Westinghouse I.L. 41-759.2B
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPE ARS RELAY

CAUTION: Before putting protection relays into
service, remove all blocking which may have been
inserted for the purpose of securing the parts during
shipment. Make sure that all moving parts operate
freely and can close properly. Operate the relay to
check the settings and electrical connections.

ARS APPLICATION

The ARS relay is a high speed auxiliary that has a 20 volt
low energy level input and a multiple contact output. It
may be used as a tripping auxiliary for relays such as the
SP and SDG-1 or as an oscillograph interface.

The driving device must be capable of providing an
input to the ARS of 6 milliamperes at a level of
15 to 20 volts.

CONSTRUCTION & OPERATION

The type ARS relay is composed of 1 orf2 AR,units
with series resistors, a printed circuit module, and
indicating contactor switches (ICS){ when, Tequired,
mounted in a FT-11 or FT-22 ¢ase, ‘depending upon
style.

AR Unit_

The relay consists of four statiGnary contact screws,
four leaf spring moving_contaefs, a moving armature
and card assembly, whigh @perates the moving con-
tacts; a U shaped, laniinated core, a coil, a frame,
a molded ingulationgblock and a series resistor.

The armaturepand card assembly slip over a hinge
pin which is inserted in the laminations. The moving
and stationary contacts are mounted on the molded
insulation block. The molded block and coil and
lamidation assembly are mounted to the frame. All
contacts are fine silver.

Whenebhe coil and resistor are energized, the arma-
ture is attracted to the laminations. The card moves
with the armature thereby operating the moving

contacts. The tension of themawing contacts is the
resetting force.

High speed operationgis ‘Qbtained by the low inertia
of the moving pamts, a sensitive electromagnet, and
the proper L/Rgatio‘@fsfthe operating circuit.

Printed Circuit'Module

The 4 printed’ e¢ifcuit module contains the proper
number®of Wtransistors, protective zener diodes,
capaciters;presistors, and diodes for the buffered
amplifier ) circuitry controlling each AR unit. With
the “rated supply voltage to the relay, the proper
signald, voltage applied to an input terminal will
cause the related AR unit to pick up. The AR unit
will then energize the ICS (if used), which will seal
around the AR unit contacts.

The removal of the input voltage will cause the AR
unit to drop out.

Indicating Contactor Switch Unit (ICS)

The dc indicating contactor switch is a small clapper type
device. A magnetic armature, to which leaf-spring
mounted contacts are attached is attracted to the
magnetic core upon energization of the switch. When the
switch closes, the moving contacts bridge two stationary
contacts, completing the trip circuit. Also during this
operation two fingers on the armature deflect a spring
located on the front of the switch, which allows the opera-
tion indicator to drop.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls
the pickup value of the switch.

CHARACTERISTICS

€© All ARS relays are capable of being energized con-

tinuously. The energy requirements are listed in Table L.
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TYPE ARS RELAY

AR Unit

All AR units are capable of being energized con-
tinuously. All high speed relays will pick up at 80%
of rated voltage or less; and drop out at 10% of
rated voltage or higher.

Typical operating times and effective contact
bounce are outlined in the tables II and IV.

Each relay contact is rated 3 amps continuous and
30 amps long enough to trip a breaker.

Indicating Contactor Switch (ICS)

The AR contacts will safely close 30 amperes at
250 volts dcand the seal-in contacts of the indicat-
ing contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located
in front of the tap block to the desired setting by
means of a screw connection.

ICS Circuit Constants

0.2 ampere tap — 6.5 ohms dc resistance

2.0 ampere tap — 0.15 ohms dc resistance

ARS Operate and Reset Time

The operate and reset times for the ARS relay ‘ate
shown in Tables II and III. The ARS gperating time
is the combined time of the circuit delay4timen¢Eable
III) plus the AR unit time (Table IL) accerding to
the particular contact arrangement‘ased.

SETTINGS

Indicating Contactor Switch (JES)

The only setting reqdired “en the ICS unit is the
s€lection of the 0.240r 2.0%ampere tap setting. This
is made by conneétingdthe lead located in front of
the tap block to the' desired setting by means of
the connecting screw.

INSTALLATION

The relaysWshould be mounted on switchboard
panels or their equivalent in a location free from
dirt, m@isture, excessive vibration, and heat. Mount
the relay vertically by means of the four mounting
holes“en)the flange for semi-flush mounting or by
meansy of the rear mounting stud or studs for pro-

2

jection mounting. Either a mounting stud or the
mounting screws may be utilized for groundingthe
relay. The electrical connections may bef made
directly to the terminals by means of screwspyfor
steel panel mounting or to the terminal studs
furnished with the relay for thick panel mounting.
The terminal studs may be easily removed “or in-
serted by locking two nuts on the stud and then
turning the proper nut with a wrencha

For detailed information on the “ET-11 or FT-22
case, refer to I.L. 41-076.

o TABLE, |

INPUT ENERGY REQUIREMENTS
PER INPUT

INRUT
INPUR VJrcE INPII}A'I[})éIIEA;liAENT
E
(de VoltshI REANG REQUIREMENT
(dc volts)
20 15 to 20 6 milliamperes

DRAIN.PER AR UNIT

d¢volts Non-Operate Operate
48 0 83 milliamperes
125 0 210 milliamperes
TABLE Il
AR UNIT OPERATE AND RESET TIMES
Rated Operate Time Reset Time
Operating (Milliseconds) (Milliseconds)
Energy [NO Contact|NC Contact| NC Contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
TABLE Il
MAXIMUM CIRCUIT DELAY TIME
DELAY
INPUT VOLTAGE TIME IN
(dc Volts) APPLIED MICROSECONDS
20 15 volts 90
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TABLE 1V

AR UNIT CONTACT BOUNCE

Effective Bounce Time

CONTACT In Milliseconds
LOADING
Normally | Normally
Open Closed
Dry Circuit 2 6-8

10 Watt (one AR relay)

b. Normally closed contact gap should}) be
.013 minimum.

2. Contact pressure

a. On four normally open contact relays, the
normally open contacts shouldghave approxi-
minately 4 grams pressure on the card in the
de-energized position,g@nd 15 to 30 grams
contact pressureWin the #nergized position.

b. On two normally, opén and two normally
closed relaysi) the n6rmally closed contacts
should havelappreximately 15 grams contact
pressureqin thehde-energized position. Each
normaldy, open’ contact spring should have
approximately 8 grams pressure against the
card.

3. {Armature gap

The agmature gap should be 0.0009 inches measured
at,the narrowest part of the armature gap.

4. Contact operate time

Per Table II

Indicating Contactor Switch (ICS)

Breaker Trip Coil 0.2 —
TABLE V
CONTACT INTERRUPTING CAPABILITY
(AMPERES)
RESISTIVE INDUCTIVE
LOAD LOAD
DC VOLTAGE WILL WILL
INTERRUPT | INTERRURT
250 0.2 0.1
125 0.5 0.25
48 1.5 1.0

ADJUSTMENTS & MAINTRENANCE

The proper adjustments t@yinsSure correct operation
of this relay have beén madde at the factory and
should not require readjustment after receipt by
the customer. If thé adjustments have been changed
or the relay taken apart for repairs, the instructions
below should'be followed.

ACCEPTANCE CHECK
AR Unit_
The following check is recommended to insure that

the€AR unit 1s in proper working order.

15, "Centact gaps

Fe) a Normally open contacts should have a gap
0.018 to 0.023 inch,

Close the main relay contacts and pass sufficient
d¢ current through the trip circuit to close the
contacts of the ICS. This value of current should
be not greater than the particular ICS tap setting
used. The operation indicator target should drop
freely.

Printed Circuit Module

The following check is recommended to insure that
the circuitry on the printed circuit module is func-
tioning properly.

1. Apply rated voltage to the proper supply ter-
minals, marked positive and negative on internal
schematics.

2. Apply rated voltage to each input, one at a
time, and its respective AR unit should operate
(pick up). Remove the input and the AR unit
should drop out. The ARS relay should operate
within the times shown in Tables II and III. The
ARS operating time is the combined time of the
circuit delay time (Table III) plus the AR unit
time (Table II) according to the particular con-
tact arrangement used.
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CALIBRATION

Use the following procedure for calibrating the relay
if the relay has been taken apart for repairs or the
adjustments disturbed. This procedure should not
be used until it is apparent that the relay is not
in proper working order. ((See ‘‘Acceptance Check’’)

Tripping Relay (AR Unit)

If the type AR tripping relay unit adjustments are
disturbed or are in error, or it becomes necessary
to replace some part, use the following adjustment
procedure.

a. Adjust the set screw at the rear of the top of
the frame to obtain a 0.009-inch gap at the rear
end of the armature air gap.

b. Adjust each contact spring to obtain 4 grams
pressure at the very end of the spring. This
pressure should be sufficient to move the spring
away from the edge of the slot of the card. On
the two normally open two normally closed
contact relay, adjust each normally open contact
spring for 8 grams to just move the contact
away'from the card. Adjust the normally closed

away from the card.

contact for 15 grams spring pressure, to jus
move contact spring away from the card. T
adjust the stationary contact screw to .ju

c. Adjust each stationary contact screw to t\

a contact gap of 0.020 to 0.022 inches

normally open contacts. Energize the frelay,
the normally contacts should Have td 30

Q
o
¥

L 4

grams contact follow. The normally closed,
any, should have a contact gap of .015 inc

When calibrated as outlined above, the relay s
meet the characteristics of Table II and IV.

Indicating Contactor Switch (ICS) *

Close the main relay contacts am@sufﬁcient
d-c current through the trip c it close the
contacts of the ICS. This v o) rrent should

be not greater than the par
being used. The operatiodyin
drop freely.

S tap setting
or target should

The contact gap shou
between the bridgi
justable station

be approximately .047"’
oving contact and the ad-
ntacts. The bridging moving

contact sheul both stationary contacts
simultaneou
Printe odule

RENEWAL PARTS

Repair work can be done most satisfactorily at the
factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.

T
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©
v DESCRIPTION faierd INTERNAL CIRCUIT BOARD |  CRSUIT BOARD
NUMBER cs | AR SCHEMATIC STYLE NUMBER e R
FT-11 CASE (Fig. 27)
T18B820A09 [48 Vdc; 2M contacts; 2 1 | 719B963 (Fig. 1) 204C674G01 | 880A436(Fig. 5)
T18B820A10 |125 Vdc; 2M contacts 2 1 |719B963 (Fig. 1) 204C674G02 | 880A435 (Fig.6)
T18B820A11 ]250 Vdc; 2M contacts 2 1 [ 719B944 (Fig. 2) 204€818G01 [830A433 (Fig.7)
T18B820A12 |48 Vdc; 2M contacts 1 1 [719B945 (Fig. 3) 204C674G01 { 880A436 (Fig. 5)
T18B820A13 [125 Vdc; 2M contacts 1 1 | 719B945 (Fig. 3) 204€674G02 | 880A435 (Fig. 6)
T18B820A14 )250 Vdc; 2M contacts 1 1 {719B946 (Fig.5) 204C818G01 | 880A433 (Fig. 7)
FT-22 CASE (Fig. 28)

T17B770A10 |48 Vdc; 2M-2B contacts 0 1 | 719B951 (Eiga8) 204C761G02 | 880A962 (Fig. 13)
717B770A11 [125 Vdc; 2M-2B contacts; 0 1 | 719B951 (Rig: 8) 204C761GO01 | 880A434 (Fig. 14)
T17TB770A12 }48 Vdc; 4M contacts; 0 10, T19B952 (Fig. 9) 204C761G02 | 880A962 (Fig. 13)
T17B770A13 [125 Vdc; 4M contacts; 0 W[ 719B952 (Fig. 9) 204C761GO01 | 880A434 (Fig. 14)
T17B770A14 148 Vdc; 2M-2B contacts; 2 1 | 719B947 (Fig. 10) 204C761G02 | 880A962 (Fig.13)
T17TB770A15 1125 Vdc; 2M-2B contacts; 2 T | 719B947 (Fig. 10) 204C761G01 | 880A434 (Fig. 14)
T17B770A16 1250 Vdc¢; 2M-2B contacts; 2 1 | 719B948 (Fig. 11) 204C762G01 | 880A431 (Fig. 15)
T17TB770A17 {48 Vdc; 4M contacts; 2 1 [ 719B956 (Fig. 12) 204C761G02 | 880A962 (Fig. 13)
T17TBT70A18 {125 Vdc; 4M contacts; 2 1 | 719B956 (Fig. 12) 204C761G01 | 880A434 (Fig. 14)
T17TB770A19 {48 Vdc¢; 4M- 4M-4M gontacts; 0 2 | 719B953 (Fig. 16) 204C675G02 | 880A965 (Fig. 23)
T17TB770A20 {125 Vd¢; 4M-4M‘€ontacts 0 2 [ 719B953 (Fig. 16) 204C675G01 | 880A964 (Fig. 24)
T17B770A21 |48 Vdc; 4M2M72B contacts; 0 2 | 719B950 (Fig. 17) 204C675G02 | 880A965 (Fig. 23)
T17TB770A22 | 125 Vde™M-2M¥2B contacts; 0 2 | 7T19B950 (Fig. 17) 204C675G01 | 880A964 (Fig.24)
T1TBT70A23 |48 Vdc; 2M/2B-2M/2B contacts; 0 2 | 719B949 (Fig. 18) 204C675G02 | 880A965 (Fig. 23)
T1TB770A24 [1264Vdc; 2M/2B-2M/2B contacts; 0 2 | 719B949 (Fig. 18) 204C675G01 | 880A964 (Fig. 24)
T17BI70A25, |48W¥dc; 4M-4M contacts; 2 2 | 719B954 (Fig. 19) 204C675G02 | 880A965 (Fig. 23)
T17TBT90A26 |A25 Vdc; 4dM-4M contacts; 2 2 | 719B954 (Fig. 19) 204C675G01 | 880A964 (Fig. 24)
T17TB770A27 |250 Vd¢; 4M-4M contacts; 2 2 | T19B955 (Fig. 20) 204C763G01 | 880A963 (Fig. 25)
T1TBTT0A28 |125 Vdc; 2M-2B/2M-2B contacts; 2 2 | 719B957 (Fig. 21) 204C675G01 | 880A964 (Fig. 24)
717B770A29 |250Vdc; 4M contacts; 2 1 | 719B958 (Fig. 22) 204C762G01 | 8380A431 (Fig. 15)

2M = 2 make (normally open)
2M-2B = 2 make, 2 break (2 normally open, 2 normally closed)
4M = 4 make (normally open)
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L—l—-(::)-no
SUFF RELAY} AR A COMPONENT STYLE MO, REQ. ENG. REF,
‘l | CAPACITOR
AR ¢l 899A437HOY | 4047 NFD
DI0DE
o1 837A692H03 ] IN6USA
ZENER D |00E
bl 185A212H06 _ 1 IN36B68
22 186A797H06 1 1N9578
73-26 (125¥DC) 187A938H17 2 1N30508
73-26 { 48YOC) |  878A619HO2 2 1,5KE6BA
TRANS I STORS
01-92 (125VDC) 837A617H01 2 2N3589
Q102 { w8vpc) 762A672H14 2 2N5681
RESISTOR
. R1 = R2 629A531H32 2 | 1K0-.5W-2%
IS R3 629A53)H78 1 {82Kn~,5W-2%
™M @ RY 829A531H63 1_ |20kn-,5%-2%
i @ RS 6294531156 1 [10Kkn-.5W-2%
(LEFT4AND} AR~ ] 165 165 R6 (125¥0C) 185A209H21 T | skn-tow-zx
(R1exronzh) AReeet T T reo waoLe R6. { 48YDC) 783A129H21 1 1.5K0=54-5%
f I 2 "i,:;rf ) R7(pu8voc) 1202588 1 200 0-25W]
! [TH———TEST SWITCH R7)(125¥D¢) 1267299 1 1500 0-25Wwi
(B T Ah, AN, S, .._¢_..______._ JgR, S | REF.
o0 TERNINAL WIRING DWG)— 204C 814
ASSY.BD. REF. — 204C674
FRONT VIEW NEG. S U B . l
719B96 3

© Fig. 1. Type ARS Relay - Single Input Buffer - IFARN\UNit with 2M Contacts - 2 ICS Units in
FT-11 Case 48 & 125 VDC.

T )" 10 COMPONENT |_souemo. [ eso. | ewe mer
BUFF g%ﬁ: -[ TEs™ L2 CAPACITOR
74— — ; o B49ANI7HOY 1 047 MFD
i X C
Ics -
3

T2 DIOOE
01 837A692H03 ] I NSY5A
ZERER DI10DE
i 185A212H06 1 IN36868
22 186A797H06 1 149578
N - 25 187A936H17 2 1N30508
TRANS I STORS
Q2 878AM3ZHO1 1 24063
RESISTORS
Rl - R2 629A531H32 2| 1xg=a5W =23
R3 629A531 K78 1| §2KQ=,5W-2%
RY 629A531H56 1 10KD~, 5W=2%
R7 {250V} 1205222 116000 n- 25%
(HAND 1AR—| RED HANDLE
./
(RIGHT HANDI AR R TG B A
-——TEST SWITCH
L0.9.0.9 0 J
@ #35.(j0)«|———TERMINAL
FRONY iKW NES.
SUB. 1
719B944

Fig. 2. Type ARS Relay - Single Input Buffer - | AR Unit with 2M Contacts 2 ICS Units in
FT-11 Case 250 V.D.C.
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COMPONENT STYLE NO. REQ. ENG. REF.
CAPACITOR
c B49ANITHOY | 047 MFD
D1 ODE
Dt 837A692H03 \ 1M645A
ZEMER DIODE o
4] 1854212106 1 1N36868
22 1864797 HO6 1 149578
23-26 {125¥0C) 187A936H17 2 1430508
23-26 { 48¥DC) §78A619H02 2 1.5KE68A
TRANS | $TORS
0192 {125¥9¢} | 837A817HO1 2 2M3589
Q102 ( w8¥DC} T62A672H14 2 205681
RESISTOR
£1-R2 629A531H32 2 1K0=.5W-2%
k3 629A531H78 1| 82K 5w-2%
RY 6294531H63 || 20xn-.5W-2%
LEFT RS 629453156 1| 10KR-,5W=2%
(HAND }AR———t" RED HANDLE REN(125vDC) 185A209H21 [ 5K0-10W-28
{RIGHT HAND) AR— 1 .r/ R6 ( 48YDC) 763A129H21 1 145K0-EW=5%
“~TEST SWITCH R7 ( vavDc) 1202586 1 200 0 - 25w
R7 {125vDC) 1267293 1| 1500 n-25w
TERMINAL
FRONT VIEW NEG.
SUB. 1
719B945

Fig. 3. Type ARS Relay - Single Input Buffer - | AR Unit with 2 M Contacts | ICS Units in
FT-11 Case 48 & 125 V.D.CL

COMPONENT STYLE NO. REQ. ENG. REf,
CAPACITOR
cl BU9AUITHOY 1 +047 MFD
DI0DE
o 837A692H03 1 IN6USA
ZENER DIODE
u 1854212H06 1 IN36868
22 186A797HO06 1 1K9578
AR4] 187A936H17 2 IN30508
TRAKS ISTORS
92 878A432K01 1 2N4063
RESISTORS
R1=R2 629A531H32 2 1K(1=05W=2".
AR(RIGHT HAND) R3 629A531H78 1 82KR=,5W=2".
RY 629A531H56 ] 10KN-, 5W-2%,
R7 (250vo0C) 1205222 ! 60000 - 25w
LEFT
]
{ HAND ) AR /RED HANDLE
‘
——TEST SWITCH
—TERMINAL
FRONT VIEW NEG.
SUB. 1
719B946

Fig. 4. Type ARS Relay - Single Input Buffer - I AR Unit with 2 M Contacts | ICS Units in

FT-11 Case 250 V.D.C.
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5 |RE 2
=) 5 |8y gl -
C) +
jz6 |
| © o2
- smanl
M
30 O4
(¢
o
O O
SUB. 2
880A436
Fig. 5. Component Location Singleflnput Buffer in Type FT-11 Case - 48 VDC.
o -
E U
@) i@ *'
J\
'O
30
o) @)
SUB. 1
88OA435

Fig. 6. Component Location Single Input Buffer in FT-11 Case 125 VDC.
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'O

30

SUB. 1
880A433

Fig. 7. Component Location Single Input Buffer in FT-11 Case 250 VDC.

q
) BUFF
12 ¢+ _r’ |
T 10
RELAY ;E-’ 2
! oR -3
DRIVER 4
burF ..
13 —*6
T 7
COMPONENT STYLE NO. REQ | ENG. REF.
_CAPACIIOR
cl - €2 BUIAUITHOW 2 2047 MED
D100E I
DL =02 837A692H03 2| __1Ngusa
AR (LEFT HAND® TENER DIODE .
21 - 76 185421 2H06 2 INIEBESB
/AR(RIGHT HAND) 2 .17 186A797HO6 2 IN9S73
Lo 28 - 212{125vDC) 187A936HI7 2 IN30508
AR (RIGHT CENTER)\ 78 - 712 {48YDC)| 878A619K02 2 1,5KE68A
AR (LEFT CENTER)~_¢ TRANS ISTOK
03 - u{125yDC) | 837A6i7HO! 2 243589
03~ Qu{ 4BYDC) | 7624672H14 2 25681
RED HANDLE
RESISTORS
/ R1-R2-R7-R8 629A531H32 4 X Q=a SY=2 2
R3I-RY §29A531H78 2 B2xD- EWa2",
/TEST SWITCH R10 6294531463 S FTIRRTED
Ril 629453 1H96 1 10¢0-.50-27
12 (125¥0¢) 1854209421 1 §¢G-10n-3%
TERMINAL R12 { 48v¥DC) 763A129H21 1 1e5KA-50-5%
/ R13 (48vDC) 1202586 1 200 0 - 25W
R13 (125v0C) 1267293 1| 1500 0-25w |
A 1
FRONT.VIEW -
SUB. 1
719B951

Fig. 8. Type ARS Relay - 2 Buffered Input ‘‘OR’’ - 1 AR Unit 2M2B Contacts in
FT-22 Case 48 & 125 VDC.
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AR{LEFT HAND}

AR (RIGHT CENTER) \

AR (LEFT CENTER)

AR (RIGHT HAND)

/RE D HANDLE

TEST SWITCH

) /TERMINAL

BUFF f
\ T I0
2
RELAY
on | T
DRIVER Ir— 4
BUFF TS
*6
T, 7
COMPONENT STYLE NOL REQE| ENG.| REF.
CAPACITOR
g =-€2 8Y4IAUITHOY 2 <047 mep
D10DE
01 - 02 8374692003 2 [
ZENER D10DE
FI 1854024405 2 TR
72 - 27 Il 186A797H06 2 ini578
78 ~ 212(125v0C| . 187493617 2 1N10508
28 - 212( y8yog [ 18784619H02 2 150063
TRANSISTOR
03-04 {125¥DCY 83746 17H01 2 R
I Q3-Qu ( M8¥DC) T62A672H 1y 2 M558 1
i
[ RESISTORS
RI-R2ZR7-R8 620A531H32 [ K0~ Sno2”
R3-R9 6238531478 7| B a2
/10 6294531153 1| 2085-a50=2
RI1 6294531 K56, 1| 10K0-. 9420
R12 [12540€) 1854209H2 1 V| SKkn-10w-s57
12, ( u8voc) 763412921 1| 1.5Kkn-5w-5%
LN Ri3(usyoc} 1202586 v | 200 n-25w
SOR13 {125 vor) 1267293 1 1500 - 25W
SUB. 1

Fig. 9. Type ARS Relay - 2 Buffered Input ‘‘OR’’ - 1 AR{Unity4dM“Contacts in FT-22 Case 48 & 125 VDC.

AR (LEF T HAND)

AR{RIGHT CENTER)

AR (LEFT CENTER)

I’!®_’ 10
BUFF T__FicS |
12
# 2
RELAY E—
OR ORIVER AR .
—
BUFF ’JF____* s
3
r—**
Ics
7
COMPORENT STYLE Mo, | REQ. | ENG. REF,
CAPACITOR — ._4
¢l -c2 BYIAU3THON 2 047 MFD
0100E B B
o1 = 02 837692003 | 7 1 Twoush.
ZENER 010D
N -2 195A212H06 ] _IN36868
AR{RIGHT HAND) 17 .77 186A797HO6 2 INg578
/ - 1 |__187A936H17 Z THIOSOE
28 - 717 { 48¥DC) | B7DA619HO2 2 1,5KEEBA
TRANS | STOR
03 - Q4 {125vDC] 837A617HO 1 T 589
03 = QY [ 48¥0C) T62A672014 2 2N5681
RED HANDLE
| R1-R2-K7=R8 629A531H3Z ¥ | TK0< 5W-2%
TEST SWITCH R3-RY 6294531478 2 [82K0-_5W-27 |
/ R10 §29A531463 1| 20Kn- N2 |
R11 629A531H56 1 10KQ=, 5W=2%
i R12 (125v0C1 185A209H21 1T [ 5K0=10W=5%
) TERMINAL R12 [4g¥0C) 7 1 T_ | 1.5K0-6W-5%
R13 [48VOC) 1202586 i 200 0-25W
R13 1125¥DC) 1267293 T_[ 1500 0- 25W

SUB. 1
719B947

10

Figl0), Type ARS Relay - 2 Buffered Input ‘“OR”’ - 1 AR Unit 2M2B Contacts 2 ICS Units in FT- 22 Case.
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07076703
0.6 6 6 0 6 s
oo RELAY
d oR DRIVER ‘
3 d BUFF J— {
@ 11 » ?
3

] +— AR s °
Ty oo T‘—I—@’7
T é o

ﬁ@’ @ g O f 'a AR 10
(©) _%3__ O __@f._: lz‘__BUFF r_nc_,; "
j

27 02 COMPORERT STYLE_ Wo. WEQ. | EWG.
. CAPACITOR
LB.L.FJ e 06 279 o -2 B49AU3THON 2 | .00 WO
%y 2T [ 2 i 210 v
AR (LEFT HAND) 01 - 02 837A692H08 Z 1M6854
\ - AR (RIGHT HAND)
R (R -2 1ASAZ12H06 7 | Tnieses |
AR (RIGHT CENTER)\ =it T 2 T iws78
29 - 210 182A93EH17 2] 1n30508
AR (LEFT CENTER)
TRANSISTOR
) 878A%32H01 ] 7063
RED HANOLE
S13TORS
/4 | R1-R2R7-RE $29A531432 ¥ [ TRa-.BW-2%
TEST SWITCH | R3-k9 629A531H78 7 | e2Kn-.W=2% |
L RIQ AZ3451IHES 1] vokg- WAL
P14 (250 voc 1205222 1~ 16000 0 - 25w
/TERMINAL

SUB. 1
719B948
Fig. 11. Type ARS Relay - 2 Buffered InputOR’’ - 1 AR Unit 2M2B Contacts 2 ICS Units in
FT-22 Case 250 VDC.

r—z@—' 10
BUFF AR _Ti€ ,
12 +—
"2
aR
T 3
RELAY
\
oR DRIVER “
BUFF AR L 5
13— L e
AR ics
ics
2T
[ CoMPONENT __ T'STYLE WO. REQ, ENG, REF,
CAPACITOR
- 8U9AU3THON 2 07 HFD
DI0DE
o1 - 02 [ERLLEFLLE] 2 THEG5A
AR (LEFT HAND)
ZENER D100E |
AR{RIGHT HAND} 71 - 26 185A212H06 1§36868
12 - 17 186A797HOE - I1N9578
AR (RIGHT CENTER V 78 - 212{125vDQ 187A936H17 1N30508
78 - 212 [48vDG B7BA619H02 1, 5KEGBA
AR (LEFT CENTER) TRANSISTOR
03 - Q4 [125¥0C) B37AGTHOY ) 7n3589
RED HANDLE 93 - gu [ wavoC)l 762A672H14 2 205681
/ RESTSTORS
TEST SWITCH R1-R2-R7-RE 6294531132 W | IKA <.oW < 2%
| R3 - K9 62953 [A78 7| 82,50 = 27,
R10 629A531H63 1| 20Kn-.5W - 2%
Ri1 52953 1H56 1| 10k0-,5% 2 29
TERMINAL R12 (12S¥RC) 1854209H21 1 Sx0 =104 = &7
[ 7634129421 1| 1,5kn-5W < 5%
13 { usvoc} 1202586 1 00 n-2%
R13 {125v0C) 1267293 | 500 01-23wW
SUB. 1
719B956

Fig. 12. Type ARS Relay - 2 Buffered Input “OR’’ 1 AR Unit 4M Contacts 2 ICS Units in
FT-22 Case 48 & 125 VDC.
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TYPE ARS RELAY

| 3
0d o
i ’
RIO J Eg%
2 RZ ]
5 [z2] [R3 ]
CZ_ |+C|]
e s &
Ize) Mze ]
[Riz |
+ T
4 5 6.7
(ONCORCRC)
SUB. 2
8802962
Fig. 13. Component Location Two Bufferedslnputy'‘OR’’ in FT-22 Case - 48 VDC.
HRC+ 0 0 =0
4 0 0¢ +
© ©
R+
R
oo +—{— T—{:{T—i{j}—’—
o L
7
s
E
+H{R7 ]+
+- R\ H
i ¥
4 S e 7
0000
SUB. 1
880A434
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Fig. 14. Component Location Two Buffered Input ‘‘OR’' in FT-22 Case 125 VDC.
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Tt

ﬂ
N
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+
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ﬂ
N}
]
(@]
1
ﬁ
~

i

O»
ov
O¢
o

SsUuB. 1
880A431

Fig. 15. Component Location Two_Buffered Input ‘‘OR’’ in FT-22 Case - 250 VDC.

g1y

AR2(LEFT CENTER) —1 [ AR2(RIGHT CENTER)
—
AR2(LEFT HANO)— 1 AR2 (RIGHT HAND)
COMPONENT STYLE WD REQ. | ENG. REF.
ARZ{RIGHT HAND)- ARI (LEFT HAND) CAPACIFOR
¢ -c2 BUIAUITHOY 2 047 MFD
DIODE
01 - 02 837A692H03 2 1N6YSA
ZENER D10DE
1 - 16 185A212H06 2 1K36868
72 - 17 186A797106 2 IN9S78
13-78-711-212(125V0C} [ 187A936H17 [ 1830508
73-28-111-212{ 4BVDC}|  878A619H02 v 1.5KE6BA
TRANS ISTOR
Q1 10 Q4 {125v0C) 837A617H01 4 2N3589
ARKRIGHT/CENTER) . Q1 T0 o4 { w8voc) 7624672014 ¥ 2W5681
< |_—ARI(RIGHT HAND)
ARI{LEFT HAND} RESISTORS
_R2-R7 -] 1KN=,5W-27%
ARHLEFTHCENTE R) —1 R1-R2-R7-R8 629A531H32 y KN-,54-2
j—— RED HANDLE R3-RY 629A53 1478 2 82K0-.5%-2%
| __YEST swiTCH RU=RIO 6294531 HE3 2 20K1-. 5%-2%
RS-RI1 629A531H56 2 10K 5W=2%
R6-R12 (125¥DC) 185A209K21 2 5K0-10K-5%
/TERM'“AL R6-R12 ( 4BVDC) 763A129K21 2 1. 5KN1-5W-5%
R13-RI4 { ugvDC) 1202586 2 200 0-25wW
FRONT VIEW R13-RI4 (125vDC) 1267293 2 1500 N-25W
SUB. 1
719B953

Fig. 16. Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units (All Make) Contacts in
FT-22 Case - 48 & 125 VDC.
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‘ N
1 '
i H
AR2(LEFT CENTER) | ' - Q__Q_. | -AR2(RIGHT CENTER)
ARZ(LEFT HAND)——1 I~—ARZ (RIGHT HAND)
COMPONENT STYLE_ NO REQ. | ENG. REF.
AR2 (RIGHT HAND) | ARI (LEFT HAND) CTAPACITOR
c1-c2 849AUITHOY 2 047 MFD
D100E
01 - 02 837469203 2, | INeusA
ZENER D I0DE
21 - 26 185A212H06 2 I1N36868
72 - 17 186A797H06 2 49578
23-28-211-212(125V0€) | 1874936417 Y 1n30508
73-78-111-212( 48YDC)|  878A619HO2 y 1.5KE6BA
TRANSISTOR
Q! T0 @y {125v0C) 837A617HO,1 [ 243589
ARI{RIGHT CENTER) Q1 T0 Q4 { u8voC) 7624672114 [ 2n5681
|_~ARI(RIGHT HAND)
/ARI(LEFT HAND}) RES ISTORS
ARILEFT CENTER) R1=R2-R7-R8 6294531132 [ 1KR- . 5W=2%
P~ RED HANDLE RI-RY 6294531178 2 B2KN-.5W-2%
| _~TEST SWITCH RU=R10 629453163 H 20K0-, 5W-21
1 R5=R11 629A531H56 2 10K0-.5W-2%
R&-R12, { 125¥DC) 1854209421 2 540-10W-51
/TER“‘N‘“- R62R12 {MBVDC) 76341 29K21 2] 1.5K0-6W=5%
| R13-R14_{ M8vDC) 1202586 | 200 o -
FRONT VIEW R132R1u. (125 0C) 1267293 2 1500 n-25W
SUB. 1
719B950

Fig. 17. Relay Type ARS - 2 Single Buffered Inputs - 20/AR Units (4M-2M 2B) Contacts in FT-22 Case.
48 and 125 Vdc

—i0
Tt
1%
=
ARZ{LEFT CENTER) ~— {—AR2(RIGHT \CENTER) £ :
ARZ(LEFT HAND) 1 ——AR2{RIGHT HAND)
COMPONENT [ stie wo REQ. | EMG. REF.
AR2(RIGHT HAND)—— | ARI(LEFT HAND} CAPACITOR !
¢l -c2 8Y9AU3THOY 2 047 MFD
DIODE
01 - 02 837469203 2
ZENER D 100E
2 - 26 18542121106 2 1456868
2 =127 186A797H06 2 149578
23-28-211-212(125V0C) [ 187A936H17 4 1N30508
23-28-211-212{ NBVOC)|  878A619HO02 ¥ 1.5%E684
TRARS ISTOR
Q1 TO Q4 {125v0C) 83TA617HO1 4 283589
ARI(RIGHT CENTER)-_| Q1 TO Q4 { wsvoc) T62A672H14 () 2K5681
ARI(RIGHT HAND}
—ARI(LEFT HAND) RES ISTORS
ARILEFT CENTER) —4 R1-R2-R7-R8 629A531H32 Y 1K=, 59-27
RED HANOLE R3-R9 629A531 K78 2
TEST SWITCH RYU-RI0 629A531H63 2
RS-R11 629453156 2 10K0-,5W=27
R6-R1Z {125VDC) 185A209K21 2 5K=10W-5%,
TERMINAL RE=R1Z [ 48YDC) 763A129H21 2 1.5KR-5W=57
R13-214 ( 48vDC) 1202586 2 200 0- 25W
RI3-RIY {125vpg) | 1267293 2 1500 0-25W
SUB. 1
719B949

Fig™i8) Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units (2M2B - 2M2B) Contacts in FT-22 Case.
48 and 125 Vdc
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L.L. 41-759.2B

AR2{LEFT CENTER)—

ARZ(LEFT HANDI—__|

ARZ{RIGHT HAND)———_

ARI(RIGHT CENTER} ]
ARI(LEFT HAND)

ARI{LEFT CENTER)

<FRONT ViEW

—AR2(RIGHT CENTER)
[~—AR2 (RIGHT HAND}

/ARI (LEFT HAND}

t———ARI{RIGHT HAND}

¥——RED HANDLE
—— TEST SWITCH

-~ TERMINAL

COMPONFNT STYLE NO REQ. ENG,  REF.
CAPACITOR
€1 - C2 BYIANITHOY 2 <047 MFD
DioDE
DI - 02 83746921103 2 IN6YSA
ZENER DIODE
1 - 16 185A212H06 2 1436868
22 - 17 186A797106 2 IN9578
13-78-111-212{125v0C} JB7A936H17 4 1830508
23-18-211-Z12[p48v0C) 878A619H02 4 1.5KE68A
TRANS | STOR
Q4. \T0 Qu {125V0C) 837A617HO1 A 23589
| gr70ngs ( usvDC) T62A672H14 . 2H5581
RESISTORS
R)-R2=R7T=R8 6294531132 4 1K0=.5ne2%
R3=R9 629A531H78 2 82K0-.5w2"
RY-R10 629A531H63 2 20K0=,5m=2%
R5-R11 629A531K56 2 10KN-.5W-2%
R6-R12 [125v0C) 1854209121 2 SKN-10%-57
RE=-RI2 ( 4B¥DC) 7634129421 3 1.5X0=5W=54
RI3-RI4 { UBYDC) 120258€ 2 200 0 - 25w
R13-RI4 (125¥DC) 1267293 2 1500 0 - 25w
SUB.
719B9

1
54

Fig. 19. Relay Type ARS - 2(Single Buffered Inputs - 2 AR Units
2 ICS Units in FT<22 Case — 48 and 125 Vdc

All Make Contacts -

AR2 {LEFT HAND)

AR2 (LEFT CENYER)——“[’—‘

ARI (LEFT HAND}

AR2 (RIGHT HANOY ——

ARI(LEFT NAND)-\

AR| (LEFT CENTERF—

| ——AR2{RIGHT CENTER}

——AR2 (RIGHT HAND)

| _—ARILRIGHT CENTER}

| —ARI{RIGHT HAND}

| RED HANDLE
| _—TEST SWITCH

TERMINAL

L

“L—x—@*m o
TIes, ar[_lies |
AR ——> 12 AR ./ 2
T—»13 T—3
———>14 —3
AR 915 R 5
———=>6 ——>6
- 17 M o7
[_convonent STYLE No. REQ. [ENG. REF.
CAPACITOR
C1=C2 BY9ANITHON 2 JON7 MFD
DI00E
D1-D2 8374692403 2 IN6YSA
ZENER D100DE
21-16 185A212H06 2 1N36868
12-17 186A797HO06 2 IN9578
74-75-19-710 107A936H17 v | 1na0s08
TRANS!'STOR
92 - 0u 878AY32101 2| __2ne0e
RESISTOR
R1-R2-R7-RY 6294531432 [} 1KQ-, 527
R3-R9 6294531n78 2| a2e0-,5w-2
RY-R10 6294531156 2 10KN=, SW=2%
a11-812 (250v0¢] 1205222 2 Jeooon - 25w
SUB.

1
55

Fig. 20. Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units (4M-4M) Contacts - 2 ICS Units in

FT-22 Case- 250 VDC.
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(’20
AR2(LEFT CENTER)—| 1 —AR2(RIGHT CENTER)
=T—AR2 (RIGHT HAND}
AR2(LEFT HAND}
] COMPONENT STYLE N0 REQ. ENG. REF.
AR2(RIGHT HAND) /ARI {LEFT HAND) CAPACITOR
Cl (2 B49ANITHOY 2 «ONTIMFD
DIODE
D1 - 02 8374692403 2 INEU5A
ZENER D10DE
I - 126 185A212H06 2 IN3EBEB
22 -711 186A797HO6 2 149578
23-28-211-212{125¥DC) 187A936HAT, 4 1830508
23-28-211-212( 48vOC) 878A619H0Z ha 1.5KE68A
TRANS(STOR
Q) 10 Qu [125vDC) 837A617HO] 4 IN3589
ARI(RIGHT CENTER)_| 91 10 Q4 { vavoc) 762A672H14 ) 2N5681
ARI{RIGHT HAND)
ARI(LEFT HAND) " wEsistons
«k2-R7-
ARILEFT CENTER) R1-R2-R7-R8 6294531132 4
RED HANDLE R3-R9 629A531H78 2 82K0-,50-27
TEST SWITCH RU-R10 6294531163 2 20K0-,54-2%
/ K5-R1I 629A531H56 2 10KG=. 59227
R6=RI 2 {125v0C) 105A209H21 2 5K[-10-5%
VTER"'NAL k6-R12 { 48¥DG) 763A129H21 2 145KN-54-5%
R13-R140(, 48VOC) 1202586 2 200 n-25w
RI3=Rau, {125 v0C ) 1267293 2 | 1500 n-25w
SUB. 1
719B957

Fig. 21. Relay Type ARS - 2 Single Buffered Laputs®2AR Units (2M2B-2M2B) Contacts -
2 ICS Units in FT-22 Case — 125 Vdc

(® 10
@ 8UFF ART T.cs |
(670760 S 12 —| .
i AR
L0.0.0.0 so RELAY 3
2
or [oriver ° M
r——*
3 BUFF
13¢— ;_’ fel
T
AR ics
i 1%y
T COMPONENT STYLE MO, REQ. ENG.REF.
CAPACITOR
188t ¢ -c2 B43A437HOY 2 047 MFD
Fy 7
26 €27 DIODE
AR (LEFT HAND) 01~ D2 8374692H03 2 TNGUSX
/AR(RIGHT HAND) ZENER D10DE 3
71 - 26 185471 ZH0E T | TN3EEEH
AR (RIGHT CENTER) 72 - 17 186A797HOE 2 1N3578
79 - 110 187A936H17 H TNI0S08 |
AR (LEFT CENTER) TR
T B76A432H01 1 284063
RED HANDLE
Ri=B2-R7-R8 £294531432 [} TKQ=, 5K=2"
TEST SWITCH R3-RY 629453 1H78 2 B2KQ-, 5w
g 210 3 1 ) OKQ)= , SW=2"
: 91 {250v0C) 1205222 Z 60000 - 25W
/TERMINAL

SUB. 1
719B958

Fig. 22. Type ARS Relay - 2 Buffered Input ‘‘'OR"’ - 1 AR Unit 4M Contacts 2 ICS Units in
FT-22 Case 250 VDC.
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I.L. 41-759:2B

-
RII © © ©

R12

@-b

Z|

|3

N
o
||
o[~

.la

0O m——

Qo

@\l

Py

5

+
@)

.

SUB. 2
880A965

Fig. 23.7Component Location Two Single Buffered Inputs in Type FT-22 Case - 48 VDC.
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2 3
+HRilr0 &6 o
L [o) /o N
) (e
+ R& -
© ©
= +—{1Zu |+ —( RWwW
\0
+—{ 12 |
=z [ I P R L
o e
+{R9 }+ AT o
-+~ Ra)+ L
+|Z8 —t —+—| DI
| ) +{ R4 }—+
@) /@
-+ R\ t—+ \ ®
4_ s
O +_
4 S & 7
O 0 0 O+HRE+
SUB. 1
880A964

18

Fig. 24. Component Location Two Single Buffered Inputs in Type FT-22 Case - 125 VDC.
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\ 2 3
oo O
0
N (@ *
©
ARG
4117 +—{"z24
e
+H c2+H 2Bl o
"‘ -H|ZIo [1—+
I+
26 |+ L
(RT - HE9 2+t
4 S e 7
0000
SUB. 1
880A963

Fig. 25. Component Location Two Single Buffered Inputs in FT-22 Case 250 VDC.
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POS.

NEG.

894 94 94
9 10 5
@r‘a P NG T P
SP OR éﬁL.%EEZL aEEEL 94
SDG—1 RELAY ' 2 3 4
AMP. —
ZONE 1 DRIVER
RELAY max 4¥l T
- 5%a 52a
15-20
2\ BKR. 2\ BKR.
VOLTS (%;) K 2) BX
Sk
b 24
8
>
Sub 1
(880A557)

20

€© Fig. 26. Typical Extétnal Schematic of Type ARS Relay.
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rrr

CASE DIMENSIONS IN INCHES'

7 '563) 5.563
(14.30 : 250
41.30 +250 pIA, 4 HOLES FOR
1594 6.063-» 2781 120V | /(6351 (90 35 WiTe, ScREws
i {40.49) I54».00)i (70.64) l‘_e
~ ‘ M
7250 3.625 H ¥ ‘@ 6.5
(92.00) 5l 5875
{ L [usads) S -5l 14923 4t U85.1}
Z ¥ o= = L 2.938 3.250
. (746) }(82,65)
W "1 I ’ ’
125
(8%.|g§) ” (3'8) R 2.938
6,375 - 5B878=—s] (74.63)
(161.93) PANEL LOCATION (149,23)
SEMI-FLUSH MTG.
PROJECTION MTG.
PANEL CUTOUT 8 DRILLING
FOR SEMI- FLUSH MTG.
- PILOT PLATE SNAP
F'// ON RELAY (TAB TO pWHEN USED > 328
REAR) (59.13)

)

641
(15,26 WDIA:

—FOR) THICK PANELS

"~ JNUSE 180-32 STUDS
I £
L At -

Do R

TERMINAL AND
MOUNTING DETAILS

DIMENSIONS IN M
LARGE INTERNAL J T—\/“\—\E
| & EXTERNAL ' 875 T p—
. DOTH WASHER \(4263)¢ (' )7 (68:28) (353 DA 2HOLES
SMALL EXTERNAL s 5375 % ‘ -
TOOTHED (136 53) ]
WASHERS (6.35) . 50 +0l6(. 3971)
190-32 SCREW ‘ 38)-0 375
SPACER OR 1,031 1,03 —1+1.03| 1,03 33 R
__~SPACERS FOR 26.19) (26.19) (26.19) (26.19) ‘
THIN PANEKS [ L‘\/R—
5/16-18 SCREW 54 ~ ]
(FOR THICKUPANELS (15.09)
] USE 5716:18'STWDS)

PANEL DRILLING OR CUTO
PROJECTION MTG.(FRONT

.03
26.19)

516 | TERMINAL
(3.1 '1+ NUMBER
03]~} 03!
(26.19) (26.19)

UT_FOR

VIEW)

(57D7500)

€ Fig. 27. Outline and Drilling Plan for ARS Relay in FT-11 Case.
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563
M ua%0) 5,563 (853)DIA: 4 HOLES FOR
1,594— 1+6.063 (141.30 ) .190-32 MTG. SCREWS
| (40.49) | [154.00) 2.78| — r—
I ) { — | (70’.64) -4
¢ 3.219 B 9.063 9.688
(132,56 ) -2 :
l P (230.20) (246.08%
! TTE - } 1 ‘2('—}'
10.438 P 4.53| ¢ 4.844
(265.13 ) g |wso9 (123.04)
— - + _Lq .: _‘9'
3,188 ' W oaes o 2 2,938
6.375- (80.98 ) ' \ (34817 |.5.875— (74.63)
(161.93 ) PANEL LOCATION W (149.23 )
PANEL CUTOUT ByDRIDLING
SEMI-FLUSH MTG. FOR SEMI- FLUSH MTG.

PROJECTION MTG.

DIMENSIONS IN INCHES
DIMENSIONS IN MM —_ 1.8

LARGE INTERNAL
& EXTERNAL
TOOTH WASHER

B
| 1.344 i
A (34.14 ) (65.38) 563 DIA. 2 HOLES
Hi— SMALL £ 14.30) n
EXTERNAL 5375 N
I TOOTHED % 3653

VN

[ ]
g WASHERS 3’5 250 +.016(.397)
h ' ©35-0

' 190-32 SCREW | 344 1031 ~1+1031 11031 ~=1.031~ 375 R
CASE >PANEL SPAGERS FOR (84.14Y (26.19) (26.19) (26.19) (26.19) :
THIN PANELS "]
. L .

5/16-18 SCREW 594
(FOR_THICK PANELS (15:09)
USE 5/16-I183STUBS)

INTERNAL -EXTERNAL
TOOTHED WASHERS | g3

190-32'6cREW (46.05 )

I~ —~FOR THICK PANELS
USENI20-32 STUDS

750
(15.05) DIA-

oot > O Ty

l,
DIA7 TERMINAL AND PANEL DRILLING OR CUTOUT FOR
(16.28) MOUNTING DETAILS PROJECTION MTG.(FRONT VIEW)

(183A158)

22

¢) Fig. 28. Outline and Drilling Flan for ARS Relay in FT+22 Case.
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Westinghouse 1.L. 41-75%0%
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIONTS

TYPE ARS RELAY

CAUTION: Before putting protection relays/into
service, remove all blocking which may
have been inserted for thg¢ purpose of
securing the parts durifig, shipment.
Make sure that all mowingfparts operate
freely and can cleoséwproperly. Operate
the relay to cheéckythe settings and electrical

connections.

PRSQIRREICATION

The PRS relay is a hi@mRwspced contact converter for a
20 volt low cnerqgy Jevel Signal. It may be used as a tripping
auxiliary for relays such as the SP and SDG-1 or as an oscillograph

interface.

The driyineg, device must be capable of providing an

input tofthey,APS of 6 milliampmeres at a level of 15 to 20 volts.

NEW INFORMATION EFFECTIVE SEPTEMBER 1971



CONSTRUCTION AND OPERATION

The type ARS relay is composed of 1 or 2 AR units with
series resistors, a printed circuit module, and indicating
contactor switches (ICS) when required, mounted in 4 ET=11
or FT-22 case, depending upon style.

AR Unit

The relay consists of four stationary comtact screws,
four leaf spring moving contacts, a moving,armature and card
assembly, which operates the movingcontacts; a U shaped
laminated core, a coil, a frame, a molded insulation block

and a series resistor.

The armature and card asg§embly slip over a hinge pin
which is inserted in theg/laminations. The moving and
stationary contacts ar&umounted on the molded insulation
block. The molded blg@ckhand coil and lamination assembly

are mounted to the £rame®. 2All contacts are fine silver.

when the, cdil and resistor are energized, the armature
is attractedgto tHe laminations. The card moves with the
armature thereby operating the moving contacts. The tension

of the meving contacts is the resetting force.

High speed operation is obtained by the low inertia of
the moving parts, a sensitive electromagnet, and the proper

L/R ratio of the operating circuit.



I.L. 41-759672

Printed Circuit Module

The printed circuit module contains the proper number
of transistors, protective zener diodes, capacitors, resistors,
and diodes for the buffered amplifier circuitry controlling
each AR unit. With the rated supply voltagel apBlied to the relay,
the proper signal voltage aovplied to an inpufjterminal will cause
the related AR unit to pick up. The ARMUnit " will then energize

the ICS (if used), which will seal aroundythe AR unit contacts.

The removal of the input voltage
will cause the AR unit

to drop out.

Indicating Contactor Switch Unit (ICS)

The d-c indicating, céntactor switch is a small clapper
type device. A magnetic armature, to which leaf-spring mounted
contacts are attached, is attracted to the magnetic core upon
energization 6f the switch. When the switch closes, the moving
contacts bpidgestwo stationary contacts, completing the trip
circuit . Aks©O during this operation two fingers on the armature
defleet @ . spring located on the front of the switch, which

adlows the operation indicator target to drop.

The front spring, in addition to holding the target,
provides restraint for the armature and thus controls the

pickup value of the switch.



V..
CHARACTERISTICS O

All ARS relays are capable of being energized continuc@r.

The input energy requirements are listed in Table I. P
AR Unit \%
All AR units are capable of being energiz @_inuously.
t

All high speed relays will pick up at 80% of voltage or

less; and drop out at 10% of rated voltage“er higher.

Typical operating times and eff @)ntact bounce

are outlined in the tables II an%,‘~;'

Each relay contact is rate

amps long enough to trip a
Indicating Contactor Sw CS)

The AR contacts w afely close 30 amperes at 250 volts

amps continuous and 30

dc and the seal-% ntacts of the indicating contactor switch
will safely carr his current long enough to trip a circuit

breaker.

Th@ting contactor switch has two taps that provide

a pickup,s ing of 0.2 or 2 amperes. To change taps requires
connecting the lead located in front of the tap block to the

desired setting by means of a screw connection.
4

Circuit Constants

0.2 ampere tap - 6.5 ohms de resistance
2.0 ampere tap - 0.15 ohms dc resistance

-4-
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ARS Operate and Reset Time

The operate and reset times for the ARS relay are shown
in Tables II and III. The ARS operating time is the Combined
time of the circuit delay time(Table III)plus, thé AR Unit
time (Table II)according to the particular cgntact arrangement

used.

SETTINGS

Indicating Contactor Switch(ICS)

The only setting requirged ‘en the ICS unit is the selection
of the 0.2 or 2.0 ampere tap setting. This selection is
made by connecting the lead lecated in front of the tap
block to the desireddsetting by means of the connecting
screw.

INSTALLATION

The relays, shéuld be mounted on switchboard panels or
their equiwv@lent in a location free from dirt, moisture,
excessive vibration,and heat. Mount the relay vertically
by meansief the four mounting holes on the flange for semi-
f¥ush®wmounting or by means of the rear mounting stud or studs
for projection mounting. Either a mounting stud or the
mounting screws may be utilized for grounding the relay.

The electrical connections may be made directly to the
terminals by means of screws for steel panel mounting or to
the terminal studs furnished with the relay for thick panel

mounting. The terminal studs may be easily removed or

-5-



inserted by locking two nuts on the stud and then turning the

proper nut with a wrench.

For detailed information on the FT-11 or FT-22

case, refer to I.L. 41-076.
TABLE 1
INPUT ENERGY REQUIREMENTS
INPUT MAXTIHMUM
INPUT VOLTAGE PANGE INPUT CURRENT
(dc VOLTS) (de VOLTS) REQUIREMENT
20 15 to 20 6 Milliamperes
48/125 42 to 140 3 Milliamperes
TABLE IX
AR UNIT OPERATEWAMND RESET TIMES
{ Rated ! Operatg Time Reset Time
Operating ' (Mi¥'1iseconds) (Milliseconds)
Energy NO Coentact NC Contact NC Contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
TABLE III
MAXIMUM CIRCUIT DELAY TIME
DELAY
INPUT VOLTAGE TIME IN
dc Volts) APPLIED MICROSECONDS
20 15 Volts 90
48/125 42 Volts 700
105 Volts 300




L. 41-7

TABLE IV

Q

AR

UNIT CONTACT BOUNCE

O

Effective Bounce Time &

10 watt
(one AR relay)

Breaker Trip Coil

CONTACT in Millisecond
LOADING Normally mally
Open losed
Dry Circuit 2 6-8

TABLE

CONTACT INTERRUPTING

BILITY (AMPERES)

SISTIVE LOAD

INDUCTIVE LOAD

D.C. VOLTAGE

WILL INTERRUPT

WILL INTERRUPT

50 .

2
1

0.2 0.1
0.5 0.25
1.5 1.0

2 S
&

\@ ADJUSTMENTS AND MAINTENANCE

e

oper adjustments to insure correct operation of

this relay have been made at the factory and should not require

eadjﬁstment after receipt by the customer.

If the adjustments

e been changed or the relay taken apart for repairs, the

instructions below should be followed.



Acceptance Check O
AR Unit C)

The following check is recommended to insure that

the AR unit is in proper working order.

L 4
1. Contact gaps \%

a. Normally open contacts should have a gap of@

to .023 inch. 0

b. Normally closed contact gap should be@ minimum.

2. Contact pressure
a. On four normally open contact re %e normally
open contacts should have ap ely 4 grams
pressure on the card in the{&ergized position,
and 15 to 30 grams contac@e
position.

b. On two normally opéh~§~% two normally closed relays,

the normally clos

sure in the energized .

acts should have approximately
15 grams contict pPr ure in the de-energized position.
Each normall &n contact spring should have approximately

8 grams p;,‘iﬁy against the card.

3 . Armature ga
The a a@gap should be approximately .009 inches
mea :q-§t the narrowest part of the armature gap.
4. Cont perate time

Per Table II
4



I.L. 41-739.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient “d=c
current through the trip circuit to close the contacts of
the ICS. This value of current should be not gfeater than
the particular ICS tap setting being used. TheW%operation

indicator target should drop freely.

Printed Circuit Module

The following check is recommepded “to insure that the
circuitry on the printed circuitimedul€ is functioning
properly.

1. Apply rated voltage go%the proper supply terminals,

marked positive ap@ynegative on internal schematics.

2. Apply rated voltageuto each input, one at a time,

and its respective AR unit should operate(pick up).
Remove thefinput and the AR unit should drop out.
The ARSrelay should operate within the times

showngin Tables II and III. The ARS operating time

is Jthe%¢ombined time of the circuit delay time(Table III)

plusfithe AR unit time(Table II) according to the

particular contact arrangement used.

CALIBRATION

Use the following procedure for calibrating the relay

i# the relay has been taken apart for repairs or the adjustments

disturbed. This procedure should not be used until it is
apparent that the relay is not in proper working order.

(See "Acceptance Check")



Tripping Relay (AR Unit)

If the type AR tripping relay unit adjustments

are disturbed in error, or it becomes necessary to r

some part, use the following adjustment procedure’\~~~

Ae.

Adjust the set screw at the rear of th m
of the frame to obtain a 0.009-inch Q

the rear end of the armature air Q

t

Adjust each contact spring to 4 grams

pressure at the very end o pring. This
pressure should be sufficie o move the spring
away from the edge of ot of the card.

On the two normal e wo normally closed
contact relay, 3§i-' each normally open contact
spring for 8 grar o just move the contact

away from t c . Adjust the normally

L 4
closed co t for 15 grams spring pressure,

to just& contact spring away from the card.

Then @t the stationary contact to just move

th@tact spring away from the card.

-10-
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I.L. 41-7594

c. Adjust each stationary contact screw to obtain
a contact gap of 0.020 to 0.022 inches for the
normally open contacts. Energize the relay
and the normally contacts should have 1% te 30
grams contact follow. The normally closed, if

any, should have a contact gap of .015 inches.

When calibrated as outlined above gathe®relay should

meet the characteristics of Table IIgandyIV.

Indicating Contactor Switch (ICS)

Close the main relay contacts’ and pass sufficient d-c
current through the trip cixcuit to close the contacts of
the ICS. This value of “current should be not greater than
the particular ICS tapy$Setting being used. The operation

indicator target shéuldW%drop freely.

The contact gap should be approximately .047" between
the bridgingmoving contact and the adjustable stationary
contacts. gThe4bridging moving contact should touch both

stationaryhcontacts simultaneously.

Printed, Circuit Module

N6 calibration required other than check listed under

acceptance check.

-11-
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RENEWAL PARTS O

Repair work can be done most satisfactorily at *

the factory. However, interchangeable parts can be

furnished to the customers who are equipped for dQ\

repair work. When ordering parts, always give
complete nameplate data.

%

K o
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ELECTRICAL PARTS LIST

Note: All parts are not applicable to each relay style.

ARS FT-11 CASE

CIRCUIT WESTINGHOUSE
SYMBOL DESCRIPTION STYLE) NUMBER
RESISTORS

Rl, R2 1 K Ohm 2% L1, 629A531H32

R3 82 K Ohm 2% L. 629A531H1H78

R4 (48/125V) 20 K Ohm 2% LT 629A531H63

R4 (250V) 10 K Ohm 2% LuW. 629A5311156

R5 10 K Ohm 2% 5. 629A531156

R6 (48V) 1.5 K Ohm 5% SW. 763A129H21

R6 (125V) 5 K Ohm 5%% Iow. 185A209H21

R7(48V) 200 Ohm S5TWD 25W. 1202586

R7 (125V) 1.5 K Ohm 5% 25W. 1267293

R7(250V) 6 K Ohm 5% 25W. 1205222
CAPACITORS

Cl . 0474 MFD. 8497437104

DIODES

D1 IN645A 837R2692H03
ZENER DIODES

zZ1 1N36868 185A212H06

z2 1N957B 186A797H06

23, 26(48V) 1.5KE68A 878A619H02

23, 26(125W 13050B 18779361117

24, 25 IN3050B 187A936H17
TRANSISTORS

01, 021(48wW) 215681 762R2672H14

01, 02(125V) 2N3589 837A617H01

02 (250V) 2N4063 878A432H01

_13_



ARS FT-22 CASE

CIRCUIT WESTINGHOUSE
SYMBOL DESCRIPTION STYLE NUMBER
RESISTORS
R1, R2, R7, RS8 1 X Ohm 22 Lv. 629A531H32
R3, RO 82 K Ohm 2% L. 629A531H78
R4, R10(48/125V) 20 K Ohm 2% Lw. 6292531163
R4, R10(250V) 10 K Ohm 2% Lw. 629x531156
R5, R11(48,125V) 10 K Ohm 2% L. 62925311156
R6, R12(48V) 1.5 K Ohm 5% S5W. 763A1291121
R6, R12(125V) 5 K Ohm 5% 10W 1I85A209H21
R13, R14(48V) 200 Ohm 5% 25W. 1202586
R13, R14(125V) 1.5 K Ohm 5% 25W. 1267293
R11, R12(250V) 6 K Ohm 5% 25W. 1205222
CAPACITORS
Cl, C2 . 047 MFD. 849A437H04
PTODES
D1, D2 1N645A 837A692H03
ZENER DIODES
Z21, 26 1N3686B 185A212H06
22, 27 1N9578B 186A797HO06
z3, 28, 211, 212
(48V) 1.SKE68A 878A619H02
23, 28, 211, 212
(125V) 143050B 187A936H17
z4, 25, 29, 210
(250V) 1M3050B 187A936H17
TRANSISTOPRS
Ql, 02, 03, 04448v) 2N5681 7620672H14
Ql, Q2, 03, Q4(125V) 2N3589 8372617101
Q2, Q4(250V) 2N4063 878A432H01

-14-



I.L. 41-759.%

INTERNAL SCHENATIC
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Fig.

1 Internal Schematic of

type ARS Relay in the FT-11_ease

single input buffer,

1 AR ¥nit

(2M Contacts) with double "DES

units.

Fig. 2 Internal Schematic of
type ARS relay in the FT-11 case
single input buffer, 1AR unit
(2M Contacts) with double ICS
units. (250 VDC)
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$— TERMIRAL

FRONT YIEW NEG

880A029

Big.

3 Internal Schematic of

type ARS Relay in the FT-11 case

single input buffer,

1A

R unit

(2M contacts) with single ICS

UNIT.
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Fig. 4 Internal Schematic of
type ARS relay in the FT-11 case,
single input buffer, 1 AR unit
(2M contacts) with single ICS

S unit (250 VDC)
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INTERNAL SCHEMATIC
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Fig. 5 Internal Schematic of Figl 6 WInternal Schematic of

type ARS relay in the FT-22 case,
two buffered input "or'" 1 AR
unit (2M2B contacts).

type™ARS relay in the FT-22 case,
twobuffered input "or" 1 AR
unit (4M contacts).

INTERNAL . SCHEMATIC

AR(LEFT nAND)

Ag{ricHT cnru)\
AR (LEFT CENTER) \

AR(RIGHT NARD)

/

RED WANDLE

TEST SwiTCH
4

- a TERNIRAL

9

FRONT VIEW

879A960

INTERNAL SCHEMATIC

AR{LEFT NAND)

AR(RIGNT WD)

AR{RIGKT cnm)\ /
AR{LEFT cum)\ €ED MANDLE
/mr suitea
! /T!nlllll.
879A961

Fig. @2 Jnternal Schematic of

type WRS“relay in the FT-22 case,
two\buffered input "or" 1 AR unit
@M2B) contacts with double ICS
ungi ts

Fig. 8 Internal Schematic of

type ARS relay in the FT-22 case,
two buffered input "or'", 1 AR unit
(2M2B contacts) with double ICS
Units (250 VDC).
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INTERNAL SCHEMATIC
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Fig. 9 1Internal Schematic of
type ARS relay in the FT-22 casg,
two buffered input "or'", 1 AR
unit (4M contacts) with double
ICS units.

Fig. 10

Internal Schematic of

type ARS relay in the FT-22 case,

two single buffer inputs,

units (4M-4M contacts).
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Eig. 11 Internal Schematic of
type ARS relay in the FT-22 case,
two single buffer inputs 2 AR
units (4M-2M2B contacts).

Fig.

12 Internal Schematic of

type ARS relay in the FT-22 case,
two single buffer inputs, 2 AR
units (2M2B-2M2B contacts).
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Fig. 13 Internal Schematic of
type ARS relay in the FT-22 case,
two single buffer inputs, 2 AR
units (4M-4M contacts) with
double ICS Units.

Fig.

14 Internal Schematic of

type, ARS relay in the FT-22 case,
two /single buffer inputs 2 AR
units (2M2B-2M2B contacts) with
double ICS units (250 VDC).
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thiey, type ARS Relay
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Fig. 17 Printed Circuit Module Fig. 18 Printed Circuit Module
Component location type ARS Component location type ARS
relay FT-11 case 125 VDC relay FT-11 case 250 VDC
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Fig. 19 Printed Circuit Module Fig. 20 Printed Circuit Module
Component location type ARS Component location type ARS
relay FT-22 case 48 VDC Two relay FT-22 case 125 VDC Two
buffered input "or" buffered input "or"
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Eidgy 24 Printed Circuit Module Component location type ARS relay
ET-22 case 250 VDC two single buffer inputs.
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Westinghouse 1.L. 41-759.2A
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE ARS RELAY

CAUTION: Before putting protection relays into
service, remove all blocking which may have been
inserted for the purpose of securing the parts during
shipment. Make sure that all moving parts operate
freely and can close properly. Operate the relay to
check the settings and electrical connections.

ARS APPLICATION

The ARS relay is a high speed contact converter for
a 20 volt low energy level signal. It may be used as
a tripping auxiliary for relays such as the SP and
SDG-1 or as an oscillograph interface.

The driving device must be capable of providing an
input to the ARS of 6 milliamperes at a level of
15 to 20 volts.

CONSTRUCTION & OPERATION

The type ARS relay is composed of 1 gr 2 AR units
with series resistors, a printed circuit” module, and
indicating contactor switches (IC$) when required,
mounted in a FT-11 or FT-22%ase\jdepending upon
style.

AR Unit

The relay consists of four stafionary contact screws,
four leaf spring moving comta€ts, a moving armature
and card assembly,fwhich) operates the moving con-
tacts, a U shaped laminated core, a coil, a frame,
a molded idsulatiom, block and a series resistor.

The armaturefand 4ard assembly slip over a hinge
pin which is inSefted in the laminations. The moving
and stationary contacts are mounted on the molded
insulation block. The molded block and coil and
lamination assembly are mounted to the frame. All
contaets are fine silver.

When) the coil and resistor are energized, the arma-
ture is attracted to the laminations. The card moves
with the armature thereby operating the moving

SUPERSEDES I.L. 41-759.2

Complete Revision

contacts. The tension of the m@¥ing contacts is the
resetting force.

High speed operation, istebtained by the low inertia
of the moving paits, a\®ensitive electromagnet, and
the proper L/Rgtatiogef the operating circuit.

Printed CircuityModule

The, printed |@ircuit module contains the proper
numben, ofygfransistors, protective zener diodes,
capacitorsy resistors, and diodes for the buffered
amplifier circuitry controlling each AR unit. With
theQuated supply voltage to the relay, the proper
Signal voltage applied to an input terminal will
cause the related AR unit to pick up. The AR unit
will then energize the ICS (if used), which will seal
around the AR unit contacts.

The removal of the input voltage will cause the AR
unit to drop out.

Indicating Contactor Switch Unit (1CS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature, to which
leaf-spring mounted contacts are attached, is
attracted to the magnetic core upon energization
of the switch. When the switch closes, the moving
contacts bridge two stationary contacts, completing
the trip circuit. Also during this operation two
fingers on the armature deflect a spring located on
the front of the switch, which allows the operation
indicator target to drop.

The front spring, in addition to holding the target,

provides restraint for the armature and thus controls
the pickup value of the switch.

CHARACTERISTICS

All ARS relays are capable of being energized con-
tinuously. The input energy requirements are listed
in Table I.

EFFECTIVE FEBRUARY 1973




TYPE ARS RELAY

AR Unit

All AR units are capable of being energized con-
tinuously. All high speed relays will pick up at 80%
of rated voltage or less; and drop out at 10% of
rated voltage or higher.

Typical operating times and effective contact
bounce are outlined in the tables II and IV.

Each relay contact is rated 3 amps continuous and
30 amps long enough to trip a breaker.

Indicating Contactor Switch (ICS)

The AR contacts will safely close 30 amperes at
250 volts dc and the seal-in contacts of the indicat-
ing contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located
in front of the tap block to the desired setting by
means of a screw connection.

ICS Circuit Constants

0.2 ampere tap — 6.5 ohms dc resistance

2.0 ampere tap — 0.15 ohms dc resistance

ARS Operate and Reset Time

The operate and reset times for the ARS rglay are
shown in Tables II and III. The ARS operating time
is the combined time of the circuit delay_time (Pable
IIT) plus the AR unit time (Table II)gaccording to
the particular contact arrangement used.

SETTINGS

Indicating Contactor Switch (1€S)

The only setting réquired onypthe ICS unit is the
s€lection of the 0.29er42.0 aimipere tap setting. This
is made by connecting@theg'lead located in front of
the tap block to the desSired setting by means of
the connecting screw.

INSTALLATION

The relays®should be mounted on switchboard
panélSyor their equivalent in a location free from
ditty, Mmeisture, excessive vibration, and heat. Mount

the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting or by
means of the rear mounting stud or studs for(pro-
jection mounting. Either a mounting stud or the
mounting screws may be utilized for groundingthe
relay. The electrical connections may be made
directly to the terminals by means of screws for
steel panel mounting or to the germimal studs
furnished with the relgy for thiek, panel mounting.
The terminal studs may be easily ‘temoved or in-
serted by locking two nuts on theéystud and then
turning the proper nut with a wrench.

For detailed information“en the FT-11 or FT-22
case, refer to I.L. 41-076%

TABLE |

INPUT ENERGY REQUIREMENTS

INPUT
e Velts) RANGE
(de Volts) REQUIREMENT
20 15 to 20 6 Milliamperes
TABLE Il
AR UNIT OPERATE AND RESET TIMES
Rated Operate Time Reset Time
Operating (Milliseconds) (Milliseconds)
Energy NO Contact|NC Contact| NC Contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
TABLE 111
MAXIMUM CIRCUIT DELAY TIME
DELAY
INPUT VOLTAGE TIME IN
(de Volts) APPLIED MICROSECONDS
20 15 Volts 90

S
prc

A,
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TABLE 1V
AR UNIT CONTACT BOUNCE
Effective Bounce Time
CONTACT In Milliseconds
LOADING -
Normally | Normally
Open Closed
Dry Circuit 2 6-8
10 Watt(one AR relay) 1 —
Breaker Trip Coil .2 —

TABLE V
CONTACT INTERRUPTING CAPABILITY
(AMPERES)
RESISTIVE | INDUCTIVE
LOAD LOAD
D.C. VOLTAGE WILL WILL

INTERRUPT | INTE

250 0.2
125 0.5 0.
48 1.5 &

2. Contact pressure

@’er Table II

b. Normally closed contact gap
.013 minimum.

a. On four normally open contact relays, the
normally open contacts shoulcbhave approxi-
minately 4 grams pr ure on the card in the
de-energized positiOn 15 to 30 grams
contact pressur nergized position.

opén and two normally
jormally closed contacts
should hav 1lmately 15 grams contact
pressureqin th e-energized position. Each
norma contact spring should have
y 8 grams pressure against the

mature gap should be .009 inches meas-
at the narrowest part of the armature gap.

ntact operate time

Indicating Contactor Switch (ICS)

v

4

ADJUSTMENTS & QQENANCE
The proper adjustments N correct operation

of this relay have be made at the factory and
should not require j ent after receipt by
the customer. If th tments have been changed

or the relay t rt for repairs, the instructions
below shou e wed.

ACCEP CHECK
AR Unit_
The follow'vg check is recommended to insure that

the@AR unit is in proper working order.

tact gaps

Normally open contacts should have a gap
of.018 to .023 inch.

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the
contacts of the ICS. This value of current should
be not greater than the particular ICS tap setting
used. The operation indicator target should drop
freely.

Printed Circuit Module

The following check is recommended to insure that
the circuitry on the printed circuit module is func-
tioning properly.

1. Apply rated voltage to the proper supply ter-
minals, marked positive and negative on internal
schematics.

2. Apply rated voltage to each input, one at a

time, and its respective AR unit should operate
(pick up). Remove the input and the AR unit
should drop out. The ARS relay should operate
within the times shown in Tables II and III. The
ARS operating time is the combined time of the
circuit delay time (Table III) plus the AR unit
time (Table II) according to the particular con-
tact arrangement used.
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CALIBRATION

Use the following procedure for calibrating the relay
if the relay has been taken apart for repairs or the
adjustments disturbed. This procedure should not
be used until it is apparent that the relay is not
in proper working order. ((See ‘‘Acceptance Check’’)

Tripping Relay (AR Unit)

If the type AR tripping relay unit adjustments are
disturbed or are in error, or it becomes necessary
to replace some part, use the following adjustment
procedure.

a. Adjust the set screw at the rear of the top of
the frame to obtain a 0.009-inch gap at the rear
end of the armature air gap.

b. Adjust each contact spring to obtain 4 grams
pressure at the very end of the spring. This
pressure should be sufficient to move the spring
away from the edge of the slot of the card. On
the two normally open two normally closed
contact relay, adjust each normally open contact
spring for 8 grams to just move the contact
away‘from the card. Adjust the normally closed

contact for 15 grams spring pressure, to jus
move contact spring away from the card. T
adjust the stationary contact screw to gus
away from the card. \

c. Adjust each stationary contact screw to t
a contact gap of 0.020 to 0.022 inchesgfor
normally open contacts. Energize the [relay{and
the normally contacts should h’\\ 30

%

grams contact follow. The normally closed,
any, should have a contact gap of .015 in

When calibrated as outlined above, the relay sh
meet the characteristics of Table II and IV.

L 4
Indicating Contactor Switch (ICS)
Close the main relay contacts d s sufficient
d-c current through the trip cir close the

contacts of the ICS. This v
be not greater than the part
being used. The operation“ind
drop freely.

rrent should
CS tap setting
or target should

The contact gap ul approximately .047"
between the bridging ving contact and the ad-
justable stationdry acts. The bridging moving

both stationary contacts

required other than check listed
unde ceptance check.

RENEWAL PARTS

Repair work can be done most satisfactorily at the
factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.
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gt INTERNAL cBlggg:)T
NSJJIB-EER DESCRIPTION SCHEMATIC NSJJ;EER
FT-11 CASE
718B820A09 |48 Vdc; 2M contacts; 2 ICS units 719B963 (Fig. 1) |204C674GO1 |88QA436 (Fig. 5)
718B820A10 | 125 Vdc; 2M contacts; 2 ICS units 719B963 (Fig. 880A435 (Fig. 6)
718B820A11 | 250 Vdc; 2M contacts; 2 ICS units 719B944 (Fig. 880A433 (Fig. )
718B820A12 |48 Vdc; 2M contacts; 1 ICS unit 719B945 (Fig. 880A436 (Fig. 5)
718B820A13 | 125 Vdc; 2M contacts; 1 ICS unit 719B945 (Fig. 880A435 (Fig. 6)
718B820A14 | 250 Vdc; 2M contacts; 1 ICS unit 719B946 (Hig. 04C818G01 |880A433 (Fig. )
FT-22 CASE

T17TB770A10 |48 Vdc; 2M-2B contacts; g.8) [204C761G02 | 880A962 (Fig. 13)
717BT7T70A11 | 125 Vdc; 2M-2B contacts; 51(Fig. 8) [204C761G01 | 880A434 (Fig. 14)
T17TB770A12 | 48 Vdc; 4M contacts 952 (Fig. 9) [204C761G02 | 880A962 (Fig. 13)
T17B770A13 | 125 Vdc; 4M contacts, 719B952 (Fig.9) |204C761G01 | 880A434 (Fig. 14)
717B770A14 | 48 Vdc; 2M-2B contacts; 2 ICS uni 719B947 (Fig. 10) | 204C761G02 | 880A962(Fig. 13)
717B770A15 | 125 Vdc, 2M-2B contacts; 719B947 (Fig. 10) | 204C761G01 | 880A434 (Fig. 14)
7T17B770A16 | 250 Vdc; 2M-2B contacts; 719B948 (Fig. 11) | 204C762G01 | 880A431(Fig. 15)
T17TBT770A17 | 48 Vdc; 4M contacts; 2/IC 719B956 (Fig. 12) | 204C761G02 | 880A962 (Fig. 13)
717BT770A18 | 125 Vdc; 4M contadts; 2 719B956 (Fig. 12) [ 204C761G01 | 880A434 (Fig. 14)
717B770A19 | 48 Vdc, 4M-4M M T19B953 (Fig. 16)]204C675G02 | 880A965 (Fig. 23)
717B770A20 | 125 vdc; &tacts; 719B953 (Fig. 16)| 204C675G01 | 880A964 (Fig. 24)
717B770A21 | 48 Vdc, contacts; 719B950 (Fig. 17) | 204C675G02 | 880A965 (Fig. 23)
T17TBT70A22 | 125 -2M/2B contacts; 719B950 (Fig. 17) | 204C675G01 | 880A964 (Fig. 24)
T17B7T0A2 @/2B-2M/2B contacts; 719B949 (Fig. 18) | 204C675G02 | 880A965 (Fig. 23)
T1TBT704A24 125 ydc; 2M/2B-2M/2B contacts; 719B949 (Fig. 18) | 204C675G01 | 880A964 (Fig. 24)
T17B770A25 Vdc; 4M-4M contacts; 2 ICS units 719B954 (Fig. 19) 1 204C675G02 | 880A965 (Fig. 23)
717877% 125 Vdc; 4M-4M contacts; 2 ICS units 719B954 (Fig. 19)| 204C675G01 | 880A964 (Fig. 24)

250 Vdc; 2M-2B/ 2M-2B contacts; 2ICS units | 7T19B955 (Fig. 20) [ 204C763G01 | 880A963 (Fig. 25)

125 Vdc; 2M-2B/2M-2B contacts; 2ICS units | 719B957(Fig. 21)| 204C675G01 | 880A964 (Fig. 24)

250 Vdc; 4M contacts; 2 ICS units 719B958 (Fig. 22)| 204C762G01 | 880A431 (Fig. 15)




TYPE ARS RELAY

—r— :)-> 10
STYLE N0, REQs ENG. REF,
BUFF RELAY AR Ics-l —COMPONENT REQ ——1
DRVR L____'r—* 2 CAPAC ITOR
74— 1 : ; 3] B49A43ITHOY 1 047 NFD
AR 165-2
= ‘; 0100E
01 8374692H03 ) 146454
ZENER DIODE
n 1854212406 | 1436868
7] 186A797H06 1 w9578
23-26_(125vDc) 187A936H17 2 1430508
13-76 { 48YDC) 8784619402 2 1.5KE68A
TRANS IS TORS
0102 (125vDC) 837461701 2 203589
Q1-Q2 ( #8voc) 762A672H) 4 2 2M5681
RESISTOR
RI - R2 6294531132 2 | 1%n-5w-2%
R3 629A531 178 1 [82k0-.5w=2%
RY 629A531H63 1 |20k0-.5m-2%
RS 6294531156 1 [10k0-.5w-2%
(LEFT -HAND) AR —__ re6/[125v0¢) 185A209H21 1| skn-1ow-2¢
(RIGHT-HAND) AR —_| R6 ( 48¥DC) 763A129K21 1 [1.5Kk0e5w5%
(" RED HANDLE A7 ( M8voc) 1202586 [ 200 0 -25w]
t——TEST SWITCH R7 (125¥D€) 1267293 ' 1500 0-25W
| ——~TERMINAL
FRONT YIEW NEG.
SUB. 1
719B963
Fig. 1. Type ARS Relay - Single Input Buffer -4/ AR\Uni't with 2M Contacts - 21CS Units in
FT-11 Case 48 & 125 VDC. '
rr——(::)—;lo
COMPONENT STYAE MO, REQ MG, RFF
BUFF RELAY AR ics-} 2 APACITOR
ORVR —— ;
74— — . 3] B49ANITHON 1 087 WFO
L 1 C
T2 e D100E
3 01 8374692H03 ' IN6U5A
ZENER DIODE
u 185A212H06 ' IN36868
2 186A797H06 | 9578
A
N - 75 187A936H17 - 2 1430508
TRANS ISTORS
Q2 878A432HOI 1 2M%063
RESISTORS
RI - R2 6294531432 2 | jyg-.5w =24
[X] 629A531H78 1 | 82xp-.5m-2%
R 629A531H56 1| 10kn-,5m-2%
R7_(250¥) 1205222 1 | 6000 0- 25w
LEFT
(HAND ) AR———] RED HANDLE
{RIGHT HAND} AR — |
———TEST SWITCH
| TERMINAL
SUB. 1
719B944

Fig. 2. Type ARS Relay - Single Input Buffer - I AR Unit with 2M Contacts 2 ICS Units in
FT-11 Case 250V.D.C.
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l.L. 41€759.2A

Fn- Uc's 10 COMPONENT STYLE N0, REQ. (| ENG. REF.
BUFF BRvA e 1cs 2 CAPACITOR
s © e | o B49AUITHOY V| .oummeD
o 5
AR
— % 6 D1 00E
o1 837A692H03 1 1H645A
ZENER DIODE
7 1854212106 1 1436868
2 188A297H06 i 19578
23-26 (125¥DC) 187A936H17, 2 | 1wa0s08
23-26 ( 48¥DC) $78A619402 2 | 1.5KE68A
TRANS ISTORS
1-92 (125v0€) 8374817H01 2 | 2w3ses
91-02 ( davoe) 7620672H1% 2 | awsem
RES ISTOR
R1-R2 629A531H32 7 | 1Ko-.5w-2%
®3 629A531H78 [ DT
RY 629531463 1| 20k0-.5w-28
LEFT 85 629A531H56 1| 1oKn-.5w-28
(HAND } AR ——— RED HANDLE #8,.(125v0¢) 185A209H21 V| ska-low-2%
(RIGHT HAND) AR———"] ' R6 { 48Y0C) 7634129021 T | 1.5k0-5w-5%
EST SWITCH 7 { avoc) 1202586 1 | 200 0 - 25w
- R7 (125¥DC) 1267293 1 | 1500 0- 25w
——TERMINAL
FRONT YIEW NEG.
SUB. 1
719B945

Fig. 3. Type ARS Relay - Single Input Buffer - I AR Unit with 2 M Contacts | ICS Units in
FT-11 Case 48 & 125 V.D.C.

n——{ : 10
BUFF RELAY AR cs COMPONENT 1_svvie wo, REQ. | Eng. Rer.
7 DRVR 2 CAPACITOR
! 4l BUIAUITHOY ] .07 MFD
ar £ > 5
L L ,6 DI00E
01 837A692H03 | IN6UISA
F ZENER D10DE
_ _ N b} 185421 2406 | 1N36868
| 2 & 3 22 186A797H06 1 19578
R2 | 24-15 187A936H17 2 1N30598
bz L
« oT EIE] ’ TRANSISTORS
| —I 02 878A432HO1 1 2N4063
RESISTORS ]
RI-R2 629453132 2 [ika-.sw-27
| AR(RIGKT HAND) R3 629A531H78 1\ | B2K0=,5W-2"
RY 629A531H56 1 | roxn-.sw27,
R7 (250¥0C) 1205222 1t [e0000 - 25w
LEFT
HAN AR—71
{HAND) | —RED HANDLE
——TEST SWITCH
——TERMINAL
FRONT VIEW NEG.
SUB. 1
719B946

Fig. 4. Type ARS Relay - Single Input Buffer - | AR Unit with 2 M Contacts | ICS Units in
FT-11 Case 250 V.D.C.
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N | — N E ‘0
o l ’
[Z6 |
10 o
) —
M
30
© ) ©4
o
O O
SUB. 2
880A436
Fig. 5. Component Location Singlé'Input Buffer in Type FT-11 Case - 48 VDC.
1
o B < “‘:I'
O * O
'
t HEo—+
\
O t
mn
™
30
O @)
+
SUB. 1
880A435

Fig. 6. Component Location Single Input Buffer in FT-11 Case 125 VDC.
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-

Z2
Dt
R4

+—+ C\
@

o
o
+— 24 |+

5
©
<

SUB. 1
880A433

Fig. 7. Component Location(Single, Input Buffer in FT-11 Case 250 VDC.

BUFF
12 4 _L—’ !
T »i0
RELAY {” §
>
OR DRIVER a
BUFF ;E: 5
13— s
Te7
COMPONENT STYLE NO. REQ | ENG. REF.
_CAPACLTOR
el -2 BUIAN3THOY 7 087 _MED
D100
01 =D BIZAEI2HOR 2 HE'WSA
AR (LEFT HAND' ‘ ZENER DIONE T
h I . 26 185421 2H06 2 IN37EER
N AR(RIGHT HAND) 2 - 17 1864797106 2 Tiirs
> 28 - 117[175vbe] | 1874936K17 2 1135503
AR (RIGHT CENTER)\\ ‘T - 78 - 212 (48VDC)[ 878A613HOZ 2 1,5KEE8A
AR (LEFT CENTERES - TRAKS 1S T0R
S 03 - ou{125ypc) | 837A617HO1 2 243554
N - Q3= qu{ uevnc) | 7624672K14 2 2K5881
RED HANDLE
\%\ﬁ}fﬁ RESSTORS
/ R1-R2-R7-R8 6294531432 y
R3-R9 £29A531H/8 2
PR oy ey e — ,, - / TEST SWITCH RIO 6294531163 1
y [ ( N R11 €2945314H56 {
: /):/ §12 {125Y0€) 1854209421 1
Lo —— -— -—\—~ - _-Q__,O__( - TERMINAL R12 { u8YOC) 7634129H21 1 1.5K0~5W-5%
@ @ R13 (48¥DC) 1202586 [ 200 0 - 25W
_Rt3 (125¥0c} 1267293 ) 1500 - 25W
FRONT.VIEW
SUB. 1
719B951

Fig. 8. Type ARS Relay - 2 Buffered Input ‘‘OR" - 1 AR Unit 2M23 Contacts in
FT-22 Case 48 & 125 VDC.
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BUFF
I
12
—»Ii0
RELAY T, i
OR  lpRIvER e
BUFF TS5
134 > 6
—[-—. 7
COMPONE NT STYLE_NO REQU| ENG. JREF.
CApACiTOR
¢l -2 BUIAUITHOY 2 WON7 Men
D) ODE
0t - 02 8374632403 2 IMELSA
ZEKER DIODE
AR(LEFT HAND) T 182 2 | ixiich
7 -7 1BEA797HES, 2 IN578
AR(RIGHT HAND) 28 - 212(125vDC 1874936HIT 2 1N3D508
AR(RIGHT CENTER) 78 - 212{ 4B¥DC 8782619102 2 [INSSTEY)
TRAKS1STOR
AR (LEFT CENTER) C3-04 [125W0C) | BBZAT17ROT 7 R
03-0v { WBVDC) | TedApraniy 2 eest
RED HANDLE
/ RESISTORS
R1-R2-R7-R8 20453 1H32 4 cwo)”
RI=RS 6234531073 2 el
TEST SWITCH 10 6200531 HE l ]
X 629453 1 56 1 a2
%12 (125voc) 185420921 | [ 5kn-10n-5,
TERMINAL Ri2y( Y8VOC) 7634129021 | 1.5k0-5w-5%
—_ R13 {usvoc) 1 02586 | 200 - 25w
RL3 (125 voc) | 1267293 | 1500 (1- 25W
FRONT VIEW o
SUB. 1
719B952

Fig. 9. Type ARS Relay - 2 Buffered Input ‘‘OR" - 1 AR Unit\dM Contacts in FT-22 Case 48 & 125 VDC.

(" @ cs 10
|
BUFF 1C3 .
TOT0TeToT 12 +— ) )
' G :
+0.9 RELAY 3
OR DRIVER N
] BUFF %
134 5
b Cyr—**¢
o IS .
COMPORENT T stviewo. 1 Rreq ] ENG.  REF.
CAPACITOR | . I
¢l - c2 B49AYI7HOY 12 087 MFD
D10DE [
D1 - 02 837A692H03 7 TRGUSA.
AR (LEFT HAND} ZENER DIODE -
71 - 26 1854212H06 7| "in36868
/AR(RK;NT HAND) 22 = 17 186A797H06 2 iM9578
G Z8 = 212 [125W0C) | 187A936H17 H TRT0508
ARRIGHT CENTER) Z8 = 712 { 48YOC) | 878A619H02 2 T, 5KE6BA
TRAKS ] STOR
AR (LEFT CENTER) 03 - 04 [125vdC) B37A617HO1 7 2X3589
| Q3 - 04 { 48YDCY T6ZA672H1Y 2 205681
RED HANDLE
R1=R2-R7=R8 Al § | 1K= SW-2%
R3=R9 6294531478 2 |82Kn~, SW-27
______ /TES'r SWITCH R10 6294531163 T [ 20Kn- W2
R11 629A531H56 1 10KR-a5-2%
R12_{125¥DC) 185A209H21 1 5KN=10W=5
TERMINAL R12 [48VOCY 7 1 T 1.5K0-BW-5¢
/ RIZ_{48vDCY 1202586 i 200 0- 25W
RI3_(125v0C) 1267293 v 11500 n- 25W
FRONT VIEW
SUB. 1
719B947

10

Fig.N0.)Type ARS Relay - 2 Buffered Input ‘'OR’’ - 1 AR Unit 2M2B Contacts 2 ICS Units in FT- 22 Case.
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(°6%0%0 IPT Y

SRR 12 +—| '
66060000, I L . wF L

—=--

>

OR  —lomiver

4
4
3 f BUFF AR{
o 134¢— 5
T 12 « - Cr—*s
~] 1 —RZ} e AR ics
L 7
Tu ch o LI—(;E)‘
" COMPONENT STYLE WO, REQ. | ENG. REF, |
L cAPACITOR
a-c2 84IAUITHOY 2 | .0V NFD
AR (LEFT HAND) D1 - 02 BITAGIZHOT 7 | TWevsh
L AR (RIGHT HAND) [ ZENER DIODE
T 1854212006 7 | iW3e8es
AR (RIGHT CENTER)\ 177 - 17 | REATSTH06 2 | mes7e
29 - 110 187A936H17 2 | 30508
AR (LEFT CENTER) (TRas)
TRAKSTSTOR
o 878A¢3ZHOT T | _2mo063
RED HANDLE
RESISTORS
Ri=g2-R7-RE §29A531432 ¥ | TK0-JW-2
TEST SWITCH 1 629A531H78 2 | B2KN-.5W-2%
Bl Al 1| 10K0-,SW-2%
®lll (250 voC 1206222 116000 0 - 25%
/TERMINAL

SUB. 1
719B948

Fig. 11. Type ARS Relay - 2 Buffered laput “OR’' - 1 AR Unit 2M2B Contacts 2 ICS Units in
FT-22 Case 250 VDC.

rr@—‘ o
BUFF ARy 1€ ,
12
arL 2
RELAY m—
OR  —1oriveR o
BUFF AR‘[ s
13 4— L ——»
AR ics
I gnczs) 7
[componexy [STYLE Wa. [ REQ, [ EWG. REF,
CAPACITOR
1 - (2 BUIAYITHOY 2 +O47 WFD
[orooE
Dy - D2 837A637R0T 2 INGUGA
AR (LEFT HAND) S
| ZENER DIODE
AR(RIGHT HAND) 0 -126 1854212406 2 1436868
22 - 17 1BGAZ97HOG ] TK3578
AR(RIGHT CENTER 28 - 212({125V0] 187A936H1T 2 IN30508
78 - 212 [U8YDQ B78A619H0Z 1.5KE6BA
AR (LEFT CENTER) TRANSTSTOR
[ TRANS|STC
Q3 - 04 (126¥0C)| 837A617HO1 7 | awsses |
RED HANDLE 03 - o ( usvoc)| 7624672814 7| 2N5681
/ RESISTORS
—R2=R7- 0 =50 - 2%
TEST SWITC R1-R2-R7-R8 6294531132 [EE
e " RI - R9 £79A531178 7820w = 77
R10 629A53 1HE3 1| 20KA-,5W = 2%
R11 §2945I1HO6 1 10K=,5¢ - 2% |
TERMINAL R12 (125¥DC) 1A5A209H2) 1| 5% -10w - 87
V R12 (46YDC) 7634129421 1|, 5K0.6w = 6%
Ri3 [ 48¥DC) 1202586 1 200 n-25w
J R13 (125¥0C) 1267293 1T 1500 0 -23W
SUB. 1
719B956

Fig. 12. Type ARS Relay - 2 Buffered Input “OR’’ 1 AR Unit 4M Contacts 2 ICS Units in
FT-22 Case 48 & 125 VDC.
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| 3
0d o
i "
»
R}
R2
21 [zg] RS
| c2+] Fer ]
% J
Z6 [z& ]
[TRI2 |
+ +
4 567
© © 0@
SUB. 2
8802962
Fig. 13. Component Location Two Buffered Inputy!‘OR’’ in FT-22 Case - 48 VDC.
v\ 2 3
HRillroo0 O
. 0 0
N N
Q @
+{R +
5 +Hre
+{R3> 1+
&3
—= ;‘:Z oI
o+
+HR7}+
- R\ =i
+ n
4 S 6 7
0000
SUB. 1
880A434 -

Fig. 14. Component Location Two Buffered Input ‘‘OR’ in FT-22 Case 125 VDC.
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o—
On~
Cw

OF
Qv
(o]
0-

SUB. 1
880A431

Fig. 15. Component Location Twé Buffered Input ‘‘OR"’ in FT-22 Case - 250 VDC.

i

| - AR2{RIGHT CENTER)

ARZ(LEFT CENTER}~—]
~ -
AR2(LEFT HAND)——1 ARZ (RIGHT HAND)
COMPONENT STYLE MO REQ. | EMG.  REF.
B
AR2(RIGHT HAND) /ARI {LEFT HAND) CAPACISOR
o -c2 B49AYITHOY 2 047 MFD
0100E
0l - D2 B837A692H03 2 IN6USA
ZENER 0100E
71 - 26 185A212H06 2 IN368E8
12 - 11 [ 186A797H06 2 1N9578
713-28-211-212{125V0C) | 1874936H17 [ 1K30508
13-78-711-212( usvoc)|  878A619H02 4 1.5K€684
TRANS ISTOR
[ 1 10 qu (125v0¢) 9374617H01 4 23589
ARHRIGHT CENTER) {91 7o qu { uswdc) wenmu y 25681
- =
| _—ARI(RIGHT HAND)
ARI{LEFT HAND) RESISTORS
RZ-RT- [l y 1KQ=,50-27
ARNLEFT CENTER) R1-R2-R7-R8 629A531H32 =, 5we2
RED HANDLE R3-R9 6294531 K78 2 82K0~, 5W-27%
;TEST SWITCH RU-R1D 6294531H63 2 20K0-.54=2%
R5-RI1 629A531H56 2 10KD=,5W=-2%
RE-R12 (125¥0C) |  185A209H21 2 5KQ-10W-5% |
}/TERM'NAL RE-R12 [ 4B¥DC 763A120421 2| 1.5K0-5w-51
RI3-R1Y_{ 48vDC) _ 1202586 2 200 - 25W
FRONT VIEW [ ris-rw (126v0c) | 1267293 2 | 1500 n-25w
719B953

Fig. 16. Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units (All Make) Contacts in
FT-22 Case - 48 & 125 VDC.

13
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ARZ(LEFT CENTER} —|

ARZ{LEFT HAND)—

ARZ{RIGHT HAND) — |

ARI{RIGHT CENTER)

ARILEFT CENTER)—_|

FRONT VIEW

L—~AR2 (RIGHT CENTER)
—AR2 (RIGHT HAND}

|~— ARI (LEFT HAND)

LARI(RIGH’T HAND)
ARI(LEFT HAND
AR )
P~ RED HANDLE

! | —TEST SwiTcH

TERMINAL

—

COMPONENT STYLE NO W ENG.  REF.
CAPACITOR |
| Cl -2 B49AUITHOY 2 047 MFD
D10DE
01 - 02 8374692H03 2. INGU5A
ZENER DI10DE
n -1 195421 2H06 2 IN368ES
L 22-711 1864797H06 2 9578
73-76-2} (-Z12(125vD€) |  187A936H17 [ 1430508
73-28-231-212( 48VOC}|  878A619HD2 “ 1.5KE68A
TRANSISTOR
Q1 TO g (125vDC) 8374617401 [ 2N3589
@1 T0 Q4 { ¥evDC) 762467 2H14 4 285681
RESISTORS
R1-R2-R7-R8 6294531432 v 1KG=.5n-27
R3I-RY. 6294531178 2 82K0-.58-27
RY-R10 629A531H63 2 20 K-, 54-2%
R5-R11 §29A531K56 2 10KD=. 5w=24
R6=RI2 {125¥DC), 185A209H21 2 5KN-10W-5%
RE=R (2 {husvoc) 763A129H21 2 1.5k0-5w-59 |
R13-R14_{ MBVDCY 1202586 2 200 0-25w
Ri3=RiY (1250V0C) 1267293 2 1500 n-25w

SUB. 1
7198950
Fig. 17. Relay Type ARS - 2 Single Buffered Inputs - 20AR Units (4M-2M 2B) Contacts in FT-22 Case.
48 and 125 Vdc
ARZ(LEFT CENTER) —— AR2(RIGHT CENTER)
AR2 (LEFT MAND) =1 AR2 (RIGHT HAND)
COMPONENT STYLE MO | REQ. | ewg. Ref.
ARZ(RIGHT HAND} ARI (LEFT HAND) CAPACITOR T
G _-c2 849AUITHOY I 2 L0N7 MFD
i
D10DE
0! - 02 | _837A692MO3 | 2 LR
N
ZENER DIODE
2 - 26 185A212H06 2 INJ686D
__12-327 | 1864797H06 H
73-78-Z11-212(125vDC) [  1874936H17 )
23-28-211-212( ugydc)|  B78A619HO2 ] 1.5KE6BA
TRANS ISTOR
Q1_T0 Qu_{125vDC) 837461701 y 2K3589
ARI(RIGHT CENTER) - Q1 TO Q4 { Y8YDC) | 762A672K14 4 2K5681
ARI{RIGHT HAND)
[—ARI(LEFT HAND) RESISTORS -
ARHLEFT CENTER) —4 RI-R2-R7-R8 6294531 K32 8
RED HANDLE R3-RY 6204531178 2
TEST SWITCH RU-R10 §294531H53 2
RS=R11 6294531156 H
b RE=R12 (125vDC) 1854209K21 2
L TERMINAL RE-RI2 { ¥BYDC) 76341 29H2¢ 2 1. 5KQ=5W=5"
RIB-04 ((4gydC) | 1202686 | 2 200 0- 25w
FRONT VIEW RI3-R14 {125ypg) | 1267293 1500 0-25W
SUB. 1
719B949

Figwil8y Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units (2M2B - 2M2B) Contacts in FT-22 Case.

48 and 125 Vdc

14
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TYPE ARS RELAY 1.L. 41-759.2A

AR2(LEFT CENTER)— AR2(RIGHT CENTER}

ARZ(LEFT HANDI—_| ~1——AR2 (RIGHT HAND}
i COMPONFRT STYLE NO REQ. ENG.  REF.
AR2{RIGHT HAND)——{—__ |_—ARI {LEFT HAND} CAPACITOR
- BuIANITHOY |03 .047_wFD
| rone__ |
D) - D2 837A69ZH03 2 INEUSA
TENER DI0DE
20 - 16 185421206 2 IN36868
277 1864737K06 2 1K9578 ]
23-28-211-212{125v0C) . 167A936H17 4 1N30508
23-28-711-212(_u8voCc}| | BTBA6I9HO2 ] 1.5KE68A
TRANS 1S TOR i
Q1 10 v (128voc) 837A617HO1 u 243589
1
ARIRIGHT CENTER‘\[ QM0 ob nevocy 762A672H1y 4 2N558
—ARI (RIGHT HAND}
ARI(LEFT HAND) y
Lp2oki— 4531432 y
ARNLEFT CENTER) RS e 62949
p—RED HANDLE RI-RY 6294531H78 2
L—— TEST SWITCH Ry4Ri0 6294531K63 2
R5-R] 1 6294531456 2
F{G-Rll 125¥0¢ |55A102*2\ 2
TERMINAL R6-R12_{ 48VDC) 7634129421 2 L SKA-5H- 5%
RI3-R14 { 48VDC) 1202586 2 200 0 - 25w
FRONT ViEW RI3=R14_(125VDC) 1267293 2 1500 0 - 25w

SuUB. 1
719B954

Fig. 19. Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units All Make Contacts -
2 ICS Units in FT-22 Case — 48 and 125 Vdc

AR2 (LEFT HAND) | ——AR2{(RIGHT CENTER)
AR2 (LEFT CENTER)—11 | ——AR2 {RIGHT HAND)
N
ARI (LEFT HAND) COMPONENT STYLE_wO. REQ. |ENG, REF.
CAPACITOR
AR2 {RIGHT HANOF — c1-C2 849A437HOI 2 L047 WFD
S
010DE
01202 B37A692H03 2 1M64SA
!
ZENER D10DE
Z\-16 185A212H06 2 1N36868
72-77 186A797H06 2 189578
‘16 CZ’I‘ p= 5 * a0 4-75-79-710 187493417 | 130508
o) o
TRANS'STOR
L, | _—ARI{RIGHT CENTER) 92 - g 8784432401 2| 24063
ARI(LEFT_HAND!
[_—ARI{RIGHT HAND) RESISTOR
RI-R2-R7-R8 6294531432 y 1Kl=\5%=2"
AR| (LEFT CENTER! RED HANDLE R3-RY 6294531178 2 82K0~, 5W-2%
F RY=RIO 6294531456 2 10K0-,5W=21
{——TEST SWITCH RI1-R12 {250¥DC) 1205222 2 60000 - 25W
/TERMINAL -
|
SUB. 1
719B955

Fig. 20. Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units (4M-4M) Contacts - 2 ICS Units in
FT-22 Case- 250 VDC.
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I.L. 41-759.2A

ARZ{LEFT HAND).

ARZ(RIGHT HAND} ——

ARI(RIGHT CENTER}
ARI(LEFT HAND)

ARILEFT cm‘r:k

ARZ{LEFT CENTER) | =

st N

+FRONT ViEW

+—AR2(RIGHT CENTER)

~"—AR2 (RIGHT HAND)

//ARI (LEFT HAND)

/ARI(RIGHT HAND)

RED HANDLE
TEST SWITCH

| — TERMINAL

23-78-211-212( 48YDC)

qunﬂ STYLE
CAPACITOR
¢ -c2 §49A437HOY 2 L087_HF0
0100E
D1 - D2 B8374692H03 2 Jﬁ“sﬂ
TENER DI0DE ]
21 - 26 1854212006 : . TR
-1 1864797406 2 19578
" 23-28-211-212(125v0C} | __187A936017 Y 130508
87646194020 | W T.5KE60A

TRANS|STOR

91 10 Qu (125¥0¢)

837461 7H0Y

4 IN3589

Q1 10 4 ( u8voc)

T62A672H1 4

Y 255681

RESISTCRS

R1-R2-R7-R8

| “eamasainiz |

R3-R3
RU-R1Q

6290531H78 |

6294531463

H52RL1

k6-R12 {“WB¥DC)

#13-pIA( 48VD0)

y
2 B
2 B
| A 6294531H56 2 | 1o
RE=A12125v0C) 1854209K21 2 51 3
7634129424 2 1L 5KR-5n-5%
1202586 2 200 0-25wW

RIB=R (¥ (125v0C)

1267293 [

2 | 1500 ¢-25w

SUB. 1
719B957

Fig. 21. Relay Type ARS - 2 Single Buffered Inputsis2AR Units (2M2B-2M2B) Contacts -

2 ICS Units in FT-22 Case — 125 Vdc

AR (LEFT HAND)

AR (RIGHT CENTER)\
AR (LEFT CENTER)N

FRONT VIEW

/AR(RIGHT HAND)

RED HANDLE

TEST SWITCH

Vrcnumu

@0
AR

BUFF T__T.ic5 )
T »2
AR
RELAY L3
|l
or DRIVER AR .
BUFF _J— AR
L 5
AR 'CS_
];.;I___<::E}. 7
" COMPONENT STYLE NO. REQ. ENG.REF,
CAPACITOR
a -c2 8494437HOY 2 L0U7 MED
0100E
01- 02 8374692H03 7 THGWGA
ZENER D 10DE
2 - 76 195421 2H0E 7 TNIE3ES
2 - 17 1864797106 2 IN9578
9 - 110 T87A936H17 2 TN30508
TRANSISTOR
o4 8784432H01 [ 2N3063
RESISTORS
RL=B2-R7-R8 6294531432 y 1K=y 52"
R3-RY 629A531K78 2 26Q-, 602"
—RI0 6294531 1 10K, SW =2
R11 (250v0C) 1205222 2 600010 - 25%

Fig. 22. Type ARS Relay - 2 Buffered Input “‘OR"’ - 1 AR Unit 4M Contacts 2 ICS Units in

16

FT-22 Case 250 VDC.
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I.L. 41-759.2A

RIl

1212 |

128

R6

RA2

H
o=
P

B

N
W
0}|0
(SN

+
O

"/ m N

4 5 6 7
©©O0o

.

SUB.

880A965

2

Fig. 23, Component Location Two Single Buffered Inputs in Type FT-22 Case - 48 VDC.
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+HRi+o0d o
0 0
+
"R e
5 5 + RG KN
O
+—L 120+ — RIY
+{ o2 [+ hz Vo
Hz M o +— 23
+| c2+H e
R
— +lz8 1 —+ D1
-m ® R4 —+
©
+ R\ —+ @
1 J (=)
O +_
4 S & 7
O 00O O+HRS I+
SUB. 1
880A964

18

Fig. 24. Component Logation Two Single Buffered Inputs in Type FT-22 Case - 125 VDC.
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—+ RI0
+{>2
-+

+ <2t
~H(Z10|

l 4+

O»
ov
(o ])
0=

SUB. 1
880A963

Fig. 25. @mponent Location Two Single Buffered Inputs in FT-22 Case 250 VDC.
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Westinghouse 1.L. 41-759.2A
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPE ARS RELAY

CAUTION: Before putting protection relays into
service, remove all blocking which may have been
inserted for the purpose of securing the parts during
shipment. Make sure that all moving parts operate
freely and can close properly. Operate the relay to
check the settings and electrical connections.

ARS APPLICATION

The ARS relay is a high speed contact converter for
a 20 volt low energy level signal. It may be used as
a tripping auxiliary for relays such as the SP and
SDG-1 or as an oscillograph interface.

The driving device must be capable of providing an
input to the ARS of 6 milliamperes at a level of
15 to 20 volts.

CONSTRUCTION & OPERATION

The type ARS relay is composed of 1 or 2/AR units
with series resistors, a printed circuit*module, and
indicating contactor switches (ICS) when required,
mounted in a FT-11 or FT-22 ‘€asejadepending upon
style.

AR Unit

The relay consists of four stationary contact screws,
four leaf spring moving comta¢ts, a moving armature
and card assembly, fwhichgoperates the moving con-
tacts; a U shaped laminated core, a coil, a frame,
a molded imSulation, block and a series resistor.

The armaturedand gdard assembly slip over a hinge
pin which is inserted in the laminations. The moving
and stationary contacts are mounted on the molded
insulation block. The molded block and coil and
lamination assembly are mounted to the frame. All
contacts are fine silver.

Whenythe coil and resistor are energized, the arma-
ture is attracted to the laminations. The card moves
with the armature thereby operating the moving

SUPERSEDES I.L. 41-759.2

Complete Revision

contacts. The tension of the mé&¥ing contacts is the
resetting force.

High speed operationy,istebtained by the low inertia
of the moving pasts, a‘8ensitive electromagnet, and
the proper L/Rgiatiofeffthe operating circuit.

Printed CircuityModule

The, printed |@ircuit module contains the proper
numbeny,, of gtransistors, protective zener diodes,
capacitorsy resistors, and diodes for the buffered
amplifien, circuitry controlling each AR unit. With
the“Wrated supply voltage to the relay, the proper
Signal voltage applied to an input terminal will
cause the related AR unit to pick up. The AR unit
Will then energize the ICS (if used), which will seal
around the AR unit contacts.

The removal of the input voltage will cause the AR
unit to drop out.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature, to which
leaf-spring mounted contacts are attached, is
attracted to the magnetic core upon energization
of the switch. When the switch closes, the moving
contacts bridge two stationary contacts, completing
the trip circuit. Also during this operation two
fingers on the armature deflect a spring located on
the front of the switch, which allows the operation
indicator target to drop.

The front spring, in addition to holding the target,

provides restraint for the armature and thus controls
the pickup value of the switch.

CHARACTERISTICS

All ARS relays are capable of being energized con-
tinuously. The input energy requirements are listed
in Table I.

EFFECTIVE FEBRUARY 1973




TYPE ARS RELAY

AR Unit

All AR units are capable of being energized con-
tinuously. All high speed relays will pick up at 80%
of rated voltage or less; and drop out at 10% of
rated voltage or higher.

Typical operating times and effective contact
bounce are outlined in the tables II and IV.

Each relay contact is rated 3 amps continuous and
30 amps long enough to trip a breaker.

Indicating Contactor Switch (ICS)

The AR contacts will safely close 30 amperes at
250 volts dc and the seal-in contacts of the indicat-
ing contactor switch will safely carry this current
long enough to trip a circuit breaker.

The indicating contactor switch has two taps that
provide a pickup setting of 0.2 or 2 amperes. To
change taps requires connecting the lead located
in front of the tap block to the desired setting by
means of a screw connection.

ICS Circuit Constants

0.2 ampere tap — 6.5 ohms dc resistance

2.0 ampere tap — 0.15 ohms dc resistance

ARS Operate and Reset Time

The operate and reset times for the ARS rel@y are
shown in Tables II and III. The ARS qperating time
is the combined time of the circuit delay time“(@able
III) plus the AR unit time (Table II)laccording to
the particular contact arrangement usé€d.

SETTINGS

Indicating Contactor Switch (1GS)

The only setting r€quired omy the ICS unit is the
s€lection of the 02y0rf2.0 ampere tap setting. This
is made by connectingpthg lead located in front of
the tap block to the desired setting by means of
the connecting screw.

INSTALLATION

The relays®ishould be mounted on switchboard
panéls,. On their equivalent in a location free from
dirt, moisture, excessive vibration, and heat. Mount

the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting orghy
means of the rear mounting stud or studs forpro-
jection mounting. Either a mounting stud or ‘the
mounting screws may be utilized for groundingthe
relay. The electrical connections may be made
directly to the terminals by means of screws for
steel panel mounting or to the @germimal studs
furnished with the relay for thiek p@nel /mounting.
The terminal studs may be easily“pemoved or in-
serted by locking two nuts ofi the, stud and then
turning the proper nut with a_wredch,

For detailed informatiof@en th€é FT-11 or FT-22
case, refer to I.L. 41-076%

TABLE |

INPUT ‘ENERGY REQUIREMENTS

INPUT
(dc Velts) RANGE
(de Volts) REQUIREMENT
20 15 to 20 6 Milliamperes
TABLE 11
AR UNIT OPERATE AND RESET TIMES
Rated Operate Time Reset Time
Operating (Milliseconds) (Milliseconds)
Energy [NO Contact|NC Contact| NC Contact
(WATTS) Closes Opens Closes
10 2.0 1.5 4.0
TABLE 111
MAXIMUM CIRCUIT DELAY TIME
DELAY
INPUT VOLTAGE TIME IN
(dc Volts) APPLIED MICROSECONDS
20 15 Volts 90

N
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I.L. 41-7

TABLE 1V
AR UNIT CONTACT BOUNCE
Effective Bounce Time
CONTACT In Milliseconds
LOADING
Normally | Normally
Open Closed
Dry Circuit 2 6-8
10 Watt (one AR relay) 1 —
Breaker Trip Coil .2 —

TABLE V
CONTACT INTERRUPTING CAPABILITY
(AMPERES)
RESISTIVE | INDUCTIVE
LOAD LOAD
D.C. VOLTAGE WILL WILL

INTERRUPT | INTER

250 0.2
125 0.5

48 1.5
O

ADJUSTMENTS

correct operation

at the factory and
ent after receipt by
ments have been changed
repairs, the instructions

The proper adjustments in
of this relay have be mal
should not require
the customer. If the
or the relay ta ar
below shouldfbe fo

ACCEPT C K
AR Unit_

The followig check is recommended to insure that
the AR unit is in proper working order.
1. act gaps

Normally open contacts should have a gap
of.018 to .023 inch.

K Per Table II

b. Normally closed contact gap sbe

.013 minimum. Q

a. On four normally open contact relays, the
normally open contacts should dpave approxi-
minately 4 grams pre re on the card in the
de-energized positi 15 to 30 grams
contact pressure ergized position.

2. Contact pressure

p and two normally
mally closed contacts
mately 15 grams contact
-energized position. Each

closed relays, Ot
should have
pressure the

norma 0 contact spring should have
appreXimai 8 grams pressure against the
ca

D

ature gap should be .009 inches meas-
at the narrowest part of the armature gap.

tact operate time

@ndicuting Contactor Switch (ICS)

Close the main relay contacts and pass sufficient
d-c current through the trip circuit to close the
contacts of the ICS. This value of current should
be not greater than the particular ICS tap setting
used. The operation indicator target should drop
freely.

Printed Circuit Module

The following check is recommended to insure that
the circuitry on the printed circuit module is func-
tioning properly.

—_

Apply rated voltage to the proper supply ter-
minals, marked positive and negative on internal
schematics.

2. Apply rated voltage to each input, one at a
time, and its respective AR unit should operate
(pick up). Remove the input and the AR unit
should drop out. The ARS relay should operate
within the times shown in Tables II and III. The
ARS operating time is the combined time of the
circuit delay time (Table III) plus the AR unit
time (Table II) according to the particular con-
tact arrangement used.
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CALIBRATION

Use the following procedure for calibrating the relay
if the relay has been taken apart for repairs or the
adjustments disturbed. This procedure should not
be used until it is apparent that the relay is not
in proper working order. ((See ‘‘Acceptance Check’’)

Tripping Relay (AR Unit)

If the type AR tripping relay unit adjustments are
disturbed or are in error, or it becomes necessary
to replace some part, use the following adjustment
procedure.

a. Adjust the set screw at the rear of the top of
the frame to obtain a 0.009-inch gap at the rear
end of the armature air gap.

b. Adjust each contact spring to obtain 4 grams
pressure at the very end of the spring. This
pressure should be sufficient to move the spring
away from the edge of the slot of the card. On
the two normally open two normally closed
contact relay, adjust each normally open contact
spring for 8 grams to just move the contact
away'from the card. Adjust the normally closed

contact for 15 grams spring pressure, to ju
move contact spring away from the card. T
adjust the stationary contact screw todjus

away from the card.

c. Adjust each stationary contact screw tofob
a contact gap of 0.020 to 0.022 inch 0
normally open contacts. Energize thelrelaghand

the normally contacts should h’a\ 30

Q>®

grams contact follow. The normally closed,
any, should have a contact gap of .015 i S.

When calibrated as outlined above, the relay sh
meet the characteristics of Table II and IV.

L 4
Indicating Contactor Switch (ICS)

Close the main relay contact ss’ sufficient
d-c current through the trip ci 0 close the
contacts of the ICS. This valu f “current should
be not greater than the part @ CS tap setting
being used. The operatio éator target should

drop freely.

e approximately .047"
oving contact and the ad-
entacts. The bridging moving
h both stationary contacts

The contact gap oul
between the bridgi

required other than check listed
und cceptance check.

RENEWAL PARTS

Repair work can be done most satisfactorily at the
factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.
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RELAY INTERNAL CB'SEEIDT
NSJJBLEER DESCRIPTION SCHEMATIC NSJJ!B'EER OCAO v
FT-11 CASE
718B820A09 {48 Vdc: 2M contacts; 2 ICS units 719B963 (Fig. 1) [204C674GO01 880‘436 (Fig. 5)
718B820A10 | 125 Vdc; 2M contacts; 2 ICS units 719B963 (Fig. 1) 880A435 (Fig. 6)
718B820A11 | 250 Vdc; 2M contacts; 2 ICS units 719B944 (Fig. 2) 880A433 (Fig. 7)
718B820A12 |48 Vdc, 2M contacts; 1 ICS unit 719B945 (Fig. 3) 880A436 (Fig. 5)
7T18B820A13 | 125 Vdc; 2M contacts; 1 ICS unit 719B945 (Fig. 674G02 [880A435 (Fig. 6)
718B820A14 | 250 Vdc; 2M contacts; 1 ICS unit T19B946 (F 4C818G01 |880A433 (Fig. T)
717TB770A10 | 48 Vdc, 2M-2B contacts; 204CT761G02 | 880A962(Fig. 13)
T17B770A11 | 125 Vdc; 2M-2B contacts; 204C761G01 | 880A434 (Fig. 14)
T1TBT770A12 | 48 Vdc; 4M contacts 204C761G02 | 880A962 (Fig. 13)
717TB770A13 | 125 Vdc; 4M contacts; 719B952 (Fig.9) [204C761G01 | 880A434 (Fig. 14)\1
T1TBTT70A14 | 48 Vdc; 2M-2B contacts; 2 ICS nit 1538947(171& 10)| 204C761G02 | 880A962(Fig. IS)J
717B770A15 T19B947 (Fig. 10) | 204C761G01 | 880A434 (Fig. 14)‘
717B770A16 719B94 8 (Fig. 11) | 204C762G01 | 880A431(Fig. 15)
T17TB770A17 719B956 (Fig. 12) | 204C761G02 | 880A962(Fig. 13)
717B770A18 719B956 (Fig. 12) | 204C761G01 | 880A434 (Fig. 14)
717B770A19 719B953 (Fig. 16)) 204C675G02 | 880A965 (Fig. 23)
717BT70A20 719B953 (Fig. 16) | 204C675G01 | 880A964 (F'ig. 24)
T17BT70A21 719B950(Fig. 17) | 204C675G02 | 880A965 (Fig. 23)
T17BT70A22 | 125 /2B contacts; 719B950 (Fig. 17) | 204C675G01 | 880A964 (Fig. 24)
717BT70A23 %ZBQM/ZB contacts; 719B949 (Fig. 18) | 204C675G02 | 880A965 (Fig. 23)
; 2M/2B-2M/ 2B contacts; 719B949 (Fig. 18) | 204C675G01 | 880A964 (Fig. 24)
T17B770A25 dc; 4M-4M contacts; 2 ICS units 719B954 (Fig. 19) | 204C675G02 | 880A965 (Fig. 23)
717BT70A26 | 125 Vdc, 4M-4M contacts; 2 ICS units 719B954 (Fig. 19) | 204C675G01 | 880A964 (Fig. 24)
T1TBT70A27 | 250 Vdc: 2M-2B/ 2M-2B contacts; 2ICS units | 719B955 (Fig. 20) | 204C763G01 | 880A963 (Fig. 25)
770A28 | 125 Vdc,; 2M-2B/2M-2B contacts; 2ICS units | 719B957 (Fig. 21) [ 204C675G01 | 880A964 (Fig. 24)
17TB7T70A29 | 250 Vdc; 4M contacts; 2 ICS units 719B958 (Fig. 22)| 204C762G01 | 880A431 (Fig. 15)
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SUFE SELAY s STYLE WO, REQ. ENG. REFy
DRVR ‘[_____’ [ CAPACITOR
7 — AR ; 3l 849AY37HON [ 087 MFD
AR 1CS-,
———» g D10DE
o 8374692403 1 I1N6U5A
ZENER DIODE
21 1854212406 1 IN36868
22 1864797106 1 1K9578
23-26 (125vDc) 1874936H17 2 130508
13- ( u8yoc) 8784613402 2 1.5KE68A
TRANSISTORS
01-92 {125¥DC) 837A617H01 2 203589
Q102 { %8vdc) 762M672H1% 2 205681
RESISTOR
R - R2 629A531H32 2 | 1Kn-.5w-2%
r3 6294531178 1 [s2xn-.5w-2s
RY 629A53 1163 1 [20k0-.5w-21
RS 629453 1H56 1 [1oxn-.5w-2%
{LEFT-HAND) AR —__| R6( (12540C) 185A209H21 1 5KQ1~10W=2%
(RIGHT-HAND) AR ——| R6 ( 48YDC) 763A129H21 1 [1.5K0-5w=35
" RED HANOLE w7 (Nvol) 1202586 1 200 0-25W
drest suTcn &7 {125v6¢) 1267293 1 1500 0-25W
L —TERMINAL
FRONT YIEW
SUB. 1
719B963
Fig. 1. Type ARS Relay - Single Input Buffer #I'AR Unit with 2M Contacts - 2 ICS Units in
FT-11 Case 48 & 125 VDC.
10
_ET’@"’ COMPONENT STY N REQu | _ EMG. REF. |
BUFF RELAY AR 1cs-i UE 80
" 42 CAPAC 1TOR
DRVR
74— — ; 3 349A437HOY 1 087 WFD
4 DI100E
3 01 8374692403 1 1N64SA
TENER D10DE
n 185A212H06 1 1436868
72 186A797H06 1 19578
™ - 15 187A936H17 - 2 IN30508
TRANS I STORS
Q2 878A432001 1 244063
RESISTORS
RI - 82 6294531432 2 | yug-.ow 22
R3 629A531H78 1 | g2Kg,5w-23
Ry 629453 1H56 11 10KD- . 5H-28
R7_(250¥) 1205222 1| 6000 n. 25w
LEFT
{HAND JAR——{ & RED HANDLE
{RIGHT HANDI AR~ TF"53 o~ 5 704 "¢ ™06 0 ¢4
i F——TEST SWITCH
Lo Q000 0 9 0.9 9 9 0,
@ P08, (10)4———TERMINAL
TRONT VW NES.
SUB. 1
719B944

Fig. 2. Type ARS Relay - Single Input Buffer - I AR Unit with 2M Contacts 2 ICS Units in

FT-11 Case 250 V.D.C.

e
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LL. 414759.2A

BUFF

RED HANDLE

|

B TTEST SWITCH

———TERMINAL

FRONT YIEW

COMPONENT STYLE NO. REQ. ENG. REF4
CAPACITOR
4] 849AYITHON 1 047 MFO
D10DE
ot 837A692H03 1 1NB45A
ZEWER DI0DE
b} 186A212H06: 1 IN36868
4] 186A797H06 1 1N9578
73-26 (125%0C) 187A936HI7. 2 1430508
13-26 { 48v0C) 878A619H02 2 1.5KE68A
TRANSISTORS
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Fig. 3. Type ARS Relay - Single Input Buffer - | AR Unit with 2 M Contacts | ICS Units in

FT-11 Case 48 & 125 V.D.C.
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Fig. 4. Type ARS Relay - Single Input Buffer - I AR Unit with 2 M Contacts | ICS Units in

FT-11 Case 250V.D.C.
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Fig. 5. Component Location Singlé Input Buffer in Type FT-11 Case - 48 VDC.
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Fig. 6. Component Location Single Input Buffer in FT-11 Case 125 VDC.
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Fig. 7. Component Location(Single, Input Buffer in FT-11 Case 250 VDC.
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Fig. 8. Type ARS Relay - 2 Buffered Input ‘‘'OR’’ - 1 AR Unit 2M28 Contacts in
FT-22 Case 48 & 125 VDC.
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Fig. 9. Type ARS Relay - 2 Buffered Input “'OR’’ - 1 AR Unit\dM Contacts in FT-22 Case 48 & 125 VDC.
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Fig. 0., Type ARS Relay - 2 Buffered Input ‘“OR’’ - 1 AR Unit 2M2B Contacts 2 ICS Units in FT- 22 Case.
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Fig. 11. Type ARS Relay - 2 Buffered Input ““OR’’ - 1 AR Unit 2M2B Contacts 2 ICS Units in
FT-22 Case 250 VDC.
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CAPACITOR
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Fig. 12. Type ARS Relay - 2 Buffered Input ‘'OR'’ 1 AR Unit 4M Contacts 2 ICS Units in
FT-22 Case 48 & 125 VDC.
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Fig. 13. Component Location Two Buffered Input ‘‘OR’’ in FT-22 Case - 48 VDC.
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Fig. 14. Component Location Two Buffered Input ‘‘'OR'' in FT-22 Case 125 VDC.
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TYPE ARS RELAY

I.L. 41-759.2A
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Fig. 15. Component Location Twé Buffered Input ‘‘OR’ in FT-22 Case - 250 VDC.
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Fig. 16.

Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units (All Make) Contacts in
FT-22 Case - 48 & 125 VDC.
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Fig. 17. Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units (4M-2M 2B) Contacts in FT-22 Case. e
48 and 125 Vdc
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Figwl8. Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units (2M2B - 2M2B) Contacts in FT-22 Case.
48 and 125 Vdc
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Fig. 19. Relay Type ARS - 2 Sifigle Buffered Inputs - 2 AR Units All Make Contacts -
2 ICS Units in FT:22 Case — 48 and 125 Vdc
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Fig. 20. Relay Type ARS - 2 Single Buffered Inputs - 2 AR Units (4M-4M) Contacts - 2 ICS Units in
FT-22 Case- 250 VDC.
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Fig. 21. Relay Type ARS - 2 Single Buffered Inputsi2AR Units (2M2B-2M2B) Contacts -
2 ICS Units in FT-22 Case — 125 Vdc
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Fig. 22. Type ARS Relay - 2 Buffered Input “‘OR"’ - 1 AR Unit 4M Contacts 2 ICS Units in

FT-22 Case 250 VDC.
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Fig. 23, Component Location Two Single Buffered Inputs in Type FT-22 Case - 48 VDC.
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Fig. 24. Component Logation Two Single Buffered Inputs in Type FT-22 Case - 125 VDC.
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Fig. 25. Component Location Two Single Buffered Inputs in FT-22 Case 250 VDC.
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