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Instruction Leaflet

41-759.2D

Type ARS

Auxiliary Relay
High Speed

CAUTION

Before putting protective 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. Inspect the contacts to see that
they are clean and can close properly. Operate
the relay to check the settings and electrical con-
nections.

1.0 APPLICATION

The ARS relay is a high speed auxiliary that has a 20
volt low energy level input and a multiple contact out-
put. 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.

2.0 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 a FT-11 or FT-22 case, depending upon
style.

AR Unit
The relay consists of four stationary contact screws,

four leaf spring moving contacts, a moving armature
and card assembly, which operates the moving con-
tacts; a U shaped laminated core, a coil, a frame, a
molded insulation block and a series resistor.

The armature and 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 lami-
nation assembly are mounted to the frame. All con-
tacts 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 con-
tacts. The tension of the moving contacts is the reset-
ting 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.

Printed Circuit Module

The printed circuit module contains the proper num-
ber of transistors, protective zener diodes, capacitors,
resistors, and diodes for the buffered amplifier cir-
cuitry controlling each AR unit. With the rated supply
voltage to the relay, the proper signal voltage applied
to an input terminal will cause the related AR unit to
pickup. 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
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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 arma-
ture deflect a spring located on the front of the
switch, which allows the operation indicator target to
drop. The target is reset from the outside of the case
by a push-rod located at the bottom of the case.

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

The ICS is commonly used to provide a seal in
around the main protective relay contacts relieving
them of carrying heavy duty trip currents. When ac
current is necessary in a control trip circuit, some
chattering can be observed and the ICS unit can be
replaced by and ACS unit.

3.0 CHARACTERISTICS

All ARS relays are capable of being energized con-
tinuously. The energy requirements are listed in
Table 1.

Table 1:
Input Energy Requirements

Per Input
INPUT MAXIMUM
VOLTAGE INPUT
INPUT RANGE CURRENT
(dc Volts) (dc Volts) REQUIREMENT
20 15to 20 6 milliamperes

Drain Per AR Unit

dc Volts Non-Operate Operate
48 0 83 milliamperes
125 0 210 milliamperes

AR Unit

All AR units are capable of being energized continu-
ously. All high speed relays will pick up at 80% of
rated voltage or less; and drop out at 5% of rated
voltage or higher.

Typical operating times and effective contact bounce
are outlined in Tables 2 and 4.

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

Indicating Contactor Switch (ICS)

The main contacts will close 30 amperes at 250 Vdc
and the seal-in contacts of the indicating contactor
switch (ICS) will carry this current long enough to trip
a circuit breaker.

The indicating contactor switch (ICS) 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. Operating speed of the ICS
unit at two times pickup is 10 to 16 ms.

Trip Circuit Constants
Indicating Contactor Switch

0.2 Atap 6.5 ohms dc resistance

2.0Atap 0.15 ohms dc resistance

ARS Operate and Reset Time

The operate and reset times for the ARS relay are
shown in Tables 2 and 3. The ARS operating time is
the combined time of the circuit delay time (Table 3)
plus the AR unit time (Table 2) according to the par-
ticular contact arrangement used.

Table 2:
AR Unit Operate and Reset Times
Operate Time Reset Time
(Milliseconds) (Milliseconds)
Rated
Operating NO NC
Energy Contact Contact NC Contact
(Watts) Closes Opens Closes
10 2.0 15 4.0
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Table 3:
Maximum Circuit Delay Time
Delay
Input Voltage Time in
(dc volts) Applied Milliseconds
20 15 volts .090
Table 4:
AR Unit Contact Bounce
Effective Bounce Time
in Milliseconds
Normally Normally
Contact Loading Open Open
Dry Circuit 2 6-8
10 Watt (one AR relay) 1 --
Breaker Trip Coil 0.2 --
Table 5:
Contact Interrupting Capability
(Amperes)
Resistive Inductive
Load Load
dc Wwill Wwill
Voltage Interrupt Interrupt
250 0.2 0.1
125 0.5 0.25
48 1.5 1.0

4.0 SETTINGS

No setting is required on the ICS unit except the
selection of the 0.2 to 2.0 ampere tap setting. This
selection is made by connecting the lead located in
front of the tap block to the desired setting by means
of the connecting screw.

5.0 INSTALLATION

The relays should be mounted on switchboard pan-
els or 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 or by means of
the rear mounting stud or studs for projection mount-
ing. 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 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.

6.0 ADJUSTMENTS AND
MAINTENANCE

The proper adjustments to insure correct operation of
this relay have been made at the factory and should
not require readjustment after receipt by the cus-
tomer. If the adjustments have been changed or the
relay taken apart for repairs, the instructions below
should be followed.

6.1 Acceptance Check

AR Unit

The following check is recommended to insure that
the AR unit is in proper working order.

1. Contact gaps

a. Normally open contacts should have a gap
0.018 to 0.023 inch.

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

2. Contact pressure

a. On four normally open contact relays, the
normally open contacts should have approxi-
mately 4 grams pressure on the card in the
de-energized position, and 15 to 30 grams
contact pressure in the energized position.

b. On two normally open and two normally
closed relays, the normally closed contacts
should have approximately 15 grams contact
pressure in the de-energized position. Each
normally open contact spring should have
approximately 8 grams pressure against the
card.

NOTE: For this check to be made accurately, it is necessary to back
out the NC stationary contact screw. Thiswill disturb the fac-
tory calibration and therefore it is recommended this check
not be made on a relay which passes all other checks.
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3. Armature gap

The armature gap should be 0.009 inches mea-
sured at the narrowest part of the armature gap.

4. Contact operate time

Per Table 2, page 2,

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient dc
current through the trip circuit to close the contacts of
the ICS. The operation indicator target should drop
freely.

For proper contact adjustment, insert a 0.030" feeler
gauge between the core pin and the armature. Hold
the armature closed against the core pin and gauge.
Adjust the stationary contacts such that they just
make with the moving contact. Both stationary con-
tacts should make at approximately the same time.
The contact follow will be approximately 3/64” to
5/64".

Printed Circuit Module

The following check is recommended to insure that
the circuitry on the printed circuit module is function-

ing properly.

1. Apply 15to 20 volts to the proper supply termi-
nals, 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 Table 2 and 3. The ARS oper-
ating time is the combined time of the circuit
delay time (Table 3, page 3) plus the AR unit time
(Table 2, page 2) according to the particular con-
tact arrangement used.

7.0 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” page 3).

Tripping Relay (AR Unit)
If the type AR tripping relay unit adjustments are dis-

turbed or are in error, or it becomes necessary to
replace some part, use the following adjustment pro-
cedure.

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. On four normally open contact relays 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 just move con-
tact spring away from the card. Then adjust the
stationary contact screw to just move the contact
spring away from the card.

c. Adjust each stationary contact screw to obtain a
contact gap of 0.020 to 0.022 inches for the nor-
mally open contacts. Energize the relay and the
normally open contacts should have 15 to 30
grams contact pressure. The normally closed, if
any, should have a contact gap of .015 inches.

When calibrated as outlined above, the relay should
meet the characteristics of Table 2, page 2 and Table
4, page 3.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass sufficient dc
current through the trip circuit to close the contacts of
the ICS. The operation indicator target should drop
freely.

Printed Circuit Module

No calibration required other than check listed under
acceptance check.

8.0 RENEWAL PARTS

Repair work can be done most satisfactorily at the
factory. However, interchangeable parts can be fur-
nished to the customers who are equipped for doing
repair work. When ordering parts, always give the
complete nameplate data.
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Number
Relay Of Units Circuit Board
Style Internal Circuit Board Component
Number Description ICS | AR Schematic Style Number Location
FT-11 Case (Fig. 27)
718B820A09 48 Vdc; 2M contacts 2 1 719B963 (Fig. 1) 204C674G01 880A436 (Fig. 5)
718B820A10 125 Vdc; 2M contacts 2 1 719B963 (Fig. 1) 204C674G02 880A435 (Fig. 6)
718B820A11 250 Vdc; 2M contacts 2 1 719B944 (Fig. 2) 204C818G01 880A433 (Fig. 7)
718B820A12 48 Vdc; 2M contacts | 1 1 719B945 (Fig. 3) | 204C674G01 | 880A436 (Fig. 5)
718B820A13 125 Vdc; 2M contacts | 1 1 719B945 (Fig. 3) | 204C674G02 | 880A435 (Fig. 6)
718B820A14 250 Vdc; 2M contacts | 1 1 719B946 (Fig. 5) | 204C818G01 | 880A433 (Fig. 7)
FT-22 Case (Fig. 28)
717B770A10 48 Vdc; 2M-2B contacts 0 1 719B951 (Fig. 8) 204C761G02 | 880A962 (Fig. 13)
717B770A11 125 Vdc; 2M-2B contacts 0 1 719B951 (Fig. 8) 204C761G01 | 880A434 (Fig. 14)
717B770A12 48 Vdc; 4M contacts | 0 1 719B952 (Fig. 9) | 204C761G02 | 880A962 (Fig. 13)
717B770A13 125 Vdc; 4M contacts | O 1 719B952 (Fig. 9) | 204C761G01 | 880A434 (Fig. 14)
717B770A14 48 Vdc; 2M-2B contacts | 2 1 | 719B947 (Fig. 10) | 204C761G02 | 880A962 (Fig. 13)
717B770A15 125 Vdc; 2M-2B contacts 2 1 719B947 (Fig. 10) 204C761G01 | 880A434 (Fig. 14)
717B770A16 250 Vdc; 2M-2B contacts 2 1 719B948 (Fig. 11) 204C762G01 | 880A431 (Fig. 15)
717B770A17 48 Vdc; 4M contacts 2 1 719B956 (Fig. 12) 204C761G02 | 880A962 (Fig. 13)
717B770A18 125 Vdc; 4M contacts | 2 1 | 719B956 (Fig. 12) | 204C761G01 | 880A434 (Fig. 14)
717B770A19 48 Vdc; 4M-4M-4M contacts | O 2 | 719B953 (Fig. 16) | 204C675G02 | 880A965 (Fig. 23)
717B770A20 125 Vdc; 4M-4M contacts | 0 2 | 719B953 (Fig. 16) | 204C675G01 | 880A964 (Fig. 24)
717B770A21 48 Vdc; 4M-2M/2B contacts 0 2 719B950 (Fig. 17) 204C675G02 | 880A965 (Fig. 23)
717B770A22 125 Vdc; 4M-2M/2B contacts 0 2 719B950 (Fig. 17) 204C675G01 | 880A964 (Fig. 24)
717B770A23 48 Vdc; 2M/2B-2M/2B contacts 0 2 719B949 (Fig. 18) 204C675G02 | 880A965 (Fig. 23)
717B770A24 | 125 Vdc; 2M/2B-2M/2B contacts | 0 2 | 719B949 (Fig. 18) | 204C675G01 | 880A964 (Fig. 24)
717B770A25 48 Vdc; 4M-4M contacts | 2 2 | 719B954 (Fig. 19) | 204C675G02 | 880A965 (Fig. 23)
717B770A26 125Vdc; 4M-4M contacts | 2 2 | 719B954 (Fig. 19) | 204C675G01 | 880A964 (Fig. 24)
717B770A27 250 Vdc; 4M-4M contacts 2 2 719B955 (Fig. 20) 204C763G01 | 880A963 (Fig. 25)
717B770A28 | 125 Vdc; 2M-2B/2M-2B contacts 2 2 719B957 (Fig. 21) 204C675G01 | 880A964 (Fig. 24)
717B770A29 250 Vdc; 4M contacts 2 1 719B958 (Fig. 22) 204C762G01 | 880A431 (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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Figure 1. Relay Type ARS
Single Input Buffer; 1 AR Unit with 2M Contacts; 2 ICS Units in FT-11 Case, 48 and 125 Vdc.
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Figure 2. Relay Type ARS
Single Input Buffer; 1 AR Unit with 2M Contacts; 2 ICS Units in FT-11 Case; 250 Vdc.

* Denotes change since previous issue
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Figure 3. Relay Type ARS
Single Input Buffer; 1 AR Unit with 2M Contacts; 1 ICS Unit in FT-11 Case; 48 and 125 Vdc.
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Figure 4. Relay Type ARS

Single Input Buffer; 1 AR Unit with 2M Contacts; 1 ICS Unit in FT-11 Case; 250 Vdc.

* Denotes change since previous issue
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Figure 5. Component Location
Single Input Buffer in Type FT-11 Case; 48 Vdc.
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* Denotes change since previous issue
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Figure 6. Component Location
Single Input Buffer in FT-11 Case; 125 Vdc.
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Figure 7. Component Location
Single Input Buffer in FT-11 Case; 250 Vdc.
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Figure 8. Relay Type ARS

2 Buffered Input “OR”; 1 AR Unit 2M2B Contacts in FT-22 Case; 48 and 125 Vdc.
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Figure 9. Relay Type ARS
2 Buffered Input “OR”; 1 AR Unit 4M Contacts in FT-22 Case; 48 and 125 Vdc.
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: R{-R2~R7-R8 629531132 U [ TRA=. 525
TEST SWITCH R3-RO - 6294531478 2 |B82K0-.5-2%
/ R10 £294531HB3 1| 20K0=,5Wr2%
R11 629A531K56 1} 10KQ-. B-27
. RlG- R12 {125VDC) 2ASETH IS 2 |25Kn-10N=5% |
TERMINAL Rllo- R12_[18VDC) 763A129H45 2 | ioKa-ge-57 |
/ R13 THBVE) 1202586 200 1-25W
RI3_(125VDC) 1267293 1600 0~ 25W
JUMPER 46 862A478HOI i |o.n ResisTor
*Sub 4
719B947

* Denotes change since previous issue
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Figure 10. Relay Type ARS
2 Buffered Input “OR”; 1 AR Unit 2M2b Contacts; 2 ICS Units in FT-22 Case.
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BUFF
12 G— *I
RELAY
OR DRIVER
BUFF
13g—
COMPONENT STYLE_NO. REQ. ENG. REF.
CAPACITOR ]
cl-c2 849A437HO4 2 047 MFD
DIODE
DI-D2 837A692H03 2 ING45A
AR(LEFT HAND) .
! AR (RIGHT HAND) ZENER DIODE
L 71-76 I85A212H06 2 IN36868
AR(RIGHT CENTER) A 75-77 |86A797HO6 B INS57B
\ 79-210 878ABIQHO!L 2 1.56KE200
AR(LEFT CENTER)\ TRANSISTOR
G4 878A432HOI 1 2N4063
RED HANDLE
/ RESISTORS
11 RI-R2-R7-R8 629A53IH32 3 Kn-5W-2%
L/ TEST SWITCH R3-R9 620A53IH78 2 [ B2Kn-BW-2%
) RIO 629A531H56 T [10Ka-5W-2%
Lok RI3 (250 VDC) 1205222 1| 6000n—.25W
} .
Q. TERMINAL JUMPER
/ J6 862A478HOI | |00 RESISTOR
(o)
FRONT VIEW
*Sub 5
719B948

Figure 11. Relay Type ARS
2 Buffered Input “OR”; 1 AR Unit 2M2B Contacts; 2 ICS Units in Ft-22 Case; 250 Vdc.

' —% 10
BUFF MMTTIES
- | ——b 2
. AR
T 5
- RELATW 3
—
OR DRIVER AR : R
. BUFF - ARI . s
L—I——————D, 6
AR 18 /2
T |%4 > 7
.COMPOREKT: STYLE HOo REQ. | ENG, REFo |
_CAPACITOR : .
¢l - 2 BUIAUBTHOY 2 047 MFD - .
DIODE - : :
D - 02 | _B37A692HO3 2 IH6USA - .
AR (LEFT H -
AR(LERT HAND) . ZENER DIODE -
. AR {RIGHT HAND} 71 - 26 185A212H06 2 TH36863
\ 72 = 17 185A797H0 7| 1R578 -
--U(RIGHT, CENTERX, 76 = 212{125%0d £ = T 7 il
o 78 - 712 (48VD( 678A61GHOZ - 2 1. 5KEGBA
AR (LEFT: CE!‘{TEH). : THARSISTOR - -
\\ 03 - Q4 (125yDC)| B878A432HOI * 2 2N4063 .
RED HANDLE 03 - Q4 { UBYDC)| 762A672H1Y 2 2K5681 -
/ RESISTORS
’ R1-R2~R7-R8 629A531132 4| 1k0 - 50 = 27,
/TEST SWITCH R3 - RY 62945311178 2 | 82KN-, 50 = 2%
R10 " | 629A531K63 1| 20KM-o5W ~ 2%
. R1Y 6294531456 1| 10KA-.54 = 2%
TERMINAL RKilo- R12 (125YDC) ) 2 [2.5K 10X = 5%
/ Kb - R12 {U8VDC) 7634129145 2| .mXn-EW - 5%
R13 { 48VDC) 1202586 ] 200 R-25%
R13 (125¥DC) 1267293 1 1500 0-25W
JUMPER J6 862A478HOI i 0N RESISTOR
*Sub 4
719B956

Figure 12. Relay Type ARS
2 Buffered Input “OR”; 1 AR Unit 4M Contacts; 2 ICS Units in Ft-22 Case; 48 and 125 Vdc.

* Denotes change since previous issue
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I.L. 41-759.2D

ARS Relay

. o
o3 /(‘:} \04/63
—_
‘\\&) \ _//)
rie \&/ \© RI
L 3 Zz2 -
2 il £
& —_?i:wj e
72— ' (I

1 . Ci
1+

-

\

I

|

I

1

!

!

!
1
O

-

L 60 0O
5 8§ B 7

. ‘Sub 4
380A962
Figure 13. Component Location
2 Buffered Input “OR” in FT-22 Case; 48 Vdc.
=3
Rl
i
LT Z1
~ Rz
™
. C1 ‘
J3
S L -
22
L
m
-
-3
J6
OO0 0D *Sub 4
4 5 58 8 7 880A434

* Denotes change since previous issue
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Figure 14. Component Location
2 Buffered Input “OR” in Ft-22 Case; 125 Vdc.
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I.L. 41-759.2D

J6

© O 00
N

*Sub 4
880A431

Figure 15. Component Location
2 Buffered Input “OR” in FT-22 Case; 250 Vdc.

ARZ(LEFT GENTERY—]

AR2(LEFT HAND)— |

ARZ(RIGHY HAND)——]

ARI(RIGHT CENTER)~_

ARLEFT CENTER) ~—|

ONT VIEW

0—0)
Ly
-

LAR2{RIGHT CENTER)

—ARZ2 (RIGHT HAND}

v /-ARl {LEFT HAND)

|_~ARI(RIGHT HAND)
|_-ARI(LEFT HAND)

| —RED HANDLE

| __TEST SWITCH

| TERMINAL

COMPOKENT STYLE N0 REQ. | ENG. REF.
CAPACIXOR
61wl B4IAYITHOY -2 047 HFD
- -
DIODE . .
i - 02 BaTAca2i03 | 2 | -.INGUSA
ZENER DI0DE .
AR 185A2121106 2 1136868
2 72 - 77 18647871106 2 '1n9578
73-28-211-212({125v0¢) | 878AL19H0| y 1.5 KE200
73-28-711-212( N8YDC)|  B78AGI9HOZ L4 | 1.5KE6BA
TRAHS 1STOR
Q1 TO QY (125Y0C) 878A432H0I | .Y 2N4063
Q1 T0 g { usyoc) T62A672H1Y Iy | 2usest
JUMPER J5 - J6 862A478HOI 2 0.0 RESISTOR” -
RESISTORS ~
R1-R2~R7-RE 6294531132 _ N {Kf1-.5H-2%
R3-19 629A531H78 2 82K~ 54-2,
RY-RIO 6294531 1163 2. | 20%0-.54-2 -
R5-R11 6294531156 2 10Kn-,54-2%" .
Re-RIZ-RIS-RLf 125vDc) | 762A55THIS | A |2 6kn-10W-5% -
Rir R12-RI5-Ribo{ ypype) 763A120845 4 [ 75%0-54-5%
R13-R1Y { U8YDC) 1202586 2 200 N-25W - .
R13-RI4 (125¥DC). 1267293 2 1500 N-25W
*Sub 4
719B953

* Denotes change since previous issue

Figure 16. Relay Type ARS
2 Single Buffered Inputs; 2 AR Units (All Make) Contacts in FT-22 Case; 48 and 125 Vdc.
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I.L. 41-759.2D ARS Relay

r
|
ARZ(LEFT CENTER)‘\L) i_+AR2(RIGHT CENTER}

ARZILEFT HAND)—— w L-AR2 (RIGHT HAND) -
. . . COMPOHENT EKG. REF.
|_ARI (LEFT HAND) T cAPAGITOR -
¢l -c2 BY9AY3THOY 2 047 HFD
{ DIODE . .
01 - D2 837A692H03 2 1K645A
™ AR (RIGHT HAND P
ZEHER DIODE . )
-6 185A212H06 2 1436868
72 - 77 186A797H06 2 149578
23-78-211-212{125v0¢) | B7BALIS HO/ 4y |{/L5KE200
23-28-711-Z12( 4BYDC) |  878A619102 [ 1.5KE6BA
TRANSISTOR . .
Q1 70 Q4 (125voC) 878A432HOI 4 2N4063’
ARIRIGHT CENTER). Q1 TO Q4 ( 4svoe) 762A672H1Y Y 2H5681
™ ARI(RIGHT HAND} JUMPER  J5 - 6 8624478HOI 2 0.0 RESISTOR
| _~ARI(LEFT HAND) RESISTORS -
AR[(LE:‘.'FT CENTER)—1 . R1~R2-R7-R8 . 629A531H32 4 - TKN=.5W=27 -
’ . " RED HANDLE __.R3-R9 629A531H78 2 82K0-,5%-2]
370 C 1 | _—~TEST SWITCH . i RU-R10 629A531H63 2 20K11=, 5W=27
1 8 R5=R11 6294531156 2 | 10kn-.5W-2,
i . - & - c(125y0C) - C %] 4 | 25Kn-tow-53
® é) @ é) ® @& ® /TERM’“AL o (wewe) | o - - | & | 75kneswsy
\ B : nea, (0 RI3-R14 ( U8VDC) 1202586 2 | 2000-25u
© FRONT ViEW R13-RiY (125 ¥nC) 1267293 2 1500 0-25W
*Sub 4
719B950

Figure 17. Relay Type ARS
2 Single Buffered Inputs; 2 AR Units 4M-2M2B Contacts in Ft-22 Case; 48 and 125 Vdc.

- Y
.PUS. ? @
17 .
G ! =
. . ! 5
D .G o 1 ENTER -Eze
AR2(LEFT CENTER)" L_:“ Q ) AR2 (RIGHT CEN ) s
. B 3 . e
: TS—-AR2 (RIGHT -HAND) .
ARRILEFT HAND) T - ) : ' COMPONENT STYLE N0 REQ. | EMG. REF. -
i AR} (LEFT HAND) CAPACITOR i - i
< Cl - c2 819AU3THOY 2 047 MFD
o ) N
DI10DE
@ 01 - D2 837A692H03 2 1KEYSA
[~ 21 -
8 ARZ (RIGHT HANT ZENER D10DE
71 - 26 185A212H06 2 1436868 -
79 - 71 186A797H06 2 1H9578
23-28~211-Z12(125Y0C) B78AG I9HOI [ 1.5KE200
73-78-211-212( 48VDC) |  878ABI9H02 4 1 .5KEGBA
TRANS ISTOR .
Q1 TO Q4 (125VDC) 878A432H0I [ 2N4063"
NTE . Q1 TO Q4 ( u8VDG) 7624672014 [] 2K5681
ARI(RIGHT CENTER) <] | ARI(RIGHT HAND) JUMPER  J5-J6 862A478HOI 2 0. RESISTOR
~L—~ARI{LEFT HAND) |_RESISTORS :
: > . . 1 1~R2-R7-R8 629A531H32 1 1K=, 5W=2,
ARILEFT CENTER) —1— | P L Ri-R2 -2
k /’T/_/y—-RED HANDLE R3~RY 620A531H78 2 82401, 5W=2%
L / B - ot
Ly y T, | —TEST swiTcH - RY-R0 6294531163 2 20K0~, 5H-2
| . (g RE=R11 629A531H56 2 10K =0 5W-24
9o g o ¢ o o9 9.al |, Re-RIZRIS R 125yp0) | T02As5THIZ | 4 | 2.5kn-104-5%
O Q¢ @ ® _—TERMINAL Re-RIZRIS-Ri!_igy0c) Teaki20HA5 | 4. | 75K1-6W-5s
@ O © @®Onx@ ) RI3-R(4 { 48YDC) | 1202586 2 200 0-25W.
ERONT VIEW . : R13-R1Y4 (125V0C) 1267293 2 1500 p-25W
*Sub 4
719B949

Figure 18. Relay Type ARS
2 Single Buffered Inputs; 2 AR Units 2M2B-2M2B Contacts in Ft-22 Case; 48 and 125 Vdc.

* Denotes change since previous issue
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I.L. 41-759.2D

ARZ(LEFT CENTER)

ARZ{LEFT nmm\@

o e®

RLIREFSH | Tlolol—®

—AR2 (RIGHT CENTER)

FAR2 (RIGHT. HAND)

- COMPONENT STYLE 1D REQ. | EHG. REF.
/ARI (LEFT HAND) CAPACITOR i | .
oL -cz 849443740 2 L047 HFD
0100E . e
Dl - D2 BG7AGSIZI(0.3 2 * {RGYSA.
AT AR2(RIGHT HAND) ZENER D10DE .
2 - 15 1854212106 2 11136858
72 - 1864797105° 2 | uisze
73-28-211-212{125V0¢} | BIBAGIGHOI y 1.5KE200
73-18-211-212{_YgYDC)|  B78A61GN02 3 1.5KE68E
{_TRANSISTOR . .
. g1 T0 Q4 (125V0¢) 878A432HOL v | 2N4063_

P 01 TO Q4 ( ysvoc)' |  762A672miY” : iy 25681
ARURIGHT.CENTER): ARI{RIGHT HAND] 1 JuMPER 5 - U6 8524478HOI 2 | '0.0 RESISTOR
ARI(LEFT HANDY " T agbrsrome > - ———

e o i R1-R2-RT-RE" 62945311132 i 1KQ=,5H-2
ARNLEFY CENTER} i——RED HANDLE R3-RS 629A53H78 2 " 92KN-. 5W-2%
. | EST SWITCH RY-R10 6294531163 S2 | 20K0-.5we2k
R5=n1{ 6234531456 2 10%0-.58-21
N . : Ri-RiZ-Ri5- 16 [25v0¢) 762A557H1Z L 4 |2 syp-108-54
[ TERMINAL RL-RIZ-R15-RIG!_48YDC) 7634120045 A | L 7sKa-5n-51
Ri3~RIN { 48YDC) 1202586 - 2 200 0 -25W
AT s R13-R14 (125v0C) 1267293 2 1500 0 ~25W
*Sub 4
719B954
Figure 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.

L
2
——@

o—o @D

ARZ (LEFT HANDI-
AR? (LEFT cemzm——f”l:

ARI {LEFT HAND) — | ———

ARZ [RIGHT HANDI

ARLEFT munl\*

ARILEFT CENTERM—~

RN

COPORENT STILE W0, MMN
CAPACITOR -
R SUSAITIOY [NIEN
DI0OE
DI-D2 87432403 2 | Igusk
ZERER DIODE
U6 - 1G5A212H06 . | i | "IN3se6B
w1 1964797H06 | 2 | 49578
14-15-19-210 878A6I9H0I | 'y [ISKER00 -
S TRAKSISTOR .
/Aél( RIGHT CENTER) -0 ool | 2 | owoss
|_—ARI {RIGHT HAND)" RESISTOR
: . ’ R1-R2-R7-R8 §2985311432 4| 150e,5H21
ERED HANDLE R3-R9 GISASIINTS _ F 2 | BOKMe.5H-2
RU-R10 629453156 2| 10K0-5We24
TEST SWITCH :
| . Riz-fi4 (250¢) | 1205022 2 |50000 - 254
4 TERMINAL :
P/ - JUMPER, ]
(0] ) ! U5- 06 862A478H0 2 | 00 RESISTOR

*Sub 4
719B955

Figure 20. Relay Type ARS

2 Single Buffered Inputs; 2 AR Units 4M-4M Contacts; 2 ICS Units in Ft-22 Case; 250 Vdc.

* Denotes change since previous issue
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ARS Relay

ARZ{LEFT CENTER)—]

ARZ{LEFT HAND): .
)\

| AR2 (RIGHT GENTER)

FAR2 (RIGHT. HAND)

MA‘R[ (LEFT HAND)

S AR (RIGUT HAND)

ARI(RIGHT GENTER)._| -

ARHLEFT HAND).

ARILEFT CENTER) T

L. ARI(RIGHT HAND}

RED HANDLE
TEST SWITCH

? kTERMINAL

COHPOKENT STYLE HO' REQ. | -ENG. REF. |
CAPACITOR -
Cl - C2 849A43THOY 2 047 UFD
DIODE - .

Dt - D2 83746921103 2 | insusA
ZEHER {IODE - -

21 w76 | 185A212H06 2 1136860

72 = 77 1864797106 2 | IN9s78-
73-18-111-212(125v00) | 878AGIAHOL | 4y 1.EKEZOO
73-76-211-212( W8vDc)| - B878A6191H02 Y ' 1,5KEGBA

" TRANSSTOR . .

QI To gu (125vDg) | ' 87BA432HOI 'S 2N4063.
Q1 TO Q { ysvpe) i 762Ae72MIY 4 215681
JUMPER.  J5-J6 862A478HOI 2 | on RESISTOR
RESISTORS ’ ) :
R1~R2-R7-RB 629A531H32 ] 1K=, 5%-2%,
R3-R9 629A531H78 2 B2K0-.5%-2}"
RU-R10 6294531163 2 20K0-.5W-24,
R5=R1 62945311156 2 10KA-.5H-24  *

Rw-RI2: RIS Rl [ {25V0C) Yp2455TH1S | 4 |2 550-104-5%

Rl RAZ-RIS- Rt ( 4gYDC) T63A129445 4 . 75K0-5H-5%
R13-RII ( 4BYDC) 1202586 2 200 p-25W
R13-R1N (125V0C) 1267293 2 1500 0-25W

*Sub 4
719B957

Figure 21. Relay Type ARS
2 Single Buffered Inputs; 2 AR Units 2M2B-2M2B Contacts; 2 ICS Units in FT-22 Case; 125 Vdc.

AR (LEFT HAND),

AR(RIGHT CENTER}s

AR (LEFT qzm-am-\\

~

/AR (RIGHT HAND}

RED HANDLE.

TEST SWITCH

/

TERMINAL
N

BUFF
12 ¢+—
RELAY
oR DRIVER
BUFF
(34—
COMPOKENT . STYLE KO, | REQu | EHG, REF.
CAPACITOR : .
61 -¢2 - 8YIAUBTHOY 2 047 HFD -
DIODE -
i~ 02 837A692H03 z TRBUSA -
T -
ZEHER DIODE
71 ~ 76 T8EAZ12HO6 THI6668
12 - 17 1864797106 2 THE57B
- 28 -« 210 B78A619HO| T 1.5KE200
S
TRANS [STOR - =
[ 878AUBZHOT T | 2H%063
RESISTORS -
R1=R2-R7-~RA 5294531132 y 1K0=,59=21,
R3-R9 6254531178 2 82KD-, 542
319 629A53 1 K58 1| 10kA~, 6W=27,
R11 {250VDC) 1205222 7 §000R - 254
JUMPER )
Js 862A478HO) | _Jon RESISTOR

*Sub 4
719B958

* Denotes change since previous issue
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Figure 22. Relay Type ARS
2 Buffered Input “OR”; 1 AR Unit 4M Contacts; 2 ICS Units in FT-22 Case; 250 Vdc.
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*Sub 5
880A965
Figure 23. Component Location
2 Single Buffered Inputs in Type FT-22 Case; 28 Vdc.
‘Sub 4
380A964

Figure 24. Component Location
2 Single Buffered Inputs in Type FT-22 Case; 125 Vdc.

* Denotes change since previous issue
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ARS Relay

*Sub 4
880A963
Figure 25. Component Location
2 Single Buffered Inputs in FT-22 Case; 250 Vdc.
l 94 94 94
. 5
Ny
C
2
OTHER L}
DEVICES AR TICS AR =ICS
24 Lo Toa
3 4

RELAY
1P.
AV 1- DRIVER

AV

BYR.
N 4
>_9_._

b1l
J0A557

* Denotes change since previous issue
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Figure 26. Typical External Schematic of Relay Type ARS.



ARS Relay I.L.41-759.2D
PANEL DRILLING AND CUTOUT
FOR SEMI-FLUSH MTG.
CASE OUTL INE -
1.594 6 063
(40 49) (154.00) 5.563 ==
(141.30) .250 DIA - 4 HOLES FOR
‘ 2.781 (6.35) .190-32 MTG.
T (70.64) SCREWS
6 (T
(92, ) —e .563 f 2.938
& 92.00 -\l__(u 30) 5 g75 400 I 6.500
I 7 950 f g (7is LS (165.10) CASE
I (184 15) 5 f 85 250,
3.188— | I e——— SEMI -FLUSH MTG. 4 LARGE INTERNAL
(80 98) I ! 2. 038 AND EXTERNAL
8.375 ;€t>//ﬁ\ PROJECTION MTG. 2,238, TOOTH WASHER
161.93) PANEL LOCATION le—5 . 875 .190-32 SCREW
SMALL
(149.23) EéBERNAL
H
e PANEL
PANEL DRILLING OR CUTOUT FOR TERMINAL AND MTG. DETAILS
PROJECTION MTG. (FRONT VIEW) FOR PROJECTION MTG
A NOTE
PILOT PLATE PILOT PLATE PANEL
SNAP TO RELAY 5375 ﬁsg%EgélggngéggwARE
(TAB TO_REAR (136 53) ' SEPARATELY
WHEN USED) 2 688 2.328 PANEL )
(68.28) (59713) CASE SPACERS FOR
————— T — | | THIN PANELS
= A h 5/16-18 SCREW
R = Y i (FOR THICK PANELS
C i USE 5/16-18 STUDS)
1.875 \ . 563 DIA H INTERNAL -EXTERNAL TOOTH WASHERS
(47 63) 250\ 014,29 [l
6232, N .29 .190-32 HEX WASHER HEAD SCREW OR
) 375 R L\_ .190-32 FILLISTER HEAD SCREW
i (9.53) FLAT WASHER & LOCK WASHER
(15.09) Iy g
1.813 2.0 = S
146.05) (50 8) FOR THICK PANELS
USE  190-32 STUDS
.641 DIA. PANEL
TERMINAL (16.28)
NUMBER
.250..016(4397)‘-0
750 DIA 516 f— (6 350)
(19 05) (13.11)
10 HOLES 1.031 1.031
OR 1 CUTOUT (26.19) (26.19)
TYP. TYP.
*Sub 20
57D7900

Figure 27. Outline and Drilling Plan for Relay Type ARS in Ft-11 Case.

* Denotes change since previous issue.
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ARS Relay

CASE OUTL INE

PANEL DRILLING AND CUTOUT
FOR SEMI-FLUSH MTG.

——2.088—;’ 4,563 DIA.
(68.28) (14.29)
I\ +

1.594 —= 6 063 5.563 I
(40.49) (154 00) (141.30) 250 DIA - 4 HOLES FOR
— .563 2 781 o (6.35) .190-32 MTG.
| (14.30) (70.64) 4 SCREWS
(153'2215961T = *
. 9.063 9.688
P P (230.20) _#__ (246.08) CASE
10.438 ——
¢ 1265.13) = 4L.844 LARGE INTERNAL
[ 5 T (123.04) AND EXTERNAL
3 188—=] |— el SEMI-FLUSH MTG p— 4 TOOTH WASHER
(80 98) 1 I (3 18) 7190-32 SCREW
g |le— PROJECTION MTG : —2.938 SMALL
6.375 N (74.63) %BEENAL
(161.93) PANEL LOCATION l—5.875 WASHER PANEL
(149 23)
PANEL DRILLING OR CUTOUT FOR TERMINAL AND MTG. DETAILS
PROJECTION MTG. (FRONT VIEW) FOR PROJECTION MTG.
——— NOTE
____________ PILOT PLATE PANEL PROJECT ION HARDWARE
MUST BE ORDERED
1 SEPARATEL Y

CASE SPACERS FOR

THIN PANELS

57/16-18 SCREW

(FOR THICK PANELS

USE 5/16-18 STUDS)

INTERNAL -EXTERNAL TOOTH WASHERS

.190-32 HEX WASHER HEAD SCREW OR
190-32 FILLISTER HEAD SCREW
FLAT WASHER 8 LOCK WASHER

.750 DIA

(19.05)

20 HOLES
OR 2 CUTOUTS

\J 2 HOLES .1/ H
1.344— —5.375
(34.14) (136.53) —=f f=— 250+-016¢ 397).-0 /A
3 (6.350) A
1,031
133414— (26 19NTYP, {4 3753R
(34.14) (953 J HFEEFE--—-- - -
D) _\
594
(is.o0 | o
1.813 2.0 641 DIA PANEL
(46 05) (50 8) (16 .28)

TERMINAL
NUMBER

FOR THICK PANELS
USE 190-32 STUDS

*Sub 14
183A158

Figure 28. Outline and Drilling plan for Relay Type ARS in Ft-22 Case.

* Denotes change since previous issue.

ABB Automation, Inc.

Substation Automation and Protection Division
4300 Coral Ridge Drive

Coral Springs, FL 33065

800 523-2620

954 752-6700

[

www.abb.com/papd

ABB Automation, Inc.

Substation Automation and Protection Division
7036 Snowdrift Road, Suite 2

Allentown, PA 18106

800 634-6005

610 395-7333
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