imes -watch -the -action of the worrent:limit coil sssembly.

Ordinarily  if carrest aptting:is.coprect om stand-bv operagioca sit will: alsc be correc: for
.road operatiom ‘provided the " C " selay closes through the infeslo-k.:oatacts of the '+AR ' -relay

- 49 NH
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‘SHOP REPAIRS

COIL REPLACEMENT: It is advisable to remove the regulator to a bench. To remove a right
hand - shunt coil,.remove the contact bar from its support and then remove both finger blocks com-
plete. The: finger-blocks may:be allowed: to swing: sideward on the.asbest§S covered: wire. Remove
. the. front: supporting, spring-steel. fingers complete. .Note:that. two. such. fingers:are used:at:this
_peint. rUse a pen knife. to.lift the fingers outjof the slotted.recess.in: the: triangular: finger
E:ae. See Figure 49.

.Remove. the:attaching screws:and- hardware at: the:.inside:ends of. the rear: supporting- fingers
rand: lift: the: fingers out of the:slots:in: the. triangular: finger:base. Use:care not to damage: the
: fingers. BHemove: the U:strap from the:ends of: the spring. rods. Bemove:the: two cap screws which
sattach: the: front:brass plate: to the:back of the pole piece:ring. The.complete: floating: ceil
: together withiits: spring and-the pole piece ring: can:then: be: removed from:the:relay: by: taking out
tthe two cap:screws: which: attach: the ring to:the rectangular:bars. :It:may:be.npecessary:to knock
r the; ring: free. with:a. ravhide. mailet.

“The- floating ceil springe :spring: support :and: the:spring rods. can. then be. removed: from
.the:.coil: and: the pole piece:ring. The.ceil. can: then:be: taken out of- the: ring. Note:that:the,in-
tsalated: connections: are. made through: terminals:and shunts: which: are:soldered. to: the: ends. of: the
icoil windings. These:should. be. unsoldered: and. used: again. on: the. replacement ceil.

:To: remover the: fixed. coil. : the: shunt coili should: first:be: removed: as: described: above. The
imoving: ceil : core: head: should: then: be: removed: by: taking. ont: the two 10-32: fillister: head: screws,
iwhich:attach: the core:head: to the. central. core. .The.core: head: and the: attached:brass plateiwill
i then: come, out-as:a uwait :after . which. the: fixed.coil can: be. removed. iWhen replacing:a: fixed: ceil,
inotetespecially the: location .end: for-end :and radially. .Befer: to:en:assembled:relay for:the
icorrect position. :Noterthat:a:bent out:tab:is. used: for:location purposes. This:fits:into:a
icorresponding: elot:in. one. of the brass plates.

The: current+limit: coiliis: removedin: the: same mamner: as: the moving ceil. iItiis:inot
|necessarys Lo, remove; the: reller. arms. Note: that: the: flexible copperishunts:are:soldered: at:beth
tends: to: insure: continuity. of, the. eircuit,

:After: removal. or: replacement. ofiany coil :the relay wmst be. carefullyi and: completely
tset and: tested. i

‘SETTING :

:1. Veltage calibrating springs. ‘Veltage:emd. See Figure 45. The
voltage calibrating springs.setting:is:a. primary:adjustment:as it
‘determines . the ‘heatingilevel of the . regulates. This setting:is
properly.made at the factery. :In.the case.of replacements
snecessitating :remeoval of . these :springs.this . setting.must -be carefully
:resestablisbed. Any change.in this.setting:will require complete:re-
rtesting.of the.regulator. | ;
= i

2. Current:limit eutsin . peimt:is changed .by:increasing or decreasing.the
‘eurrent:kimit:coil -sprimg: tension. :In.no case-should this:'setting’be
iinereased:above values.

:3. ‘Voeltage Adjustment Rheestats This.rheostat . is;provided forithe
purpese.of setting:the veltage.atia value:above:  or below .the:nominal
ias serviee dictates . or:for changing:frém:lead:to Edisen battenies.
‘Adjustment should:be made -at high:speediwith an accurately ealibrated
.meter :heing eareful . that:the regulator:is not.in current:limit,
(Overload:relay: trippedi.

‘4. -Stabilizing-Bheostat: ‘This:rheestat:is provided:to:secure flat
‘veltage curve of . the regulator:and-should -be-adjusted:to give:the
‘desired-yoliage:.st:low:-speed. -See-Figure 45. :For adjustment at near
:toprspeed +see the paragraph on Magnetic-Adjusting Flug. under
“ Operation’.
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'TE+S'T-I'N &::With:a: completely assembled voltage contrel relay, the' following test:should: be

.1+ 1Check eircuits, resistors and coils per connection diagram. Check soldered connections.

2 .

.3

Ay

S

6.
Ts

8.

10.

11.

12.

13.
14.

~within X-
" justing plug if required at high speed.

Set contact gap, wipe, and travel, per Figure 48. “All contacts must be checked for
proper sequences. It is absolutely: essential that each pair of contacts open before

;ieither contact of the next pair opens.

Mske the following mechanical checks:
a. ‘Contact-finger friction and binding. Check for freedom of motion of each finger.

:bs Buckling in moving coil support springs.

¢« All wiring should be clear of moving parts, adequately supported, and must be tied
‘at frequent intervals.

d. Check the cover fit for clearance fram electrically live parts.

‘es Check for absence of frictiom of contact bar shunt with both mechanism and cover.

ifs Be sure coils are centered in end rings (approximately 1/16 gap all around between

ring and stee] moving coil end disc ).

Adjust current limit U-strap to clear the current:limit ceil rellers between.,00l and

.+005 inch with'all moving:elements:in the de-energized positien.

Mount the relay in'same position as on car. The papel must be plumb and level. :Connect

"‘up a circuit in accordance with Figure 50. Hse a G.M.G.-150 type generator: for which the

relay was designed with: line’ ter - line voltmeter, field ammeter, and ammeter in float

‘shunt. winding. .!.dJ'I.IEt field circuit resistance to equal generator hot field chms.

Set voltage adjustment rheostat to high end of the renge.

Operate at near top speed (next to last pair of contracts operating) and adjust veltage
calibrating springs to regulate at voltage as given in item 5 on Data sheet. To obtain
correct voltage setting with amperes as given:in item § on Data sheet, flowing in
‘floating shunt ceil .it:is important that this current not:be exceeded, If current:in
‘floating shunt coil is too high when adjusting regulator voltage calibrating springs,
adjust slider (tap) on contrel resistor-in series with floating shunt coil. When ad-
justing veoltage calibrating springs, maintain equal spring length. After making this
'spring’setting at top speed ::l; not change. Make all suobsequent voltage adjustments, if
necessary with voltage adjusting rhecstat.

Be-adjust adjusting rheestat to give proper charging veltage while still operating at high
‘speeds Bun for heating up period of 15 to 20 minutes at this voltage.

HEvcher:.k setting made in Paragraph 7 and be sure moving shunt Ilndl.n,g current:is within
]..ﬂ per cent of: nwmhn’lu. . -

[lpern +tm:r~znt1re speed rlngt rising and falling speed, and check that veltage:is
3 per cent of nominal. Further adjustment may be made with the magnetic ad-

Operate at nominal velts and high speed. "Set current limit cut in by adjusting current
limit spring. This check may best be made with the individual panel but may be made
‘by merely passing the appropriate current through the current:limit ceil,

Make final check with cover in place and all-adjustments.locked. Voltage may be one to two
volts lowe: with cover in place. ‘Any final adjustment of voltage should be made by
means of the voltage adjusting rheostat, DO NOT TAMPER WITH CALIBRATING SPRINGS,
when they have once been adjusted for proper shunt coil current as increase will caunse
relay to overheat. Be sure all voltage adjustments are made while relay is not in
current : limit.
Make test from cover to ground using megpger.
- rdn'?ph?d to car regulator mmst be re-adjusted as outlined:in ~ Checking Regulator

(1 tIv

55 - N.H.
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CHECKING REGULATOR (ROAD TEST):

L.

2,

12.
13.

14.
15.

16.
17.

18.

Axle driven - Voltage Check.
After warm-up period, check nominal veltage setting held under no load conditions with

:line contactor G open with rising and falling geperator speed. Adjust compounding by

means of stabilizing rheostat, turning counter-clockwise to raise veoltage at:low speed.

-Adjust high speed voltage by means off voltage adjusting rheostat, turning counter-clock-

wise to increase voltage.
Axle driven - Current Limit Check.

To obtain current limit action allow. line contactor G to close and obtain:load. Note
that:load shunt relay C is closed for road operation. The current at which current

‘1imit is obtained will wvary cmndemhlg with generator speed. Refer to characteristic
;eurve for road operation. Figure 51.
'is advisable to make checks at as high a generator speed as possible. Make necessary

ince the current:limit cut-in point varies, ‘it

adjustment.by means of current limit spring. This spring is quite stiff and a small
adjustment will make a large change.

DATA SHEET
Voltage-control Relay Type 17LH2K22
Railway Hotot-g-n:::]:ur Set Type GMG 150 A4.
Test Value
Shunt-field resistance hot,...co0u.u- sas.pssss resssesssassassn F.87 ohms
Shﬁ;:t;fi;lé resistance cold {25 C).....ccuiuvnnvnarnanannsassa-: 8.29 ohms
‘Hegulator field-curreat I'IDE'E-- sesenauaaaan cessiesasanel - T.3+0.452 emps.

Nominal voltage setting of regulator........civcs vuseasT5 *3 per cent

Maximum voltage setting of regulator..... ....c.c00.-. ..88 F*3 per cent
Float shunt coil amperes (at a speed corresponding +

to 0.8 field amperes) High speed ...... svssssss sessssl, B Z10 par ceat
Voltage range adjustment with control rheostat....... ..... 7B-T4 volts,
Current-limit field amperes......... - ccoennsedicociracanssnsse O.8amps .

BENCH TEST - NO PANEL

Current-limit, cut-in coil amperes with field amperes in

item B....- cepa.ace ciissene, 80 amperes IE per cent
Voltage uducum under current 11-“ ”

at 55.2 amperes with coil samperes... .. ...-u.20...... 63.7 VEZ per cent
Curreht-limit circoit resisStEDCe. ..., .. rhan secsnsssl. 00658 ohms

BENCH TEST AXIE DRIVEN - WITH PANEL

Current-limit cut-in load amperes at 3780 rpm . ... 330 amps. ;5 per cent
Volta reduction under curremt limit at 465 amperes

with f:ld amperes at ITBO rpm. c.e.cuavsaiaparacanaas B3.TV *g per cent
Current-limit cut-in load amperes at 690 rpm... 286 amps. -iﬂ per cent

Voltage reduction under current limit at 372 amps..cc..00. s per cent
with load amperes at 690 rpm... ... ... cieiwssse B3.T VX2 par.cent

STAND-BY A C DRIVE - WITH PANEL
Current-limit cut-in, 1750 rpm motor driven........ 198 amps *q per cent
VYoltage reduction under current limit at 253 amps. .....c0uce *q per cent
No load operating voltage for battery charging. -.::::vcuciana-. .. Tovelts,

This regulator alse has a rectifier 6 RS 5 C 63 connected between the field and coils for
additional stability

- 55 - N.H.
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GENERATOR ‘CONTROL PANEL

Thiz panel is illustrated in Fi

gure 52 and ;
tactor G, overload relay OLR, auxiliary o acess TIvEES oo

relay AR - rrent rels S
lay C and field fuse. ay A two'section load shunt SA g ‘!r . V. —

The controls are arranged for dual W‘;“t- § ;
ion .

while the car is in motion ‘and from the built-in motor uh:m s

phase stand-by power.

‘The armature reversing switch RS makes correct armature connec
. Teverse :I:I,I'E::.t..].m during mll.:.inl generator rotation following automaric
generator builds up its terminal voltage as a self excited machine,

When the generated \rn?lt.ag&s}ightly exceeds  that of the batter
relay AC operates ' and closes line contactor G This connects the generat
load circuits.

With further increase in speed the generator takes over whatever:load was connected ™

int em, gene z
-assumed by voltage control relay 17-IH 2 K 22, Constant voltage E: he 1d thﬁeuag;ggrt;tmm?

the system and begins to return power to the battery. From this
generator: speed range, except as follows

Shonld the generator loed tend to.exceed the "CURRENT

relay voltage setting.is auLamatically. reduced in propaortion to the excess current loeding so that
:appraximately constant K W loading is maintaineds The ""CURBRENT LIMIT" rises as the car

tions for L
clotch en

axle sutomatic elyreh Pl

N connected wo 220 velt,

Y. the reverse currest
or to the bllur'\r snd

LIMIT" valve, the

‘speed increases, taking advantage of the increase in generator rating at the higher generator

‘i1speeds., As'a further.illustration of the current limit characteristic -

Load shunt. relay C'is picked up during axle driven operation. placing the two sectioms

see curve, Figure 51,

.ui} the load shunt (5S4 and S8) in parallel giving the axle driven current limit range.

When the generator speed decreases below the valtage control relay range the resulving
decrease in generated voltage causes reverse current to flow between the battery and geperator.

EC' telay drops oot  opening- line contactor G.

"STAND-BY P{] WER -4 C MOTOR DRTVE: With 220 wolt 60 cycle, 3 phase A.C. power
plugged in. A.C. line contact A closes starting motor 'and bringing the set up to normal speed

within a few seconds.

As in road service the reversing switch KRS operates to make the correct armature

connection for direction of rotation.

An interlock on auxiliary relay 4R prevents operation of relay C, leaving only load shunt

'selection S4 in circuit which gives a reduced "CURBENT L IMI T" for motor driven

operation, as shoen by Curve. Figure 51.

When the generated veoltage slightly exceeds battery voltage. relay AC closes but line
contactor' G is prevented from clesing until line relay IR operates. The time interval:is approxi-
‘mately three seconds allowing the motor generator to ceme up to its normal operating speed without
:load. Operation of LR then closes contactor G and operation continues as in road service. except

‘that relay 17 1H 2 K 22 limits the generator loading to the capacity of

. There are limitations which prevent the reverse cugrent relay

the A.C. motor.
from being made

-sensitivéenough to buck-out on the motoring light current of the motor gemerator set. 3ance

:this condition prevails when the set is unplugged from stand-by power auxiliary relay'd R.is

provided to held contactor G open until the generator waoltage has been reduced to such a low
value that motoring cannot occure On axle drive AR is not emergized. thus allowing the
circuits to function normally and the reverse current relay bucks out at its proper setting
because: the antomatic clutch. dees not- disengage until the set is below metoring speed.

REVERSE CURRENT RELAY RC:. controls operation of: line contactor G. This
relay is an E-shaped magnetic structure having three cores on common base. Top core
carries shunt or potential coil R C P, and bottom carries differencial coil R C D.

The function of:the reverss current relay is to prevent the generator- from being

connected to' the battery unless the generated voltage:is above battery.
details,

Figure 53 shows the

60 cymie, y
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‘OPERATION

1 For generator woltages less: then: battery woltages, magnetic. flwx in the armature from coils
tRCD and-B C P is additive, holding armature. in open contact position.

When gemerator; voltage equals battery woltage, flux from-coil:R C Dbecomes zerc and reverses
-with farther:increase. 'At a voltage above: rhtur:r voltage, flux. in armature:shifts, pulling armature into
‘glosed contact positiom. The differential iz a maximum at minimum battery voltage. With'G closed, generator
léad- current- in'coil B C'S creates:a flux which holds the armsture-in closed position.

- For mﬂ".ﬂ'{:“rﬂnt from battery to generator, flux from B C' S5 is differential to flux from
‘R-C P dropping out the armature.

:For flux directions in coil see Figure 54.

CHBCKING REVERSE CURRENT RELAY: (YARP): ‘With the generator operating from stand-by power, redure. gemerator
voltage to mimimun- by manual operation of the voltage regulator. Grademlly release pressure.to:bring up
-voltage slowly.

ACE [P’S «See Figare 53. The relay shonld be set by changing the adjustment: of the armature. adjusting
 spring: to close when generator voeltage exceeds battery voltage by the number. of welts as shown on' Data! Sheet .
.With higher battery potential this differemtial will be less, but should never: be less than:1 wolt:above’
~battery.

DROP- OUT = Sce Figare 53. The ad justment on the stop screw should then:be: checked: to be sure thatidit-is
flosh with the back face of the armature. It is not neceasary to check the reverse current as this:ad-
- justment will antomatically set it.

CHECKING RELAYS (SPOP):iAfter relays have been repaired, the following major tests:should be made: in order
‘torsave  time on the final adjustments on car with motor gemerator,. regnlator: and relay with which.it sast
« OPETALE:

1. +Apply current to B CD coil in negative direction. (See Data Sheet). Compect. positive
‘to right hand terminal Ne.. ] marked Generator.

-2. 1Apply: current to: B C P coil in positive direction. (See Dmta Sheet). Connect. positive to
right-hand terminal:No. 1 K warked * T .

.3, Decrease B C D current to gero and reverse. 'Armature showld close as B C D current is in-
-creased to that shown on' Data Sheet-in positive directiom. -Adjpst arsature adjestment spring to cbtaim,

:Bat the screw flosh with the backface of. armature.

Z& - sjooyag dijs| 1say\ paonpoiday

MNOTE: Coils R C P and R C D are dismounted from the froat after removal of armature. Ceil B €5 is de-
mounted by removal of relay from panel for access to middle core attaching bolt.

*A final adjustment must be made on car; repeat (yard test) after installatiom.

‘LINE CONTACTOR'G: ' connects motor: gensrator: to: battery.. - It also carries two normally: closed: and two nor-
mally open-interlocks. ' (See Figure 55}.

. The: function of the. line coatsctor is under control. of the reverse current: relay. Coatacter: should
p;.r:k up with 8.252 amperes, or approximately 40 volts at 77° F.:Adjust- armature: spring temsion by turun;
the adjosting screw to obtain.

The contact pressure is not adjostable; it is maintained by the wipe. tension spring at 10 to 13
pounds .

*To check pressure, place a thin piece of paper between contacts, form a wire loop and attach te
- the end of the shmn: next to movable contact: tip, or under the head of the screw;: in: which case allow 20% less
pressure than specified. 'Attach spring scale and pull perpeniicalarly until paper:can be removed easily. If
less than ten pounds pull is required, exchange wiping spring; (See Figure 56). : When seking this' check,
:ber sure’ contacts- are. fully c¢losed and overload. relay has been tripped. .

The gap:between the contact tips when new shomld be 13432" - 16/32". These contacts should be
renewed when burned ooe half through or when' clearance between contacts exceed:3/4". 'The gap with old tips
may be greater than shown:'by the amount of wear on: the: tips; this is cansed by worn tip lever or bent
‘armAture sLop.
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Steel pole nisce

. Stationary
Contact tip

Moving contact tip

Operating coil

Flexible shunt

Wips spring
(Non-adjustable)
Armature spring
{adjustment )
Adjusting screw P A Vi
Figure 55 LINE CONTACTOR G,
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Thin paper wider than tips

Wire stirrup must
clear arc chute
support spring

Pull perpendicular to
line of contact until
paper can be easily moved

“Armature fully
closed as shown

G-E TRANSPORTATION MAGNETIC CONTACTOR. TYPE ITCM. SHOWING METHOD
OF MEASURING FINAL CONTACT TIP PRESSURE.
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i
Renew ashestos side plates on: arc chute when burned one half through, uwsing old spacers
‘and. new' tubular rivets.

The funetion of the two circuit interlocks are

The: left-hand ontside: interlock, normally open,. controls: low voltage relay on compressor
imotor panel. i

‘The: left+hand. inside: interlock, normally open,. controls generator pilot. light.

The. right-hand. outside: interlock, normally. closed, bridges ocat: larger portion of: the. re-
t sistance; in’ the: shunt, coil of the. reverse. current: relay until. line. contactor: closes.

The: right+hend. inside. contacts,  normally. closed, operate.in: the: compressor: motor: fiedd
i eircuit: as: heretofore.

Inurlnch'm:nd_;u:ted by: threaded: studs: on. the: stationary.contacts: and: by: use: of
iwashers. under: the: right~hand. Usshaped. a-t.It.;.mry ibrﬂ:'.lsel:. .Break 7/16". - 1/2" wear: allowance: 3/32"

¢ = 1/64"".: See Figure. 57,

.LINE-RELAY -LR: connected. in: series:with: the M-3. lead: from the A.C. starter.switch:and

i the A.Ce. motor. The initial: flow. of current: to: the motor. is: heavy. Since. this: relay.is:in series
.with one of the motor: leads,- the: £low: through: the. coil. is. alao heavy, creating: a strong megnetic

: fiald which: J1fts: the relay. contact plunger,. opening.its contacts. As the: motor. comes. up: to
speed, ' the. current: flow through the. coil deereases: and, the: relay drops. out, completing eircuitito
veoil of G. contactor. '

OVERLOAD RELAY OL R: contact. opens. circuit’ to. line G contactor. coil.in the:event. the
motor. generator: becomes: overl paded.. (See Figure: 58). The.coil of O L K is connected: in: series;with
generators A mapual. reset: mechanical: lateh holds contact open: once. it has, been: tripped: and: wast

. be reset: by . hfung the: latchs This relay is factory set at 650 amperes and this setting: should

be maintained ¥ 5 %.

AUXILIARY RELAY AR: The circuit to the.coil of the auxiliary: relay. is through
ranterlock on: A.C. starter switch and operates only when 220 volt A.C. starter. switchiis closed.
:Its. normally. closed. contacts open circuits: to C relay coils It ds kept energized. by its owm
contacts: afteri the A.C.. starter switch has dropped. oot to maintain:a circuit. until after: the. reve
current. relay has operated.

LOAD SHUNT SA AND S B: Connected:in positive, generator: line. . They. create. voltage
:drop proportional to: load. current: to. operate current: limit. of: the. generator. regulator panel.

i twoi geetion: load: gshunt; is: for. dual; setting. of geperator: loading. The:small:section:at: the. bottom
permanently. in circuit,: limits. generator output: when operating on stand-by. - The. large section: at
t topiis connected. in parallel by closure of C relay when operating on. car:axle drive.

GE - S100YdG diis] 1sapy) paonpoiday

{LO-AD SHUNT RELAY C: Operates from generated voltage: and connects both portions: of
. loads shunt. in paradlel- for road operatiom. It is held out by interlocks. on: auxiliary relay when
operating. on: stand+by: to prevent overloading of the alternating current motor. RBRelay should pick
iup with 0,112 spring’ tension- to obtain 40 volts.

The. contact, pressure should be: two to: three pounds. Renew wiping spring: tor maintain
. pressure. i Contact: break: approximately. 3/8! . contect: wear-allowance 1/8". Load shunt and C relay
+as: shown. in- Figure 59,

FIELD FUSE: See fuse chart Page 166 is used. in negative field circuit; it also protects
-coils of regulator. G relay. R C P relay. A B and C relay. Do not flash this: fuse as a reversed

field may result.

ALTERNATING CURRENT STARTER SWITCH: is a clapper open type, 25 H.P.
¢220 volt,. 3 phase 60 cycle switch.with an A.C.. operating coil and connects alternating current

r stand -by power: to the motor. Nermally closed : right-hand. interlocks open: to prevent: energizing C
‘relay.. Normally closed  left-hand interlocks open to prevent. line contactor G from closing until
-alternating current motor: has. come up to full: speed. There is a normally open interlock which
-holds. starter. switch closed: after being energized by the start-stop button. Thermal overload
tErips: starter: switchi when. alternating current is excessive. These heaters: are. rated 97 amperes
‘at 104° Fahrenheit. Eheckim see’ that overloads can trip after installing: heaters.
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Series coil

Adjusting screws
and nuts.

Interlock

NOTE:
When using the adjusting
gorews as trimmers, some
elearance should always
be maintained between
armature and frame.

G.E. OVERLCAD RELAY

Figure 5B
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Load Shunt ' i
SA - |

Operating Coil

Stationary Contoct

o [ | Moving
*=% Contoct
(bridging
type)

_ Wipe Spring
{nonadjustable)

Lead Shunt and Lead Shunt Relay 0

Figure 59
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The: mechanical: adjustments should: be: made: loose: so: that: the, switchiwill drop: to. open
positien: when derenergized.

- The contact faces: should; be, dressed: with: a fine: file.if beads: form. on: the: surface. :To
. determine: the, condition. of: the: contacts,- block: the. contagtor: closed,. appl ying: force: to: the magnet
: laminations: and: nots to: the supporting: brackgt .. and. messure. the. gap between: the. movable: tip:i and
t tip: support. . When: this gap is 1/16" or. less,: the: tips should be: renewed.

RENEW:-STATIONARY TIPS: BRemove the arc: chutes: by: sliding: themi upward, of fi the- pro-
i jectdon. ofi ther stationarys tip: arcing: horn. : Remowe: thes screws: and: the. movable: tipi are. horns. -Next

¢ loosen: armature: stop- screw: sufficiently: to:allow the : ermature: to. open: beyond: the: armature: stop. The
i elotted: stetionary: tips may. now: be. removed. by: loosening. screws. and. drawing: them forward. .Jt.is:not
i Negessary: to: remove screws: completely.

\R.EN.E.-W MO VABLE TIPS: Insert a screw driver in:the top of the:spring: and: slide: the

1 spring: upward, out of.its holder. The:screw: holding. the: tip to. the: shunt, is: then: exposed: for: re-
imovals  To: replace: the: spring,  slide: the movable: tip: forward: and. place. the: end. of: the: spring ower
rthe; gerew. Then: slide both:spring:and tip backwardiinto place. - After. m-—n.s:mhlmg the: arcing
-horns, - the gapibetween: the end of the:horn. and. the statienary. tip should be 1/27 plus. or: minuns l.ﬂ"32

RENEW INTERLOCK T1 P S: The entire.interlock: should. be. remowed: from: the. contacter
: base: for: replacement of: the interlock: tips. .Removing. interlock screws permits. complete. dis-assembly
. of the. interlock: undt.

iRE- ASSEMBLE NORMALLY GPEH INTERLOCEK: A=semble ' the parts on:the
operating: rod, Place. the. entire:assembly on: the. moulded: base: with: the: longer portion of: the. operat-
i ing: rod: t‘.ulrnrd the. contactor, . and. replace. interlock: screws. .Check. to: see: that. the operating: rod

moves withont, binding.

RE--ASSEMBLE NORMALLY CLOSED INTERL.OCEK: Assemble: the parts. on:the
operating: rod. .Complete: re-pssemhly. in. the: manner. described: for: the: normally. open: interlock.

..im' (.15 E: .To reduce. noise of. the: starter: switch smoothi and. clean. contaeting: surfaces. of: laminated
iarmature: and core.

:TESTING OVEBRLOAD RELAY

1. Bemove. the generator plus lead from: the.control panel:and. insert.a shunt; for use with a milli-
. volt meter,: the: ratings of. which will depend upon: the overload. relay setting. - See Fig..59 A
¢ for. connee tion: diagram.

.2 .Bemowe: the: field fuse: for. sefety purposes.
;3. Hemove the positive field wire from the S plos terminal en the relay.

:4s Complete the gehérptor:armature circuit:by removing. B4:and B- cablez from the: battery: and
. connecting: together  to short circmit. penerator. armature. _

5. Separately excite:the:field by means. of voltage. (3-8V). obtained. from flashlight. batteries, cell
¢ from. car battery.:etc. connected:to: the: shunt: field through: an’ adjustable: series.resistor. (240
ohms/a). The excitation: reqn:re.d will-be. wery: lowiand:will. be, dependent. upen. the: type of
{equipment: to: which method. is: applied. The. polarity.connection of:the: field excitation voltage
iwidl: depend. on: the. generator. residual. «Since: this residuoal may, be: sufficient: to: canse: the
. generator: toibuild up past. relayi trip: current, it would. have: o be bucked down: by changing
.either: the: field voltage. connection. to. oppose residual. or, direction. of: rotation. of. generator.
- The. residual may: be. checked: by; starting: motor: generator. set: with. generator- field. open: and
‘noting millivoltmeter: reaeding (G c.lnaeg}

6. :Connects tor stend:-by- power: and, start. A.C.: motors

7+ 1After  mptor-generator: get is running close the generator: contact. {C}-'hy. pashing. in. the: armature
iwith: ar strong stick.

B. . By means: of: the. variable resistante. (all-in: at: starting). in' the: shunt - field. circuit,: slowly
‘increase: (by: taking resistance out, of- field): the generator:armature. current until: the overload
¢ reiny tripe.  Becord reading:at time of tripping.

.0, . Intrease: relay: setting: by: increasing the calibrating spring: tension: and: repeat 8 until- the: relay
i tripsi at: the, deeired. current, .

r Tla= ' N.H.
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