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STANDARD  ELE M ENTARY  D IAG RAM SY M B OLS 

The diagram symbols shown below have been adopted by the Square D Company from standards established by the National Elec­
trical Manufacturers Association (NEMA). Where no NEMA standard exists, an American Standards Association (ASA) standard 
is used and is so marked. 

' 
SWITCHES 

CIRCUIT CIRCUIT BREAKER CIRCUIT BRE AKER 
CIRCUIT BREAKER LIMIT SWITCHES FOOT SWITCHES 

DISCONNEC T WI THERMAL AND 
INTERRUPTER W/THERMAL 0. L. W/MAGNETIC OL MAGNETIC 0. L .  NORMALLY NORMALLY N.O. N.C. 

OPEN CLOSED 

I I I I I I 
I I I I I I )--�1-�1 )---)---) }--}---) � � (-(( )--)---) ��� fff ��� � � 

I I I � � 
HELD CLOSED HELD OPEN 

... F>RE:sSV�E & LIQUID LEVEL SWITCH TEMPERATURE FLOW SWITCH 
VACUUM SWITCHS$ ACTUATED SWITCH CAlR, WATER. !TCJ 

N.O N. C. N.O. N.C . N.O. N.C. N.O. N.C. 

y T so 

6 � � � l:: 
SPEED (PLUGGING) ANTI-PLUG SELECTOR 

F F F 2 POSITION 3 POSITION 2 POS. SEL. PUSH BUTTON 

* * 
• o---+--0' rAI X I I l X I I I AI X AI 

I I I [A2 I X J A2 X I A2 I X X I X 
-r-. + _,_.. L LOW / HIGH / HAND OFF A U TO/ FREE /DEPRES' D FREELDEP RES'D 

I I 
I I 

I ...... JOG RUN 
Q...___QA I  0 OA I o--1------cr" � 0---..L__Q_ t ' -- o.._____...c.Al ' 

R R 0 oA 2 0 oA2 0 

PUSH BUTTONS 

MOMENTARY CONTACT MAINTAINED CONTACT 

SINGLE CIRCUIT D OUBLE CIRCUIT 
MUSHROOM 

TWO ONE 
SINGLE D OUBLE 

N.O. N.C. N.O. N.C. HEAD CKT. CKT. 

Q....L2 � � � � -l---'- olo I 
--<> o-- � --<> o-- 0 0 

� 'O-I ..J L.--t l-+-J 
CONTACTS COILS 

INSTANT OPERATING 
TIMED CONTACTS- CONTACT 

SHUNT SERIES 
AC T ION RETARDED AFTER COIL IS: 

WITH BLOWOUT WITHOUT BLOWOUT ENERGIZED DE- ENERGIZED 

N.O N.C. NO N.C. N.O.T.C. N.C.T.O. N.O.T.O. N.CTC. 

_tJ f 1 f f
o T f

o 

T 
--o- --'\r-

T T 
TRANSFORMERS AC MOTORS 

3 PHASE 

o A2 

PILOT LIGHTS 
INDICATE COLOR BY LETTER 

NON PUSH-TO-TEST PUSH-TO-TEST 

� � 
OVERLOAD RELAYS I NDUCTORS 

THERMAL MAGNETIC I RON CORE 

f t 3t 
------

� 

AIR CORE 

� 

DC MOTORS 

COMM. OR AUTO IRON CORE AIR CORE CURRENT DUAL SINGLE 2 PHASE WOUND SHUNT SERIES 
VOLT AGE PHASE SQUIRREL 4 WIRE ROTOR 

ARMATURE 
FIELD FIELD COMPENS. 

C AGE FIELD 

Fl u u LxJ 0 a � � --- M -o-
n n n 

m _JY"V"\_ � 
CSHOW 4 CSHOW 3 CSHOW 2 

LOOPSl LOOPSl LOOPSJ 
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STANDAR D ELE M ENTARY D IAG RAM SY M B OLS 

WI�UNG C0NN£C1'10N:! RESI$TOP,S CAPACI10RS 
NOT WIRING ADJ. BY RHEOSTAT. 

A DJ.• CONNECTED POWER CONTROL MECHANICAL FIXED FIXED POT OR FIXED 
CONNECTED TERMINAL 

TAPS ADJ TAP 

+ + 0 - --
GROUND MECHANICAL -@I} 

-H- � INTERLOCK � � j_ -c::::8::=l-- ---+ -- -
HEAT I N G  -

ELEMENT 

!ANMIJNCIATOA Kl.l.. 8UZZER HO.Rl\1 .· .  
.· . MtTeft f!AI..F WAVE F'OI.I.�E 8ATTERY fuSE THERMO· 

Sl�tN/ETC. MET�R: SHUNT RECTtFli!:flt R.I!C;TIFIER · COUPI..E 
INDI CATE POWER � TYPE BY OR 

ffJ 
LETTER t ~ 

CONTROL 

� q -e- n �II r=- 0 � D DC 

-e- c 

: ·EU:CTRONlC . TIJBES TRANSISTOR.$ • 

TRIODE TETRO DE PENT ODE IGNITRON PHOTO-CELL
• P-N-P N-P-N 

COLD CATHODE D I ODE 
T YPE TYPE 

0 0 0 � w '� 0 9. ¥ -
E - EMITTER 

-
C ··COLLECTOR 

VOLTAGE REG. 
DENOTES GAS B- BASE 

* A S A  SYMBOL 

CONTROL AND POWER CONNECTIONS- 600 VOLTS OR LESS- ACROSS-THE-LINE STARTERS 
(From NEMA Standard IC- l -21A.60) 

PHASE 2 PHASE 3 PHASE I 4 WIR£ 

LINE MARKINGS Ll, L2 
L I,L3 -PHASE I 

Ll, L2, L3 
L2,L4 -PHASE 2 

GROUND WHEN USED L1 IS ALWAYS - L 2 UNGROUNDED 

MOTOR RUNNING I I ELEMENT L l 
OVERCURRENT 2 ELEMENT - LI,L4 Ll, L3 
UNITS IN 3 ELEMENT - - Ll. L2, L3 

CONTROL CIRCUIT 
Ll, L2 Ll, L3 Ll, L2 

CONNECTED TO 

FOR REVERSING - Ll, L3 
INTERCHANGE LINES Ll, L3 

SUPPLEMENTARY CONTACT SYMBOLS 

sPST. No SPST •. N.C. : . · SF>DT .·.TERMS _: 
SINGLE DOUBLE SINGLE DOUBLE 

SINGLE BREAK DOUBLE BREAK SPST - SINGLE POLE BREAK BREAK BREAK BREAK 
SINGLE THROW 

� � SPOT- SINGLE POLE 
� 0 0 o------tr Q____Q DOUBLE THROW 0 0 0 

DPST- DOUBLE POLE 
OPEl'f llN.O. DP$:t, ll t'hC.. .l:Jp,t)t .. SINGLE THROW 

SINGLE DOUBLE SINGLE DOUBLE SINGLE BREAK DOUBLE BREAK DPDT- DOUBLE POLE 
BREAK BREAK BREAK BREAK 

DOUBLE THROW 

� � N.O • NORMALLY 

� � o---r--o- 2.,---0 I I O PEN 
I 0 0 0 

I I I I ___j__ o--1---a Q.__j_Q J-o- I N.C. - NORMALLY � 0 0 Q_.J_Q_ 
CLOSED 0 0 0 
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WI R i n G 0 I R G R R m s----- JANUARY, 1967 --�� •I 
TYPICAL CONTROL CIRCUIT ELEMENTARY DIAGRAMS 

Low Voltage Release and Low Voltage Protection are the two basic control circuits encountered in 

motor control applications. The simplest schemes are shown below. Other variations shown on this and the 

following pages may appear more complicated, but can always be resolved into these two basic principles. 

Low Voltage Release is a "two wire" control scheme using 

a maintained contact pilot device in series with the starter coil. 

This scheme is used when a starter is required to function auto­

matically without the attention of an operator. If a power failure 

occurs while the contacts of the pilot device are closed, the 

starter will drop out. When the power is restored, the starter 

will pickup automatically through the closed contacts of the 

pilot device. The term "two wire" control arises from the fact 

that in the basic circuit, only two wires are required to connect 

the pilot device to the starter. 

Ll 

Ll  

I 

2 Wire Control 

L2 

M 

'PILOT DEVICE SUCH AS 
LIMIT SWITCH, PRESSURE SWITCH, ETC 

2 Wire Control - With Maintained Contact 
Hand-Off-Auto Selector Switch 

H X 
0 
A 

HAND 0 

I� 
I� 

X 
FF AUTO 

f H 

0 
A 

TWO WIR E  CONTROL DEVICE 

L2 

A "Hand-Off-Auto" selector switch is used on two wire con­

trol applications where it is desirable to operate the starter 

manually as well as automatically. The starter coil is energized 

manually when the switch is turned to the "Hand" position, 

and is energized automatically by the pilot device when the 

switch is in the "Auto" position. 

Low Voltage Protection is a "3 wire" control scheme using 

momentary contact push buttons or similar pilot devices to 

energize the starter coil. This scheme is used to prevent the 

unexpected starting of motors which could result in possible 

injury to machine operators or damage to driven machinery. 

The starter is energized by pressing the start button. An auxili­

ary "holding circuit" interlock on the starter forms a parallel 

circuit around the start button contacts holding the starter in 

after the button is released. If a power failure occurs, the starter 

will drop out and will open the holding circuit interlock. Upon 

resumption of power, the start button must be operated again 

before the motor will restart. The term "3 wire" control arises 

from the fact that in the basic circuit at least three wires are 

required to connect the pilot devices to the starter. 

Ll 

Ll 

STOP 2 

3 Wire Control 

START 
.......L... 

3 Wire Control Momentary Contact 
Multiple Push Button Station 

START __,___ 

L2 

L2 

When a motor must be started and stopped from more than 

one location, any number of "Start" and "Stop" push buttons 

may be wired together as required. It is also possible to use 

only one "Start-Stop" station and have several "Stop" buttons 

at different locations to serve as emergency slop. 
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IDI ._ __ ._ ___ JANUARY, 1967 --------W 1 R 1 n G D I A G R A m S  

T Y P ICAL CONTR OL CI RC U I T  ELEM ENTARY D IAG RAMS 

L l  

3 Wire Control with Pilot Light to 
Indicate when Motor is Running 

STOP 
START M 

L2 

A pilot light can be wired in parallel with the starter coil to 

indicate when the starter is energized and thus show that the 

motor is running. 

Ll 

3 Wire Control with Push-To-Test Pilot 
Light to Indicate when Motor is Running 

START 
STOP 2 � 3 

Ll 

L2 

L2 

When the motor running pilot light is not lit, there may be 

doubt as to whether the circuit is open or whether the pilot light 

bulb is burned out. The push-to-test pilot light enables the test­

ing of the bulb simply by pushing on the color cap. 

3 Wire Control with Fused 
Control Circuit Transformer 

Ll L2 

��---------------�.--------JI 
X2 

A step down transformer can be used to provide a control 

circuit voltage lower than line voltage f,pr reasons of operator 

safety. One side of the transformer secondary can be grounded 

when conditions permit. Short circuit protection for the trans­

former and control circuit is provided by a fuse in the un­

grounded side of the transformer secondary. 

Ll 

3 Wire Control with Pilot Light to 
Indicate when Motor is Stopped 

START � 
.__-o . 0...___--o o--�o--.....j 

STOP 2 3 

L2 

A pilot light may be required to indicate when the motor is 

stopped. This can be done by wiring a normally closed auxiliary 

contact on the starter in series with the pilot light as shown. 

When the starter is deenergized, the pilot light is on. When the 

starter picks up, the auxiliary contact opens, turning off the 

light. 

Ll 

3 Wire Control with Illuminated Push Button 
to Indicate when Motor is Running 

START* 
STOP 2 __.__ 3 

M 

*PUSHING ON PILOT LIGHT OPERATES START 
CONTACTS 

L2 

The illuminated push button combines a start button and a 

pilot light in one unit. Pressing the pilot light lens operates the 

start contacts. Space is saved by requiring only a two unit 

push button station instead of three. 

3 Wire Control with Fused Control Circuit 
Transformer and Control Relay 

�r---0-=M=--}-�����....JL·f 
X2 

GROUND 
IF' USED--_.-= 

A starter coil with a high volt-ampere rating may require a 

control transformer of considerable size. A control relay and a 

transformer with a low VA rating can be connected so that the 

normally open relay contact controls the starter coil on the 

primary or line side. Square D Size 5 Form FT starters use this 

scheme. 

--------------S QUARE D C:D MPANY --------------
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W I R i n G 
IDI 

D 1 R G R R m s,------- JANUARY, 1967 ___ _.._ .... 

T Y P ICAL CONTR OL CI RC U I T  ELEM ENTAR Y D IAGRAMS 

Jogging Using a Selector Switch -
Jog with Start Button 

L2 

Jogging, or inching, is defined by NEMA as the momentary 
operation of a motor from rest for the purpose of accomplishing 
small movements of the driven machine. One method of jog­
ging is shown above. The selector switch disconnects the hold­
ing circuit interlock and jogging may be accomplished by 
pressing the "Start" button. 

Jogging Using a Control Relay 

Ll L2 

STOP 

Pressing the "Start" button energizes the control relay which 
in turn energizes the starter coil. The normally open starter 
interlock and relay contact then form a holding circuit around 
the "Start" button. Pressing the "Jog" button energizes the 
starter coil independent of the relay and no holding circuit 
forms, thus jogging can be obtained. 

3 Wire Control- More than One Starter, 
One Push Button Station Controls All ��3 M l  

Ll 

�-' 
Ll 
tt-------11 M2 

When one "Start-Stop" station is required to control more 
than one starter, the scheme above can be used. A maintained 
overload on any one of the motors will drop out all three starters. 

Ll 
Jogging Using a Selector Push Button 

A2 X X 
Bl X X 

FREE DEPRESSED FREE DEPRESSED 
RUN JOG 

L2 

The use of a selector push button to obtain jogging is shown 
above. In the "Run" position the selector-push button gives 
normal 3 wire control. In the "Jog" position, the holding cir­
cuit is broken and jogging is accomplished by depressing the 
button. 

Jogging Using a Control Relay for Reversing Starter 

L2 

This control scheme permits jogging the motor either in the 
forward or reverse direction whether the motor is at standstill 
or is rotating in either direction. Pressing the "Start-Forward" 
or "Start-Reverse" buttons energizes the corresponding starter 
coil which closes the circuit to the control relay. The relay 
picks up and completes the holding circuit around the "Start" 
button. As long as the relay is energized either the forward or 
reverse contactor will remain energized. Pressing either "Jog" 
button will deenergize the relay releasing the closed contactor. 
Further pressing of the "Jog" button permits jogging in the de­
sired direction. 

• 3 Wire Control - Reversing Starter 

3 wire control of a reversing starter can be accomplished 
with a "Forward-Reverse-Stop" push button station as shown 
above. Limit switches can be added to stop the motor at a cer­
tain point in either direction. Jumpers 6 to 3 and 7 to 5 must 
then be removed. 

• Revised - 12/67 
---------------- SQUARE D COMPANY----------------
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� .__ ___ JANUARY, 1967 --------W 1 R 1 n G D IR G R R ffi S 

T Y P ICAL CONT R OL C I RC U I T  ELE M ENTAR Y D IAGRAMS 

3 Wire Control - Reversing Starter 
Multiple Push Button Station 

More than one "Forward-Reverse-Stop" push button station 
may be required and can be connected in the manner shown 
above. 

3 Wire Control -· Two Speed Starter 

L L2 

3 wire control of a two speed starter with a "High-Low-Stop" 
push button station is shown above. This scheme allows the 
operator to start the motor from rest at either speed or to change 
from low to high speed. The "Stop" button must be operated 
before it is possible to change from high to low speed. This ar­
rangement is intended to prevent excessive line current and 
shock to motor and driven machinery which results when mo­
tors running at high speed are reconnected for a lower speed. 

Ll 
I 

Plugging a Motor to a Stop 
from One Direction Only 

I 

Plugging is defined by NEMA as a system of braking in 
which the motor connections are reversed so that the motor 
develops a counter-torque, thus exerting a retarding force. In 
the above scheme, the forward rotation of the motor closes the 
normally open plugging switch contact. When the "Stop" but­
ton is operated, the forward contactor drops out, energizing 
the reverse contactor through the plugging switch and normal­
ly closed forward interlock. This reverses motor connections 
and the motor is braked to a stop. The plugging switch then 
opens and disconnects the reverse contactor which is used 
only for plug-stopping and not for running in reverse. 

3 Wire Control - Reversing Starter with Pilot Lights 
to Indicate Direction Motor is Running 

Pilot lights can be connected in parallel with the forward 
and reverse contactor coils to indicate which contactor is en­
ergized and thus which direction the motor is running. 

3 Wire Control - Two Speed Starter with One Pilot Ligh 
to Indicate Motor Operation at Each Speed 

One pilot light can be used to indicate operation at both 
low and high speeds. One extra normally open interlock on 
each contactor is required. Two pilot lights, one for each speed, 
could be used by connecting pilot lights in parallel with high 
and low coils. (See Reversing Starter diagram above). 

Anti-Plugging - Motor to be Reversed 
but Must Not be Plugged 

Anti-plugging protection is defined by NEMA as the effect 
of a device which operates to prevent application of counter­
torque by the motor until the motor speed has been reduced to 
an acceptable value. In the scheme above, with the motor 
operating in one direction, a contact on the anti-plugging 
switch opens the control circuit of the contactor used for the 
opposite direction. This contact will not close until the motor 
has slowed down, after which the other contactor can be 
energized. 

----------------------------:S�Q�U�R�R=E D CDMPR NY ----------------------------
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W 1 R 1 n G D 1 A G R A m s,----- JANUARY, 1967 --��' �� 
CLASS 2510 
AC MANUAL STAR TERS AND MANUAL M O T O R  STAR T ING  SW ITCHES 

FRACTIONAL HORSEPOWER MANUAL STARTERS - TYPE F 

T2 
r-<> ..., L2 
I i ' � f---.> 

Ll 

PILOT 
I � _ _)-;:;{__ Ll GH T 
I Tl --->B<"l iF USED 
L _____ _j 

g 
I Pole 

r��L2 
I 
: f�LI 
I 
I PILOT 
I LIGHT 
I ---�IF USED L�----_j 

T l  T2 

8 
2 Pole 

r��L2 
I 
I A� Ufl I t----o L I 

o- I 
I Ho I PILOT 4 3 I 

__ ....YfiL- LIGHT 
I Tl �IF USED 
L ______ J 

2 4 4 T2 ���8 
CONTROL MOTOR 
DEVICE 

2 Pole with 
Selector Switch 

MANUAL MOTOR STARTING SWITCHES 

l!____j � r-�-11- �-LI 
I 
I 
I 

: 
TH�L2 

I L----%h PI LOT 
L _ _ _____ J LIGHT 

Tl T3 IF USED 

8 
2 Pole - I Phase 

Tl 
r .!d------1 r-----o L I 
I 
I T� � 
I �� �L2 
IT� � 
I T I I --� L3 
I L-----3:B:t: PILOT 
L _______ .J LIGHT 

Tl T2 T3 IF USED 

~ 
3 Pole - 3 Phase 

LINE VOLT AGE MANUAL STARTERS - SIZES 0 AND 1 

Ll 

Ll 
� 

T2 
L� � T2 

L�� 

Tl T2 

8 Tl Tl T3 

8 
2 Pole -- I Phase 3 Pole - I Phase 

---------------- SOUA RE D CD M PANY---------------
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�� ��--JANUARY. 1967----W 1 R 1 n G D 1 n G R n m s 

L l  

cy 

Tl 

Ll 

CLASS 2510 
AC MAN UAL STARTERS 

LINE VOLT AGE MANUAL STARTERS - SIZES 0 AND 1 

T2 
L3 
cy 

L� � 

Tl T2 T3 Tl Tl T2 

~ 8 
3 Pole - 3 Phase 3 Pole - Direct Current 

y 
LINE LOAD 

Tl T3 
CONNECT MOTOR AS 

SHOWN I N  TABLE 

e 

CONNECTI ON S CONNECTI ON S 

START E R  L l  L 2  L3 - T l  T2 T3 -
MARI\INGS 

FO R 2 0,3 WIRE Ll L 2  L3 -
T4 

Tl T 2  -

TJ 
L4 T4 

FOI\ 2 0.4 WIRE L l L J  L 2 TO Tl TJ T 2  T O  
T4 L4 

FOR 2 PHASE CON NECT I O N S  U SI N G  THREE 
POLE STARTE R, CON NECT L I NE AND MOTOR 
TE RMINAL S TO THE STARTE R TE RMINAL I N  
THE SAME COL UM N. 

3 Pole - 2 Phase, 3 and 4 Wire 

Tl T2 T3 T4 

4 Pole --- 2 Phase, 4 Wire 

T4 

CLASS 2511 
AC R E V E RSI N G  MAN U AL ST A R T E RS A N D  MAN U AL M OTOR  STARTI N G  SWITCHES 

REVERSING MANUAL MOTOR 
STARTING SWITCH 

FWD REV 

1 ��T�2�T�3----
v 

Type K, 3 Pole -- 3 Phase 

REVERSING MANUAL STARTER 

Tl T2 TJ 

e 
Sizes 0 and I, 3 Pole- 3 Phase 

--------------:5!-!0!!.!U�A�R�E D tD MPANY--------------
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D 1 R G R R m s,----- JANUARY, 1967 --�� �� 

CLASS 251 2 
AC T W O  S PEED MANUAL STARTERS AND MANUAL STAR T ING SW ITCHES 

TWO SPEED MANUAL MOTOR STARTING SWITCH-- TYPE K 

HIGH LOW 

... --------, 
I 
I 
I 
I 
I 
I 

2 Pole, Sin!l,le Phase with Pilot Li!l,hts 

HIGH LOW 

J.!.ill 
�2 

�11 .... __ ___. 
HIGH LOW 

Tl T2 T3 Tl T2T3 

3 Pole, 3 Phase 

TWO SPEED MANUAL MOTOR STARTERS - TYPE F 

L2 Ll 
HIGH LOW + + 

I I 
I I 
I I 

.J : 

i n� ���-J '' :illl� 
�I ���:-----_:_USER'S e::r: -' CONNECTION 

2 SPEED 
MOTOR 2 WINDING 

SINGLE PHASE 
MOTOR 

2 Unit -- 2 Pole with 
Mechanical Interlock and Pilot Lights 

3 Unit- 2 Pole with 
Selector Switch and Pilot Lights 

SIZES 0 AND 1 - TWO SPEED MANUAL STARTERS 

T2 
L2 � 

Tl TJ Til 

Tl2 

� 
TIJ 

Two Speed Starter 
For Wye Connected 

Separate Winding Motor 

�
--------------------------S�Q�U�A�R�E D �DMPANY----------------------------
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�� ��--JANUARY, 1967 -----W I  R I n  G D I R G R R ffi S  

1-
a: 
� 
l­
UI 

UIQ 
!!:!....1 
a:�o.� �o.�-
Ill ... 

SIZES 0 & 1 

HANDLE END 
REVERSE OF'F' FORWARD 

1�2 lo oz 

] r: 3�4 30 04 

5�6 50 06 5�6 
Internal Switching 

MOTOR DRUM SW. LINE 
2 

3 4 

5 
Single Phase - Capacitor or Split Phase Motor 

MOTOR DRUM sw. LINE 
2 

0 3 4 

Single Phase - 3 Lead Repulsion Induction Motor 

MOTOR DRUM SW. L INE 

�'"" ': 
2 

� 
f 3: 4 

.5 6 
Direct Current- Series Motor 

Q ....1 1&.1 ;;:: 
1-
z 
:;:) 
X Ill 

Q ....1 
1&.1 ;;:: 
1-
z 
:;:) 
X 
Ill 

MOTOR 

MOTOR 

CLASS 2 601 
D RUM SWITCHES 

DRUM SW. LINE 
2 

/ 3 4 

5 
3 Phase -- 3 Wire Motor 

DRUM SW. LINE 
2 

3 4 

6 
Single Phase - 4 Lead Repulsion Induction Motor 

MOTOR DRUM sw. LINE 
2 

I 3 4 

5 <>s COMMON 
2 Phase - 3 Wire Motor 

MOTOR DRUM SW. LINE 

2 

3 4 

6 
Direct Current- Shunt Motor 

MOTOR DRUM sw. LINE O ARM 

': 2 

� 
lila 

3 4 
!!:!....1 a:�o.� 1&.1-
Ill ... 

.5 6 
Direct Current- Compound Motor 

SQUA RE D CO M PANY 
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W 1 R 1 n G D 1 n G R n m s�----- JANUARY, 1967 --�� 
1
1 

CLASS 7135 
CONSTANT S P E E D, DC STA R T E R  

2A 

+ 

SHUNT 

F I FIELD 
F2 

CLASS 71 3 6  
ADJUSTABLE S P E E D, DC STAR T E R  

2A 

+ 

-P
A
_G_E_1_2 _____ 

· :
-
;:
-
· 

-------S Q U A RE D t:D MPANY---------------www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



fill. __ JANUARY, 1967 ----W 1 R 1 n G D 1 R G R R m s 
C LAS S 7 7 35 

R E VE R S I N G  C O N S TA N T  S P E E D, D C  S TAR T E R  

+ 

7 

IF IR 

F2 8 
IF SHUNT FIELD 

CLASS  7 7 3 6  
REV E R S I N G  ADJUSTAB LE S P EED, D C  S TARTER 

--------------------------S�O�U�R�RE D �CD�M�P�R �NY! -----------�=-------�� 
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W I R i n G 
IDI 

D 1 R G R R m s.------- JANUARY, 1967 ___ .__ .... 

C LAS SES 8501, 8508 
A C  MAGNETIC RELAYS 

Contact 
Arrangement 

-o-
2, 3 and 4 Pole 

Contact 
Arrangement 

TYPE A, 10 AMPERE RELAY, CONVERTIBLE CONTACTS 

Contact l\ umber Contact 
Arrangement 

**1 '*2 113 '*4 **5 •s 

Y�Y���y�y�y� 

-o-
6 Pole 

0-�ormally Open Contact 

X-::-.iormally Closed Contact 

:-;o, Contact Number 
of Type 

Poles No. I 2 3 4 5 6 -- A0-60 () () () () () () 
A0-51 () () () () () )( 
A0-42 () () () () )( )( 

6 A0-33 () () () )( )( )( 
A0-24 () () )( )( )( )( 

-
A0-15 () )( )( )( )( )( 
A0-06 )( ---x ---x )( ---x )( 

Note: Class 8508 Type A mechanically held 
relays have same contact arrangements 
as above except unlatch coil is added to 
diagram. 

TYPE B, 15 AMPERE RELAY, CONVERTIBLE CONTACTS 

:\'o. Contact Number 
of Type 

Poles Number 1 2 :l 4 

Contact 
Arrangement 

5 

:Ko. Contact Number 
of Type 

Poles Number 1 2 3 4 5 6 7 8 -- --- -- - -- -- **I '*2 "*3 -
---

-
-

f---

---1----

1--

­

BH0-60 0 0 0 0 0 0 

2 and 3 Pole 

**1 '*2 **3 '*4 

y�y�y��� 

-o-
4 Pole 

**1 **2 **3 **4 '*5 

y�y�y����� 

-o-

**3ij p> 
**5�� 
u7ij p> 
l:lg� r? 

5 Pole 

y p>tt4 
� r?rt11 
y p>tta 
y f-?�:�10 

BH0-20 0 0 ---- - ----
2 BH0-11 0 X ---- - -- --

BH0-02 X X 

BH0-30 0 0 0 ---- - 0 --
:l BH0-21 0 X --- - -- --

BH0-12 0 X X - -- -
BH0-03 X X X � 
BH0-40 0 0 0 --- -- 0 --
BH0-31 0 0 ---- -- 0 --

4 BH0-22 0 X ---- - -- --
BH0-13 0 X X ---- -- -- --
BH0-04 X X X 

BH0-50 0 0 0 ---- - 0 --
BH0-41 0 0 

BH0-32 0 0 0 
5 -

BH0-23 0 0 x 
BH0-14 ox x 

0-Normally Open Contact 
X-Normally Closed Contact 

----
-------

0 --
X --
X --
X --
X 

0 --
0 

x 
x 
x 

��y��� 
-� ---- '*4 "*5 **6 --

y�y�y� 
------ -o------

6 Pole ---- #I **2 #3 **4 

___c>_ y���y�y� 
X 

1:15 1:16 **7 =e x 

-�y�y�y�y� 

-o-
8 Pole 

BH0-51 ooxooo __ _ 

BH0-42 oxxooo--
o BH0-33 --xxxo·oo--­

BHo-24 X X X � 0 X 
- -

BH0-15 X X X 0 X X 

8 

BH0-06 X X X X X X r-o -BH0-80 0 0 0 0 0 0 0 ---- -- -- -- -- -- - 0 -BH0-71 0 0 0 X 0 0 0 

BH0-62 0 0 x x � 0 0 0 
BH0-53 0 x x x 0 0 0 'o 
BH0-44 X X X X 0 0 0 0 ----x x x x -- 0 0 x BHO-:l5 0 

BH0-26 xxxxoo--xx 
BH0-17 X X X X 0 X X X 

BHo-o8 xxx--x--x--x--xx 

Note: Class 8508 Type B mechanically held relays have 
same contact arrangements as above except un­
latch coil is added to diagram. 

TYPE D, 10 AMPERE RELAY, FIXED CONTACTS 

Contact Arrangement 

Contact Number 
Type 

::-.lo. 1 2 3 4 5 6 7 8 9 10 

D0-20 ()() ____________ _ 

D0-02 ---x )( 
D0-22 >iCQ >iCQ -;jCj( '"¥)( 
D0-40 () () () 0 ---- -- -- --­

D0-42 () () >iCO >iCO -
*X >i<X - -- - -""'i'ii-44 0 () () 0 -- -- x- x- x- x­

D0-60 ()() - - ()() - - ()() 
D0-62 () () () () () () )( )( 
D0-64 0 () () () >iCO >iCQ >iCX >iCX ---x ---x 
D0-80 () () () () () 0 -- () () 

!50-82 ()() (}(}>iCQ>i<Q>i<X'l<X()() 

Note: Claas 8508 Type D mechanically held relays 

have same contact arrangements as shown at 

left except unlatch coil is added to diagram. 

0-Normally Open Contact 

X-Normally Closed Contact 

*-Contacts of Individual Double Throw �Poles 

must be used on the same polarity. 

--------------S Q U A RE D CO M PANY--------------
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�� 11. __ JANUARY, 1967 -----W 1 R 1 n 6 D I A G R A m S  
CLASS 8501 

AC MAGNETIC RELAYS 

TYPE D RELAY OPERATED TIMER, FIXED CONTACTS 
Contact Arrangement 

Ell 
TYPE P,lO AMPERE RELAY 

-o- -o-ulcy p> � p>u2 tt1cy p> � p>u2 
u3<y p> 
=5� �  

� P'**4 *'3� p> � f-9**4 
� �'*&, u5y P' � P''*e 

�B 
' I 

YB 
I 

0-:-.-ormally Open Contact 

X-]\ormally Closed Contact 

*Contacts of Individual Double 
�A �A Throw Poles must hE' used on the 

same polarity. 

Type DDO Type DEO 

TYPE F RELAY 

I 8 
Type FPO 

Octal Plu�t-in, Bottom View 

TYPE G, 10 AMPERE RELAY, CONVERTIBLE CONTACTS 

2, 3 and 4 Pole 
Contact Arrangement 

,-, 
I I Jll I 

MOUNTING SLOT 

No. 
I I 

Contact Number 
P�/es 

Type 
I I 2 I 3 I 4 

2 I��:�� -I � 1=1=1 � G0�2 X X 

G0-30 0 0 0 ------
3 G0-21 0 0 X -- ----

G0-12 0 X X ------
G0�3 X X X 

G040 0 0 0 0 ------
G0-31 0 0 0 X ------

4 G0-22 0 0 X X ------
G0-13 0 X X X ------
GO� X X X X 

Note: Class 8501 Type GO--G L mechanically held re­
lays have same contact arrangements as above 
except unlatch coil is added to diagram. 

0- Normally OpPn Contact 
X-Normall)· Closerl Contact 

6 and 8 Pole 
Contact Arrangement 

FRONT ROW 
t+t 1+2 :t:t3 #4 

1_1_ l_j_ 
TT TT 
j_j_�j_j_ 
TTYTT 
t:ts t:ts 1+7 t:ta 

REAR ROW ,., I ' 
J'i I 

MOUNTING SLOT 

fifi 
D 2 POLE 

f1fifi 
0 3POLE 
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W I R i n G D 1 R G R R m s----- JANUARY, 1967--�� �� 
C LASS  8501 
A C  MAG N ET! C RE LAYS 

TYPE G, 10 AMPERE RELAY 
WITH UNIVERSAL POLE ATTACHMENT 

Contact 
Number * 

8, 10 and 12 Pole No. 6 7 
of Type 9 10 11 

Contact Arrangement Poles I 2 3 
G0-00- 0 0 0 

8 GU-44 X X X 
FRONT ROW 

�5 �6 �7 �'�8 G0-20- 0 0 0 

1_ 1_ 1_ 1_ GU-44 X X X 

0 

T T T T GO-II- 0 0 0 
10 GU-44 X X X 

0 
MIDDLE ROW G0-02- 0 0 0 

:l:tg :r:t1o :!:til :l:tl2 GU-44 X X X 

X 

0 0 0 

8 
12 

4 
0 
X 

0 
X 

0 
0 
X 

X 

0 
X 

X 

0 

TYPE G, RELAY OPERA TED TIMER 
• Contact Arrangement 

: �.......--- MOUNTING -----... ( .. � 
I I SLOT I I 

Type GO-GO Type GO-GE 
Instantaneous Contacts f f f f G0-40-

GU-44 X X X X No. Contact Number 

0 0 0 0 
G0-31- 0 0 0 0 
GU-44 X X X X 

1_ �¢� 1_ 0 0 0 X 

12 G0-22- 0 0 0 0 
GU-44 X X X X 

T T T T 0 0 X X 

G0-13- 0 0 0 0 
I+ I 1+2 1+3 �4 GU-44 X X X X 

() I\' or rna!!,\ Opi'!l ( 'onttt('l 
.'\ Norma!!� (']o:-;pd ('ont:H·• 

REAR ROW 0 X X X 

,-, MOUNTING G0-04- 0 0 0 0 
I :- SLOT 

GU-44 X X X X 
' 

X X X X 

0 -- No1 ma]]y OpPn Con tad 
*Poles 1, 2, 3 and 4 Convertible 

PolE's 5, 6, 7, 8, 9, 10, I 1 and 12 
'\:.--Normally Clo�Pd C'ont<H't non-convPrtihl£>. 

C LASS  8501 
AC  S O L I D  S TATE  RE LAYS 

INITIATING DEVICES TYPE T0-20 

I 
I 
I 

EXAMPLE' I 
I '-' 
I 

PHOTO COND. CELLI I 
L._ _______ J 

TERM.5 

TERM6 

r--------, 

:1 I 
It TERM.5 

: T ����:2is , 
L _______ .J 

It TERM.6 
Low Res. lniat. Device r-------.., 

! �I 1 TERM7 

High Res. lniat. Device r-------l It 
TERM.6 : rlRCL 

I � -
1-=-
1 T+ I .. TERM.8 L _______ J 

External De Voltage Iniat. Source 

I I . 

I I 
I I 
1COMMON : 
L ___ ____ .J 

Norpak 

TERM.8 

INITIATING DEVICES TYPE T0-2 1 r -- ----..., 

2!� 
I ct: TERM.4 
I I I_L � TERM.5 
I EXAMPLE: I 
I T CONTACTS : It TERM. 6 

r------- , 
: � TERM.6 
1

-
-� -:� L _ _ _ _ _ _  ..J 

Low Res. Iniat. Device ,- --- - --, 
I I 
I I 
I '--"' I 
I EXAMPLE I 
I PHOTO COND. CELL I 
L ____ _ _  ...J 

TERM. 4 

TERM.5 

I COMMON:rrl TERM.3 I I RES I 
I 10 K,.rc I 
I 112W I 
I : TERM. 4 
L_-- ____ J 

Norpak 

of Type 
Poles 4 

o G0-00 
G0-20 
G0-11 
G0-02 
G0-30 
G0-21 
G0-!2 
G0-03 
G0-40 
G0-31 
G0-22 
G0-!3 
G0-04 

61 

3 

05 

07 

_0 0 
0 X 

X X 

0 0 0 
0 0 X 

0 X X 

X X X 

0 0 0 0 
0 0 0 X 

0 0 X X 

0 X X X 

X X X X 

It Ll 

2�L2 

4 

6o 

80 

Hi�th Res. Iniat. Device 7 8 9 10 II 12 

• Revised� 12/67 ��----------------------�S�Q�U�R�RE D �CD�M�P�R�NY!--------------------------
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�� ��--JANUARY, 1967 -----W 1 R 1 n G D I R G R R ffi S  

3 W I RE 
CONTROL 

.. I ..L 
T 10 3 

2 W I RE 
CON T R O L  

Type S ,  Sizes 0 and I, I Pole Contactors 

3 W I RE CONTRO L  

..L 
T 

• I  

.. 3 
2 WIRE CONTROL 

Ll L2 

11 " ::. T r\ Tl 
v 

T 2  

Type S, Sizes 0 a n d  I, 3 Pole Contactors 

L2 

L3 

1 

T T3 

CLASS 8502 
AC MAGNETIC CONTACT O RS 

0, 1 AND 2 

3 

3 W I RE 

" � T CONTROL 

.. I ..L 
T 10 3 8 '  T l  

2 W I RE 
CON T R O L  

Type S, Sizes 0 and I ,  2 Pole Contactors 

L l L3 

11 

3 W I RE 

TI T�� T CONTROL 

..L .. I 

"""'[ 10 3 � T I  

2 W I RE 
CON T R O L  

R 

T3  

Type S ,  Sizes 0 and I ,  4 Pole Con tactors 

L2 

T 
T 2  

L4 L2 

1 1  

T T  
T4 T2 

TYPES A THRU K SIZES 00, 0, 1 ,  2, 3, 4, 5, 6, 7 AND 8 

3 WIRE 
CONTROL 

..L • I  

T.__ __ .,.,. 3 
2 WIRE CONTROL 

3 WIRE CONTROL 
..L • I  

T.__ __ .,.., 3 
2 WIRE CONTROL 

3 T l  

Size 00, 3 Pole Contactor 

L2 1 
� T  T2 T3 

Sizes 0 and I, 2 Pole Contactors 

3 W I RE CONTRO L  

..L 
"""'[ 

• I  

.. 2 
2 WIRE CONTROL 

3 2 

t1 
L l  T l  L2 

�� tl 

Sizes 0 and 1, 1 Pole Contactors 

3 WIRE CONTROL 
..L • I  

T'----•• 3 
2 WIRE 
CONTROL 

3 2 Ll T l  

� �� tl  
L2  T2 L3 T3 

t1 it � 

Size 0 and I, 3 Pole Contactors 

--------------:S�g�U�A�R�E D CO MPANY--------------
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WI R i n G 0 I A G R A m s,----- JANUARY, 1967 --�� �� 
CLASS  8502 
AC MAGNE TIC CONTACTO RS 

TYPES A THRU K, SIZES 00, 0, 1 ,  2 ,  3, 4, 5, 6, 7 AND 8 (Cont'd) 

.---::--•2 START L l  T l  

� 3 ��� �  STOP 
3 WIRE CONTROL 

• I 

L 2 T 2  

� ,1  

..L 
T Tl T2T3T4 

• 3 
2 WIRE CONTROL � 

Sizes 0 and I ,  4 Pole Contactors 

3 WIRE CONTROL 
..L " I  
T,__ __ , .. 3 
2 WIRE CONTROL 

Ll Tl L2 T2 L3 T3 

� � tl  tl � tl  

Size 2, 3, 4 and 5, 3 Pole Contactors 

3 WIRE 
CONTROL 

J: .. I 

�L---+0 3 
2 W IR E  
CONTROL 

Wirin� Dia�ram 

T l  T2 T3 

3 WIRE CONTROL 
..L 
T 

• I 
• 3 

2 WIRE CONTROL 

L l  Tl 

· � tl 
L2 T2 

tl 

Sizes 2, 3, 4 and 5, 2 Pole Contactors 

3 WIRE CONTROL 
..L 
T 

• I  

2 WIRE 
CONTROL 

L3 T3 L4 T4 

tl � 11 

Sizes 2, 3, 4 and 5, 4 Pole Contactors 

ADDL. 
I NTERLOCKS 
I F  USED  

I 
9 9 9 

-L --L.. --L_ 
-.-- -.-- -.--

6 6 6 

F.lementary Diagram 

L l ----'---�--� ��--�,_, 

L2------�--� 

L3-------------� 

Size 6, 2 or 3 Pole Contactors 

--------------S Q UARE D CO M PANY--------------
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�� I I __ JANUARY, 1967 -----W 1 R 1 n G D IR G R R ffi S 
C LASS  8502 

AC  MAG N E TI C C O N TACTO R S  

TYPES A THRU K ,  SIZES 00, 0, 1 ,  2, 3 ,  4, 5 ,  6, 7, AND 8 (Cont'd) 

Wiring Diagram Elementary Dia�ran1 
CONTROL TRANSFORMER CONNECTIONS 
220 V. JUMPER H I TO H3. H2 TO H4 (DOTTED) 
440 V JUMPER H2 TO H3 (SOLI Dr)'---"""-----, 

,- - --j r:�-W��:. :��TROL IF USED 

3 WIRE CONTROL 
.L 
T 

.. I 

.. 3 
2 WIRE CONTROL 

T l  

8 

M 

M 

T2 T3 7 

9 9 Q 
� � ....L 
-.- -.- --r-
0 0 0 

I I 
1 1 STOP 2 �T 1 3 

C R  
o--.----------� 

L l  
L2 

L 3  

10 AMP 
FUSE 

GND.--=­
I F USED 

ADDL. I NTERLOCKS 
IF USED Sizes 7 a n d  8, 2 o r  3 Pole Contactors 

CLASS  8508 
AC M E C HAN I CAL LY  H E L D  MAG N E T I C  C O N TAC T O R S  

SIZES 1 ,  2 & 3 

L l  T l  
L 2  T 2  L3 T3 L4 T4 : - -- - - - -- - - -� � � � � � cy � 

I L - - - -,� 
1 O LATC H CO NN. FOR L_;D��- - - --- --- - -�J 6:&LE 
(" OFF UNLATCH') �---o--1.-.�- - - - - - - - - - OJ 

2, 3 or 4 Pole, Momentary Contact Control 

L l  
Tl  

L 
T2 

L3 
T3 

L4 
T4 

r-------------y � r� � r� � � � 
: rLATCif'"""-coNN. FOR 

! tO--·· 4 POLE ONLY 
I ' • I .• I 

l �::t_� c�o-�.t.. .. ;; ... OFF · -
- --

·
-

-1 : � L_-o-L.�· .. 
- - -

-- -�::::::::::: :::::_-_� __ -� 
2, 3 or 4 Pole, Momentary Contact Control 

Note: For 2 Pole De,-ice : Ll-Tl and L2-T2 provided. 
For 3 Pole Device : Ll-Tl,  L2-T2, and L3-T3 provided. 

SIZE 4 

For 4 Pole Device : LI-T ! ,  L2-T2, L3-T3 and L4-T4 provided. 

Ll T l 
L2 T2 

L3 T3 L4 T4 :- - - --- - -- - - -� � ,1 CLi ,1 � .-1 

2, 3 or 4 Pole, Maintained Contact Push Button 
Control with Coil Clearing Contacts 

2, 3 or 4 Pole, Maintained Contact 
Control with Coil Clearing Contacts 

--------------------------- :S�Q�U�A�RE D �CD�M�P�A�N�Y----------------------�� 
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CLASS 853 6  

D 1 R G R R m s----- JANUARY, 1967 __ U, �� 

idiji#J AC LINE V O LTA G E  MAGNET IC STA R T E RS - SINGLE P HASE 

2 

3 W IR E 
CONTROL 

L � I  
T •3 
2 W IRE 
CONTROL 

3 W I R E  

C01HROL 

L 
T 

• I  

2 W I RE 
CONTROL 

Wirin� Dia�ram 

Ll L2 

11 

� 

Tl T2 

8 Tl T2 

NOTE • 
STARTERS LEAVE 
FACTORY WITH COIL 
CONNECTED FOR THE 
HIGHER VOLTAGE. 
IF STARTER IS USED 

Elementary Dia�ram 

.J � 2 WIRE CONTROL r - - - �  � - - - ., IF USED 
I STA I M OL 
I STOP 2 2T ' 3 

ON LOWER VOLTAGE .:.L:....I +----i---1 
CONNECT PER COIL 
DIAGRAM. 

L2 

Type S, Sizes 0 and l Sin�le Phase Starters Used with Sin�le Voltage Motor 

Tl T2 

IMl 

COM 

'(Lj• " 

Wirin� Dia�ram 

L2 NOTE • 
STARTERS LEAVE 
FACTORY WITH COIL 
CONNECTED FOR THE 
HIGHER VOLTAGE. 

OL 

IF STARTER IS USED OL 
ON LOWER VOLTAGE .=L'-

1 
..____,I--_ ___,� T im 

CONNECT PER COIL T3 DIAGRAM. 
L2 � �� 

Hi�her Volta�e Connection 

Tl T2 M OL 

"·�· 
SERIES CONNECTION 
HIGHER VOLTAGE 

PARALLEL CONNECTION 
LOWER VOLTAGE "'�""

1
2-��----1 � �� 

3 W I R E  
CONTROL 

.. , L 
T .. 3 
2 W IRE 
CONTROL 

Tl T3 

T� 

t::J 

Lower Volta�e Connection 

Type S, Sizes 0 and l Sin�le Phase Starters Used with Dual Voltage Motor 

Wirin� Dia�ram 

....------, J$ �D�f.D� 
L2 T------

1

3 

OL 

Tl T2 T3 

Ll 

L2 

Elementary Dia�ram 

......-- 2 WIRE CONTROL .- - - - --1  r - - - ,  IF USED I I M OL 
1 STOP 2 S�T l 3 

Standard Sizes 0 and l, 3 Pole, 3 Phase Starters Connected for Slnale Phase, Slnale Volta�&e Motor 

----------------------------:S�Q�U�A�R�E D CD M PA NY ----------------------------
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� '---- JANUARY, 1967 ---------W 1 R 1 n G D IR G R R ffi S 

3 WIRE 
CONTROL 

..L 
T 

"' I  

.. 3 
2 WIRE 
CONTROL 

3 WIRE 
CONTROL 
..L 
T 

"' I  

oo 3  

2 WIRE 
CONTROL Tl T2 

C LASS 853 6  
T Y P E S  8 & C AC L I N E  VO LTA G E  MAG N ET IC S TARTE R S - S I N G L E  P HASE  

Wirinl!. Diaaram 

NOTE: 
STARTERS LEAV E 
FACTORY WITH COIL 
CON NEC TED,FOR 
THE HIGHE R VOL­
TAGE. I F  S TARTER 
I S  USED ON LOW E R  
VOLTAGE B E  SURE 
TO CHANGE CONN­
ECTIO N TO COIL. 

L l  

L2 

Elementary Diaaram 

1-2 WIRE CONTROL r - - - - ,  I F  USED 
I I O.L. 
13 

Sizes 0 and I Sinl!.le Phase Starters Used with Sinl!.le Voltal!.e Motor 

Wirinl!. Dial!.ram 

NOTE: 
STARTERS L E AVE 
FACTORY W I TH COIL 
CON NECTED FOR 
THE HIGHE R VOL­
TAGE. I F  STARTER 
I S  USED O N  LOW E R  
VOLTAGE B E  S U R E  
T O  CHANGE CONN­
ECTIO N T-0 COIL. 

Elementary Dial!.rams 

O.L. 

T�4 

L l  

SERIES CONNECTION 
HIGHER VOLTAGE 

PARALLEL CONNECTION 
L OW E R  VOLTAGE L 2  

3 WIRE 
CONTROL 

..L • I 

T._ ___ ., 3  
2 WIRE 
CONTROL Tl T3 

T� 
(:j 

Sizes 0 and I Sinl!.le Phase Starters Used with Dual Voltal!.e Motor 

Wirinl!. Diaaram Elementary Dial!.ram 

T l  

T O  B E  ADDED 

LZ ,'ll�� BY CUST. 

L l  

1 1-2 WIRE CONTROL r - - - -,  r - - - - ,  I F  USED I I I I I I 
I 1 3  

1_....__......,. ...... � 

T3 L 2  ::.:, ____ , 

Standard Sizes 0 and I, 3 Pole, 3 Phase Starters Connected for Sinl!.le Phase, Slnl!.le VoltaQe Motor 

----------------------------S:�Q�U�A�RE D CD M PA NY ----------------------------
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W I R i n G  
CLASS  853 6  

D 1 A G R A m s.---- JANUARY, 1967 __ II �� 
i(Ui#i AC LINE V O LTA G E  MAGNETIC START E R S - TWO  P HAS E 

3 W I R E  CONTROL 

• I __c 
-,-L--·· 3 

2 WI RE  CONTROL 

3 

T l  

SIZES 0, 1 AND 2 

Wirinll, Diajl,ram 

T3 

r r 
T T2 

T4 

Elementary Diagram 

� - - - --1 r .. _ _ _  2_� 1�E 
U
���TROL 

: START : M OL 
1 STOP 2 3 

L3--��-+--� �------�� 
L4 _____ _.ll:....__-l 

Type S ,  Sizes 0, I and 2,  4 Pole, 2 Phase, 4 Wire Starters with External 2 or 3 Wire Control 

STANDARD 3 POLE, 3 PHASE STA RTERS CONNECTED FOR 2 PHASE, 3 OR 4 WIRE 

Wirinll, Diall,rarn 

L2 1 

T2 T3 
Type S, Sizes 0, I and 2 

LINE LOAD CONNECTIONS CON NECTIONS 
STARTER L l  L2 L3  - T l  T 2  T3 -MARKINGS 
FOR 2 0 . . T4 L l L 3  L2  - T l  T2 -3 WIRE T3 
FOR 2 0 L4 T4 
4 WIRE L l  L3 L2 TO T l  T3 T2 TO T4 L4 

FOR 2 PHASE CONNECTIONS USING THREE POLE STARTER CONNECT LINE AND MOTOR TERMINALS TO THE STARTE R TERM INAL I N  THE SAME COLUMN. 

• Revised - 1 2/67 --------------S Q U A RE D CO M PA NY--------------
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� ---- JANUARY, 1967 ---------W 1 R 1 n G D IR G R R ffi S 

3 W I R E  
C O N T RO L  

_L • I 

L: • 3 
2 W I R E  
CO N T R O L 

3 W I R E  
CONTROL 

_L • I  

L: • 3  
2 W I R E  
CONTROL 

CLASS  853 6  
T Y P E S  B T H R U  G AC LI N E  V OLTA G E  MAG N E T IC S TA R T E R S - T W O  P HASE  

SIZES 0 & 

Wirin� Diagram 

TI T2T3 T4 

� T l  T 4  

� - - - - - - - - - 1 

L l  

L 2  

L 3  L4 

Elemen tary Diagram 

L-2 WIRE CONTROL J - - - - - - - - i  I F USED 
I 
I 
I 
1 3 

O.L ' S  

Sizes 0 and l ,  4 Pole, 2 Phase, 4 Wire Starters With External 2 or 3 Wire Control 

. SIZES 2, 3, 4 & 5 

Wiring Diagram 

Tl T2T3T4 

� L l  

L 2 

L 3  
L4 

Elementary Diagram 

,1 - - - - - - - - - 1 l�� -���E CON TROL 
I I IF USED 

M O. L .  S 

Size 2, 3, 4, & 5, 4 Pole, 2 Phase, 4 Wire Starters With External 2 or 3 Wire Control 

STANDARD 3 POLE, 3 PHASE STARTERS CONNECTED FOR 2 PHASE, 3 OR 4 WIRE 

Ll 
I � 

T l  T3 

Size 0 and 1 Sizes 2, 3, 4 & 5 

L I N E  LOAD 
CONNEC T I O N S  CON NECTION S 

STARTER L l  L2 L3 - T l  T2 T3 -
MARKINGS 

FOR 2 0  . . T4 L l L 3  L 2  - T l  T2 -
3 W I RE T3 

FOR 2 I'll L 4  T4 
4 W IRE L l L3 L 2  TO T l  T 3  T2 TO 

T4 L4 

FOR 2 PHASE CONNECTION S U S I NG T H R E E  
POLE STARTER, C O N N E C T  L I N E  AND MOTOR 
TERMINALS TO THE S TAR T E R  T E R M I N A L  I N  
T H E  SAME COLUMN. 

• Revised - 1 2/67 
---------------:S�O�U�A�RE D CD M PA NY----------------
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W I R i n G D 1 R G R R m s----- JANUARY, 1967 __ II �� 

3 W I R E  
C O N T R O L  

-r��--���-n���2 
3 

3 W I R E  CONTROL M U LT I PLE 
P U S H B U T T O N  STAT I O N  

- I .L 
T .. 3 
2 W IRE 

CONTROL 8 
T l  

SIZES 0 ,  1 AND 2 

Wirin� Dia�ram 

L2 1 

T2 T3 

T H R E E  P HASE 

Elementary Dia�ram 

,- - - - - -1 I 

Ll ..... ----t----l 
L Z----+---1 

L3------l 

Type S, Sizes 0, I and 2, 3 Pole, 3 Phase Starters with External 2 or 3 Wire Control 

Tl T2 T3 

� 

Wirin� Dia�ram 

r 

Tl T2 T 3 

Elementary Diagram 

Ll ..... ----t----l 
LZ----+----1 

L3-------i 

M 

Type S, Sizes 0, l and 2, 3 Pole, 3 Phase Starters with Start-Stop Push Button Mounted In Cover ( Form A I  

H 
0 
A 

Wirln� Dla�rarn 

RED 
H o'JA YELLOW 0+---o,,..:,=""-'=-"-"'-, 
A OzA 3A 

X 

X 
HAND OFF AUTO 

...L,----1> I 

T 
1> 2A 

2 W I R E  CONTROL DEVICE T l  

T l  T 2 T3 

� 

L2 L3 

1 

T2 T3 

Elementary Diagran1 

H X 
0 
A 

HAND OFF 

L l-----t----1 

L2----.___--l 

L3-------l 

t 
X 

AUTO 

M 

O L  

O L  

Type S, Sizes 0, I and 2 ,  3 Pole, 3 Phase Starters with Hand-Off-Auto Selector Switch Mounted i n  Cover ( Form C i  

�-------------S Q U A R E D CO M P A NY--------------
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� ---- JANUARY, 1967---------W 1 R 1 n G D I A G R A m S  
CLA S S  853 6  

A C  L I N E  V OLTA G E  M A GNE T I C S T A R T E R S - T H R E E  P H A S E  idiji#i 
Wiring Diagram 

3 WIRE CO NTROL 

..L 
T 

• I 

• 3 
2 WIRE CONTROL 

Tl T2 T3 

3 W I R E  \ 
CONTROL 

Tl  

TO SE PARATE / CONTROL 
-Lr-----" 
T • 3  

2 W I R E  
CON T R O L  

T 1  T 2  T 3  

8 

Ll 

1 

A DDITIONS AND SPECIAL FEATURES (Cont'd) 

3 RD OL 
I F  U S E D  

T 2  T 3  

Wiring Diagram 

1 I 

3 RD OL 
IF U S E D  

T 2  T 3  

Elementary Diagram 

_j �2 WI R E  C O NT R O L  �----� � -- - - �  I F  U S E D  

1 STA RT 1 M OL ���� 
GND. _ 

I F � 

Elementary Diagram 

1+-----TO SEPARATE CONTROL-----t� 

L 2-------f 

L3-------f 

COM. 
(X2) 

Type S, Sizes 0, I and 2, .� Pole, 3 Phase Starters with Separate Control ( Fonn S) 

:t+ l  
2 

l_ 

T ;r  
3 W I R E  :1+ 2  C O N T R O L  

• I 

Tl T2 T3 l_ 
_J: tj T  L: .. 3 

2 W I R E  
CO NTROL \ Tl 

A DD' L I NTERLOCKS # I  THR U  
# 4  CAN BE N.O. OR N . C. 

Wiring Diagram 

L2 L3 :1+3 

1 l_ 

T 

:1+4 

l_ 

T 

T2 T 3  

L l  

L2 

L3 

Elementary Diagram 

� - - - - - - - - - � ��---�-�!�E �i��;�OL 
' 
I 

0-----u-�----o 

Type S, Sizes 0, I and 2, .l Pole, 3 Phase Starters with Additional Interlocks r Forrn X i  

O L  

---------------:S�Q�U�A�RE D CD M P A NY----------------
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WI R i n G  0 1 R G R R m s.----- JANUARY, 1967 --�� �� 
CLASS 853 6  
TY PES A T H R U  H AC LI NE V OLTAGE MAG NETIC STAR TERS - T H REE P HASE 

3 WIRE CONTROL 

�������--���2 3 
3 WIRE CONTROL MULTIPLE PUSH BUTTON STATION � I 

SIZE 00 

Wiring Diagram 

L2 
Elemen tary Diagram 

� - - - - - - - - - 1 L-2 WIRE CONTROL 
� -- - - - - - - -:  I F  USED 
START 

' I ' ' 3 M 

I L2------------� ""' L3 

� FOR SINGLE PHASE OPERATION L3 POLE NOT USED BUT 0. L .  

O.L .  

RELAY ELEMENT MUST BE I NSTA LLED T l  T 2  T J  

G 
_L 
''----� .. 3 T2 T3 
2 W I R E  
CON T R O L  

Size 0 0 ,  3 Pole, 3 Phase Starter With External 2 o r  3 Wire Control 

Wirin� Diagram Elemen tary Diagram 

START 
_L_ 3A Ll 

L2 2A 
L3 

Tl T2 T3 

� 
Size 00, 3 Pole, 3 Phase Starter With Start-Stop Push Button Mounted in Cover (Form A) 

Wiring Diagram 

RED j, 0 3A YELLOW 
� 2A Jl ::-:::jRE CONTROL �DEVICE 

T2 T3 

H X 
0 

Elementary Diagram 

A X 

HAND OFF AUTO t 

Size 00, 3 Pole, 3 Phase Starter With Hand-Off-Auto Selector Switch Mounted in Cover (Form C) 

----------------------------:S�Q�U�A�R�E D CD M PA NY----------------------------
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(g1 ---- JANUARY, 1967 ---------W·I R 1 n G D IR G R R ffi S 

A C  LI N E  V OLTA G E  M A G N E T I C  S TA R T E R S  
CLA S S  853 6 

T H R E E  P H A S E - TY P ES A T H R U  H 

3 WIRE 
CONTROL 

3 WIRE CONT ROL MULT IPLE 
P U S H BUTTO N  STATION 

.L 
T 

• I  

• 3 
2 WIRE 
CONTROL 

SIZES 0 & 

Wirln� Dla�ram Elementary Dla�am 

r - - - - - - - - - j  ��- --�-�!�E 1(��;;oL 
I I 
I I 
I I 

I ' STOP ' 3 

u-....... ---+--1 
T 3  L2-----..._-l 

L3 ------i 

(Cont'd) 

O. L . 'S 

Sizes 0 and I, 3 Pole, 3 Phase Starters With External 2 or 3 Wire Control 

Wirin� Dia�am 

T 3  

Elementary Dia�am 

Ll-�---t--1 

L2---�e---i 

L 3------l 

M O. L -'S 

Sizes 0 and I ,  3 Pole, 3 Phase Starters With Start-Stop Push Button Mounted In Cover ( Form A) 

Wirin� Diagran1 

RED 

BLAC K 
YELLOW 

X 
OFF AUTO 

a I 

T'----•• 2A 
2 WIRE CONTROL DEVICE 

H 
0 
A 

Elementary Diagran1 

X 
X 

HAND OFF AUTO 
t 

H lA 

� 3A I A 
-2A 

O. L . 'S 

.._ 2 W I RE CONT ROL DEVICE 

L l -----+--i 

L2----+--t 

L 3 ------i 

M O.L . 

� 
Sizes 0 and I ,  3 Pole, 3 Phase Starters With Hand-Off-Auto Selector Switch Mounted in Cover ( Form C) 

--------------S Q U A RE D CC M PR NY--------------
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W I R i n G  D 1 R G R R m s----- JANUARY, 1967 --�� 1 1 

CLASS 853 6  
TV P ES A T H  R U  H AC l l  N E V O LTAG E MAG N El l  C STA R T E RS - T H R E E  P HASE (cont'dl 

3 WIRE CONTROL 

-r�-V-,,_LL�-n'L�r-2 
3 

3 WIRE CONTROL MULT IPLE PUSH BUTTON STATION 
L 
T 

.. I 
• 3 

2 WIRE CONTROL 

Ll l cfL.t  

T l  

SIZES 2 ,  3 ,  4 & 5 

Wiring Diagranl 

T3 

Elementary Dia�ran1 

r - - - - - - - - - j L"!:":-:.�-'YI�E (ONTROL 
I 1 I : I USED 

L2----...._----l 
L3---------l 

: M O. L . ' S 
' 3  

Sizes 2, 3,  4 & 5, 3 Pole, 3 Phase Starters With External 2 or 3 Wire Control 

START 
.......__ 

T l  T2 T3 

tj 

T l 

Wlrln� Dla�ram Elementary Diagran1 

RED 

Tl T3 

Sizes 2, 3, 4 & 5, 3 Pole, 3 Phase Starters With Start-Stop Push Button Mounted In Cover (Form A) 

Wlrln� Dia�ram 

RED 

BLACK �+---..----, 
YELLOW 

X 

X OFT AUTO 
t 

T3 

Elementary Diagram 

H lA o---..,-,-----1 �2A 3A 
.._ 2 WIRE CONTROL 

O L  

M 

Sizes 2, 3, 4 & 5, 3 Pole, 3 Phase Starters With Hand-Off-Auto Selector Switch Mounted In Cover (Form C) 

0 L .  ' S  

----------------------------S:�Q�U�A�R=E D CD M P A NY ----------------------------
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�� II, __ JANUARY, 1967 -----W 1 R 1 n G D I A G R A m S  

3 WIRE 
CONTROL 

...L • I  

'L..---• 3 
2 WIRE 
CONTROL 

3 WIRE 
CONTROL 

• I  ..L 
''---•• 3 
2 WIRE 
CONTROL 

A C  LI N E  VOLTA G E  M A G N ET I C STA R T E RS 
CLASS 853 6  

TH R E E  P H ASE - T Y P ES A T H R U  H 

SIZE 6 
(Cont'd) 

Wiring Diagram Elen1entary Diagram 

2 W I R E  CONTROL 

T l  T 2  T 3  

ADDL. I NTERLOCKS 

I F  USE D � 
M a j_ l_ 1_  

Jl' I F  USE D 

r - - � � - - - -, 
I I 
I I C R  

3 

6 A  

GND 

Size 6, 3 Pole, 3 Phase Starter with External 2 or 3 Wire Control 

Wiring Diagrarn 

-="'GND. 
I F  USED 

Tl 

A DDITIONS AND SPECIAL FEATURES 

SINGLE O R  
DUAL VOLTAGE 
PRI. CONN. PER 
TRANSFORMER 
NAMEPLATE 

T 3  

Elen1entary Diagran1 

F U S E  

L l  
L2 
L 3------------� 

Sizes 0 & I, 3 Pole, 3 Phase Starters with Control Circuit Transformer and Secondary Fuse ( Form FT) 

7A 

-----------------------:S�Q�U�A�RE D C D M PANY---------------------------
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W I R i n G D 1 R G n R m s----- JANUARY, 1967 --�� II 
CLASS 853 6 
TYP ES A T H R U  H AC L INE  V O LTAG E  MAGNET IC STARTE RS T H R E E  P HASE !Cont'dl 

2 WIRE 
CONTROL 

2 WIRE 
CONTROL 

3 WIRE 
CONTROL 

_L • I 

T .. 3 
2 WIRE 
CONTROL 

TO SEPARATE 
CONTROL 

T l  

A DDITIONS AND SPECIAL FEATURES 

Wirin!l. Dia!l.ram 

i3 

Elementary Dia!l.ram 

14----TO SEPARATE CONTROL.---� 

Ll-------< 

L2-------l 

L3 -----� 

M OL 

Sizes 0 and I. 3 Pole, 3 Phase Starters With Separate Control (Form S) 

Wirin!l. Dia!l.ram Elementary Diagram 

1+---- TO SEPARATE CONTROL----<o-1 

�02�---� M O L  
Ll---------1 

8 

Tl  
T l  T2 T3 

� 

i l  T3 

L2-------l 

L3-------l 

Sizes 2, 3, 4 & 5, 3 Pole, 3 Phase Starters With Separate Control (Form S) 

Elemen tary Diagram � - - - - - - - - - 1  ��---� -�!�E
�
(����OL 

O.L. 

T2 T 3  L l  

L2 

L3 

Sizes 0 and 1, 3 Pole, 3 Phase Starters With Three Overload Relays (Form J l )  

X 2  

X 2  

��------------------------:S�Q�U�A�R=E D CD M PANY----------------------------
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� ·---- JANUARY, 1967---------W 1 R 1 n G D IR G R R ffi S 

A C  L I N E  V O L TA G E  MA G N E T I C  START E R S - T H R E E  P H A S E  
C L A S S  853 6  

TYP E S  A T H R U  H 

3 WIRE 
CONTROL 
L • I 

T • 3 
2 WIRE 
CONTROL 

3 WIRE 
CONTROL 

L • I 

-c • 3 
2 WIRE 
CONTROL 

3 WIRE CONTROL 

L 
-c 

• I 

• 3 
2 WIRE CONTROL 

Tl T2 T3 

e 

T l  T2 TJ 

e 

(Cont'd) 
A DDITIONS AND SPECIAL FEATURES 

Wiring Diagram 

Ll L3 I � � 

T2 T3 

L l  

L2 

L3 

Elementary Diagram 

� - - - - - - - - - 1  ��---� -�!�E
�
r����OL 

O.L. 

M O.L .' S 

Sizes 2, 3, 4 & 5, 3 Pole, 3 Phase Starters With Three Overload Relays (Form J l )  

Wiring Diagram 

3 2 L l  

� �� 

T l  T 3  

Elementary Diagram 

� - - - - - - - - - 1  ��---�-�!�E
�
r����OL 

Ll .... ----+----1 
L2--------t 
L3-------t 

: M O.L .' S 
' 3  

Size 0 and I ,  3 Pole, 3 Phase Starters With One Additional Normally Open Interlock (Form X I )  

Wiring Diagram 

L2 12 L3 

� �  
L l  

· �  

T l  T3 

Elementary Dia�ram 

� - - - - - - - - - 1 ��-- -�-�!�E
�
r��goL 

Ll-1------t---t 
L2-------o----t 
L3-------t 

: M O.L .' S 
' 3  

Sizes 1, 3, 4 & 5, 3 Pole, 3 Phase Starters With One Additional Normally Closed Interlock (Form X1) 

---------------------------:S�Q�U�A�R�E D CD M PA NY ---------------------------
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WI R i n G  
CLASS 853 8  

0 1 R G R R m s.----- JANUARY, 1967 --�� �� 
ifl)i#J AC COM BINATION M A GNETIC STA R T E RS - SWITCH T Y P E  

3 W I R E  
CONT R O L  

., I ..L 
T • 3  

2 W I R E  
CONTROL 

3 W I R E  
CONT R O L  

.. I ..L 
T 

.. 3 
2 W I R E  

CONTROL 

Wirin�t Dial!,ram 

L l  i 

T l  T 2 

SIZES 0, 1 AND 2 

Ll-
L2- 1 

I 

Elementary Diagram 

r - - - - - - - - - � l�- - -� -�!�E CO NTROL 
I I I I F  USED I 
I 

L 3 -
� 

T 3  

Type S ,  Sizes 0, I and 2 ,  Combination Starters with Fusible Disconnect Switch 

Wirinl!, Dial!,ram 

T l  T 2  T 3  

SINGLE O R  
DUAL VOLTAGE 
P R I .  CON N. PER 
TRANSFORMER 
N AMEPLATE 

L2- 1 
I 

Elementary Diagram 

�-----j � 2 WI R E  C O NT R O L  � -- - - �  I F  USED I 
START I M OL 1 3 

GND. -
I F  USED I 

L 3 -
� 

Type S, Sizes 0, I and 2 Combination Starters With Fusible Oisconnect Switch, 
Control Circuit Transformer and Secondary Fuse (Form FT) 

��------------:S�Q�U�A�RE D C�D�M�P�A�N!Y-----------------------
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�� ��---JANUARY, 1967 ------W 1 R 1 n G D I R G R R ffi S  

3 WIRE 
CONTROL 

.L • I 

-c • 3 
2 WIRE 
CONTROL 

T l  T2 T3 e 

3 WIRE 
CONTROL 

.L 
T 

• I  

• 3 
2 WIRE 
CONTROL 

CLASS 853 8 
AC COM BINATI O N  MAG N E TIC STA R T E RS - SWITCH T Y P E - TY P ES 8 T H R U  G 

T l  

Wirin� Dia�att;l 

SIZES 0 & 1 

Ll-

L2- 1 
I 

Elementary Dia�ram 

r - - - - - - - - - j l"! _ _ _ �-�!�E CON
E
T
D
ROL 

I I I IF us 

M O.L.' S 

L3-� 

Sizes 0 & I Combination Starters With Fusible Disconnect Switch 

Wirln� Diagram E1etnentary Diagran1 

T l  

� - - - - - - - - - !  ��---�-�i�E
I
;:e�gOL 

T 3  T2 

Ll-

L2- 1 
I 

L3-
� 

Sizes 2, 3, 4 and 5, Combination Starters with Fusible Disconnect Switch 

0 I I 1 3 

···::•·, 

O. L.' S 
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W I R i n G 0 1 A G R A m s.----- JANUARY, 1967 --� � • I  
CLASS 8539  
AC C O M B I NAT I O N  MAG N E T IC STAR T E RS - C I RC U I T  B R EAK E R  T Y P E  

16,1¥1 SIZES 0, 1 AND 2 

Wirin� Dia�ram Elementary Diagram 

� - - - - - - - - - ! ��---�-�!�E1::e�i�OL 
3 W I R E  

CONT R O L  

• I _c 
T • 3 

2 W I R E  
CONTROL 

T l  T 2  T 3  

LI-T 
I L2-T 

' ' 
' ' ' ' 

I ' STOP ' 3 

L3-.J...� 

Type S, Sizes 0, I and 2, Combination Starters with Thermal M a�netic Circuit Breaker 

TYPES 8 THRU G, SIZES 0, 1 ,  2, 3, 4 AND 5 

SIZES 0 AND 1 SIZES 2, 3, 4 AND 5 

3 W I R E  
C O N T R O L  

• I ..L 
-,-L--•a 3 2 W I R E  

CONTROL 

T l  

Wirin� Dia�ram 

T3 

Elementary Dia�ram 

� - - - - - - - - - 1 ���-���E�(��e!;OL 

L I -T 
I 

L2-T 
' M 

L 3 _......_-'Xr-'\r-----1 

' ' 
' 
' 3  

O L  ' S  

T l  

Wirin� Dia�ram 

L l  L 2  L 3  
? ? ? }- - ---}----} 

Combination Starters with 
Thermal Ma�netic Circuit Breaker 

T3 

M 

---------------:5�Q�U�A�RE D CD M PA NY----------------
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l:ol ... _-....�._ ___ JANUARY, 1967 --------W 1 R 1 n G D I R G R R ffi S  
CLASS  854 7  

AC R E D UC E D  V O L TA G E  START E RS -- P RI MARY R E SIS T O R  TYP E  

SIZES 3 AND 4 
Wirin� Dia�ram Elementary Dia�ram 

_j � 2 W I R E  CONTROL 

r - - I � - - -, I F  U S E D  
I START I T R  0 L'S 
1 STOP 2 .....1- 1 3  

L l -+-----, 

L 2 --------+-----�--------� 

L 3 --------+---��-----, 

Sizes 3 and 4, 3 Phase, Primary Resistor Type Starters 

SIZE 5 
Wlrin� Dia�ram Elementary Dia�ram 

_j � 2 W I R E  CONTROL 

r - - I � - - -, I F  U S E D  

I START I T R  0 L'S 
I 1 STOP 2 .....1- 1 3  

L l -+-....... --, 

L 2 -----r--+--1��--------� 

L 3 -----r���--��.--, 

Size 5, 3 Phase, Primary Resistor Type Starters 

-------------------------
:S�Q�U�A�R�E D �CD�M�P�A�N�Y
------------------------
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W I R i n G  
CLASS 8606 

D 1 R G R R m s.----- JANUARY, 1967 __ II 1 1  

AC R E D UC E D  V O LTAG E  STA R T E RS AUT O - T RA NSF O R M E R  TY P E  

3 W IRE  
CONTROL 

� I 

--c___3 
2 WIRE 
CONTROL 

3 W I R E  
CONTROL 

� I 

--c___ 3 
2 WIRE 
CONTROL 

SIZES 2 AND 3 

Wiring Diagratn Elen1entary Diagram 

r _ _ _ _ -1 �::_ �I':_,E �FO����L 
I START I 
I STOP ___L_ /3 T R 

Sizes 2 and 3, Reduced Voltage Auto -Transformer Type Starter, Closed Transition Starting, 

SIZE 5 

Wiring Diagram Elen1entary Diagran1 

)---!,f--U-� 

* MUST OVERLAP 

* MUST OVERLAP 
100 

Size 5, Reduced Volta!!,e Auto-Transformer Type Starter, Closed Transition Starting 

RUN 

----------------------------:S�Q�U�R�RE D CD M PRNY ----------------------------
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(g ---- JANUARY , 1967 --------W 1 R 1 n G D I R G R R ffi S  

3 WIRE CONTROL 
� I  
---c_____ 3 

2 WIRE 
CONTROL 

550 

START � ,__.. , 
STOP 

3 WIRE CONTROL 
� '  
L._______. 3 
2 WIRE CONTROL 

A C  R E D U C E D  V O LT A G E  S TA R T E R S  
C LA S S  8 606 

A U T O ·  T R A N S F O R M E R  TY P E  

SIZES 6 AND 7 

Wiring I>iagrarn 

L2 

5 - - - - �� - - - 5  
::: 2 OL 
6 IF USED 

T l  T 2  

L 
100 

L3 

L l  

Elementary Diagram 

...-- 2 WIRE CONTROL 
r - - - - - - -H' - - - -,  I F  U S E D  
I ST OP START I UV OL'S ' �2 _!_�13 4 5 ' •-'SA -- 0 'f=j.f-----, uv � �  

7 R 

* SET TO OPEN AFTER 
MAIN CONTACTS CLOSE 

L 2 -f-----------+ 
L3-f-------------------+-------------------, 

Size 6 Reduced Voltage Auto-Transformer Type Starter, Closed Transition Startin� 

Wiring Diagran1 EJetnentary Diagratn 

L2-�-------� 
L3-�--------1---------, 

Size 7 Reduced Voltage Auto-Transforn1er Type Starter, Closed Transition Starting 

30L 

30L 

-----------------------------:S�O�U�R�R�E D CD MPRNY--------------------------­
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W I R i n G D 1 R G R R m s---- JANUARY, 1967 __ II �� 
CLASS  8630 
AC AUTO MATIC STARTERS FOR WYE·DEL TA M OTORS 

Elementary Diagram of Sizes I, 2, 3, 4 and 5 
Wye-Delta Starters with Open Transition Starting 

3 WIRE 
CONTROL 

_c--- 1 
'""�:..___. 3 

2 WIRE 
CONTROL 

T4 
T2 

TS 
T3 
T6 
Tl 

WYE-DELTA MOTOR 

Wirin� Diagram of Sizes 2 and 3 Wye-Delta Starter 
with Open Transition Startln� 

OL'S 

L l --._------------------------� 
L2--+-�----------------------��� 
L3--+-���------------------��--, 

I M  

OL'S 

Elementary Diagram of Sizes I, 2, 3, 4 and 5 
Wye-Delta Starters with Closed Transition Startin� 

2M 

..r::- 1 
-c__3 

3 W IRE 2 WIRE 
CONTROL CONTROL WYE-DELTA MOTOR 

Wirin!!, Diagram of Size 4 Wye-Delta 
Starters with Open Transition Startin� 

��-----------------------;S�Q�U�A�RE D CD M PANY--------------------------
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l:ol ... _ .... ._ ___ JANUARY, 1967 --------W 1 R 1 n 6 D I R G R R ffi S  
CLASS 8630 

AC A U T O MATIC START E RS F O R  W Y E  · D ELTA M O T O RS 

Wiring Diagram 

3 WIRE 
CONTROL 4 
� I �++----���--����-H+T� 
�3 

r.7�.--. 

Elementary Dia�ram 

r - - - - -1 �� "!I� 7
F
o����L 

I START I 
I STOP 2 __L_ : 3 o-+-------{ 

�����OL L l --�---4----------------------, 
L2--f---�------------------�-----, 
L3--�--+----.--------------�---t---, 

WYE - OELTA 
MOTOR 

REAR 
ACCEL. RESIS 3R2 

CENTER 
ACCEL. RESIS. 2R2 

FRONT 
ACCEL. RESIS. I R2 

I M  2M 

T6  

Size 6, Wye-Delta Starter with Open Transition Startin� 

Wiring Diagram 

T4 T5 

3 WIRE 
CONTROL 
� I  

0:::...........3 
2 WIRE 
CONTROL 

Elementary Dla�ram 

¥ 2 WIRE CONTROL 
r - - -i � - - -,  IF USED 
I START I 
I .....1..... I 3 1 .,.-<.LLY-,� 

uv 

Size 6 Wye-Delta Starter with Closed Transition Startln� 

T4 T 5  

---------------------------:S�g�u�A�R�E D �D M P A NY ---------------------------
.. ,," PAGE 39 www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



W I R i n G  0 I R G R R m s,----- JANUARY, 1967 __ II, • I  
CLASS 8640 
AC A U T O M A T I C  P A R T  W I N D I N G  STA R T E RS 

L l -4----��--------------------, 

TR 

Elementary Diagram of Sizes l , 2, 3, 4 & 5, 
2 Step Part Winding M o tor Starter 

3 WIRE 
CONTROL 
....c::------ 1 
--c____ 3 

2 WIRE 
CONTROL 

Wiring Diagram of Size 1, 2 Step Part 
Winding Motor Starter 

L l  ____ ��---------------------, 
Lz-----r-r--��---------------4--� 
L3-----r-r�i-�����-------4--4--. 

25 

Elementary Diagram of Sizes I ,  2, 3, 4 & 5. 
3 Step Part Winding Motor Starter 

Wiring Diagram of Sizes 2, 3, 4 & 5, 2 Step 
Part Winding M o tor Starter 

CLASS 8650, 8651 - A C  R E D U C E D  V OLTA G E  STA R T E RS SE C O N DA R Y  R ES IST O R  T Y P E  

Typical Elementary Diagram for Class 8650 Wound Rotor 
M o tor Starter with 3 Points of Acceleration Typical Elementary Diagram for Class 8651 Reversing 

Wound Rotor Motor Starter with 3 Points of Acceleration 

---------------
:S�Q�U�A�RE D �CD�M�P�A�N�Y
----------------
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� 
, ____ JANUARY, 1967 --------W 1 R 1 n G D I A G R R ffi S  

CLASS 873 6 
AC R E V E RSI N G  M A G NE T IC STA R T E RS - S I N G L E  P H ASE  - lb'i#i 

2 WIRE 
CONTROL 

F W D. 

�; 
� 
3 LEAD REPULSION ­

INDUCTION REVERSING MOTOR 

Wiring Diagram 

A B 

NOTEo TERMINALS A,B , & C  NOT  
MARKED O N  S TARTER DUE 
TO LACK OF STD. MOTOR 
TERMI NAL MARKINGS 

H O RIZONTAL MOU N T I N G  AR R A N G E ME N T  

Elementary Diagram 

Type s. Sizes 0 and I ,  2 Pole Rewrsing Starters Used with Single Phase, 3 Lead Repulsion Induction Motors 

2 WIRE 
CONTROL 

FWD. 

�: I 

Wiring Diagram 

3 

l��� 

T

f r Tl TB 

� HOR IZO NTAL MOUNTING A RR A N G EM ENT 

4 LEAD REPULS ION - I NDUCTION MOTOR 

Elementary Diagran1 

Type S, Sizes 0 and I ,  3 Pole Reversing Starters Used with Single Phase, 4 Lead Repulsion-Induction Motors 

2 WIRE 
CONTROL 

F W D. 
_._ 3 

. 

5 
I 

T�T4 TI T 5  
RUN 

START 

CAPACITOR OR 
SPLIT PHASE MOTOR 

Wiring Diagratn Eletnentary Dia�ram 

HORIZO NTAL MOU NTI NG A RR A N G E M E N T  

Type S, Sizes 0 a n d  I ,  3 Pole Reversing Starters Used with Single Phase, 4 Lead Capacitor o r  Split Phase Motors 

--------------------------:S�Q�U�R�R�E D CD M PR NY---------------------------­
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W I R i n G D 1 R G R R m s------- JANUARY, 1967 ---[g) 
CLASS 8736  
TV P ES B & C AC R E V E RSING MAGNETIC START E RS - SINGLE P HASE 

�2 

?o�o--3 

5 
I 

3 W I R E  4 
CONTROL 

�o-+3 
. 

5 
2WIRE 1 
CONTROL 

·� · � 
3 LEAD REPULSION­
INDUCTION MOTOR 

A 

Wirin� Dia�rams 

NOTE: TERMINALS A,B, & C NOT MARKED ON STARTER DUE 
TO LACK OF STD. MOTOR TERMINAL MARKINGS 

HORIZONTAL MOUNTING ARRANGEMENT V E R T ICAL MOUNTING ARRANGEMENT 

• Elementary Dia!lnlm 

Sizes 0 and 1, 2 Pole Reversin� Starters Used with SinRie Phase, 3 Lead Repulsion-Induction Motors 

2 

I 
3WIRE 4 
CONTROL 

�o-+3 
. 

5 
2WIRE I 
CONTROL '� 

Wiring Diagrams e Elementary Dia�am 

REV, 

Tl 

HORIZONTAL MOUNTING ARRANGEMENT 
Tl 

VERTICAL MOUNTING ARRANGEMENT 
4 LEAD REPULSION - I NDUCTION MOTOR 

2 

I 
3 W I R E  4 
CONTROL 

� 3  
. 

5 
2WIRE I 
CONTROL 

T�6 T4 TI TS 
P,UN 

START 

CAPACITOR OR 
SPLIT PHASE MOTOR 

Size 0 and 1, 3 Pole Reversin� Starters Used with Sin�le Phase, 4 Lead Repulsion-Induction Motors 

Wiring Diagrams 

HORIZONTAL MOUNTING ARRANGEMENT 

VERTICAL MOUNTING ARRANGEMENT 

• Elementary Dia!lnlm 

LIMIT SWITCHES 
1 STOP 2 �· 3 R 6 

t�C>-:"1'7�---..-{ 

Size 0 and I, 3 Pole ReversinR Starters Used with SinAle Phase, 4 Lead Capacitor or Split Phase Motors 

I 

• Revised - 1 2/67 ----�-------------------�S�Q�U�R�RE D �CD�M�P�R�NY!--------------------------
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�� l j'---- JANUARY, 1967 -----W 1 R 1 n G D I R G R R ffi S  

3 

5 
L---... 2 

'--2-W_I_R_E_ I 
C ONTROL 

F W D  

p-L-:-; ; 
T I T 2 T3 T4 � 

3WIRE 
CONTROL 7 

FWD. 

T 2  

Tl T3 T4 

CLASS 873  6 
AC REVERSING MAGNETIC STARTERS - T W O  P H ASE 

WirinJt Dia�tram 

1 1 1  
Elernen tary Diagram 

Ll •--+-....----1 1-'---..J 
L2 �r-+...-+--P'--+--1-----'-� 
L3 +r-+-t-t----1 �-'-<��--+----'-"-1. :. 
L4 +:�+++--! 1'--+-+-+-... �' r.=---

PHASEI 
PHASE2 

H O R I Z ON TA L  M OU N T I N G  A R R A N G E M E N T  

lUi' 
1¥1 Sizes 0, I and 2, 4 Pole, 2 Phase 4 Wire Reversin� Starters 

Wiring Diagrams Elementary Dia�ram 

p��:�������===T--� 
2WIRE 1 
CONTROL 
TI T2T3T4 

L l ,.4-r-�--t �-��rr��' 
L2-hr-�.-r-� �-+�---'-� 

� HORIZONTAL MOUNTING ARRANGEMENT VERTI CAL 
A RRANGEMENT 

• Types B and C, Sizes 0 and I, 4 Pole, 2 Phase .4 Wire Reversin!?, Starters 

• Revised - 1 2/67 --------------S Q U A RE D C:D M P R NY--------------
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W I R i n G D 1 n G R n m s------ JANUARY, 1967 --�� 1 1 

CLASS 8736  
AC REVERSING MAGNETIC STARTERS - T H REE PHASE 

3 

5 

2 '=3"'W"'I"'R-=E- I 

CONTROL 

FWD. 

p��: 

3 W I R E  
CONTROL 4 

5 

2 ':2,-,W,.-1-=R-=E- 1 
CONTROL 

FWD. 

�; 

Wiring Diagram 

Tl T2 T3 

3RD OL 
IF USED 

HORIZ ONTAL MOUNT I N G  A R RA N G E ME N T  

Elementary Diagram 

ll --++-..----1 ,r - -""' 
L2--�----l f'.--.4-"'t:::,.!;� 
�-�+4----1 �-.������ - �  

· IIUI#i Sizes 0, I and 2, 3 Pole, .1 Phase Reversin!!, Starters 

Wirin� Dia�rams e Elementary Dial1,rarn 

L 1 --+-h----1 iL--�rrA_....._ 
L2---._�--� ���--�� 
L 3-----+-�----l r-t-t+--'X2..._,-

2 W I R E  I 
CONTROL 

Tl T2 T3 

8 HORIZONTAL MOUNTING A R R A NGEM E NT 

FWD. 

---;w..-- 1 
3 WIRE CONTROL 
MULTIPLE PUSH­
BUTTON STATION 

Tl T2 T3 

VERTICAL MOU N T I N G  

AR RANGEMENT 

Types B and C, Sizes 0 and I, 3 Pole, 3 Phase Reversin!!, Starters 

Wirin� Dia�rams • Elernen tary Diagram 

L I --++-<---� fL-----+---''Y 
L2:---.._l------1 1'-��----!,=l 
LJ ---+--1---+---l f!-�t-t-rx�::--.--

8 HORIZONTAL MOUNTING ARRANGEMENT 

V E RTICAL MOUNTING 

A RRANGEMENT 

Types D thru G, Sizes 2, 3, 4 and 5, 3 Pole, 3 Phase Reversin!!, Starters 

• Revised � 1 2/67 ��----�--------:S�Q�U�A�R�E D CD M PA NY ----------------
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� ·---- JANUARY, 1967---------W 1 R 1 n G D IR G R R ffi S 

.-----5 
,---- 2 
HIGH 3 

3 WIRE 
CONTROL 

Tl2 Tl T3 

.----- 5 
,---- 2 

,.... ....... _ ... 4 

3 WIRE 
CONTROL 

T4 Ti T3 

3 

,----• 5 
,---- 2 

.............. """- 4  

3 WIRE 
CONTROL 

T2 T6 T5 

3 

Wirln� Uia�ram 

CLA S S  8810 
AC M ULT I S PEED S TARTE R S - id'i#J 

Elementary Diat!,ram 

L l  -��--.-----� 
L2----+-��--�-�---� 

L3-----+-���-��-r� H 

Starters for Two Speed , Two Windin!). (Separate Wlndin!).), 3 Phase Motors 

Wiring Diagram 

L l -��-�-----� 
L2-----t-��---i-�---� 
L3-----+:--i-�--i-+--. H 

L l -�--�-----� 
L2------�--�----�r-�------� 
L3----+:--i��--i�+� H 

rfY' �,��r 
Ti T2 T3 T6 T4 T5 

--------------S QUARE D CD M P R NY--------------
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W I R i n G [g] D 1 n G R n m s-------- JANUARY, 1967 ---' 

CLASS 881 0 
TY P ES 8 T H R U  G AC M ULT IS P E E D  STA R T E RS 

.------ 5 
r--- 2 

3 WIRE CONTROL 
T l2 T l  T3 

4 
3 

r---• 5 
r--- 2 

3 WIRE CONTROL 

4 
3 

Tl2 T l  T3 

.------ 5 
r--- 2 

3 WIRE CONTROL 
T4 T l  T3 

4 
3 

Wiring Dia�ram 

Wiring Diagram 

Elementary Dia�rarn 

L l --��--�-----------, 
L2 -----���-----t-��----� 
L3 --------�--r-�----t--4--� 

o.L.� T 3o.L. 3" T 3" 1: 1: O.L1 1;0. L. 
T l  T2 T3 T i l  T l 2  T l3  

H L O. L !S 

L l ---4--.-------� 
L2 ----�r-�---+-�----� 
LJ --------r.--+��---+�4--, 

o.L."5 T 3o.L. 3" T � �) 1: O.L\1 );O.L. 
Tl T2 T3 T i l  T l 2  T l3  

Elernen tary Diagram 

H L O.L !S 

L l --��--�----------, 
L2 --------4-��------+-��------J 
LJ --------+--+��---+�4--, 

��-----------------------:S�Q�U�R�R�E D CD M PR NY---------------------------
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[g] '---- JANUARY, 1967---------W 1 R 1 n G D I R G R R ffi S  

r---- 5 .-----•2 

J WIRE CONTROL 
T4 Tl TJ 

4 
J 

Wirin� Diagram 

C L A S S  8810 
A C  M U LT I S P E E D  STA R T E R S - T Y P E S  B T H R U  G 

(Cont'd) 

Elernen tary Diagram 

L l -��---.-----------, 
L2----t--.----+-�---� 
LJ----�L-+-�--+--4-� 

O.L8! .T ,8oL B J 8o  
r
H
r

H
1 

O
.L
l 

1 L 

Tl T2 TJ T6 T4 T

5 
Class 88 1 0  Sizes 2 & 3 Starters for Two Speed, One Winding, (Consequent Pole) Constant or Variable Torque, 3 Phase Motor 

Wiring Diagram Elementary Dia�ram 

,..----

5 L��5l r---2 4 
J 

J WIRE CONTROL 
T4 Tl TJ 

L l --��-�------� 
L2------r-.-------r-.------" 
LJ-----�_,��-_,�-r.� 

o.L .8 T 8oL 8 1 8o  
T�\t1 O

.
L

l 4 J5 .
L. 

Class 8810 Size 4 Starter for Two Speed, One Winding, (Conseq uent Pole) Constant or Variable Torq ue, 3 Phase Motor 

,....----- 5 r---2 

3 WIRE CONTROL 
T4 T 1  TJ 

H HS L O.L�S. 

L l --��---.----------� 
L2-----+-�r---�r-�-----� 
LJ-------�-+�r---�--�� L 

o.L
.
RHsTHS�0·Lo.L8 I �.L

. HI �HTJ "te T4 l;s 

Class 8810 Size 5 S tarter for Two Speed, One Windin!l., (Conseq uent Pole) Constant or Variable Torque, 3 Phase Motor 

--------------S IJ U A RE D CO M P A NY--------------
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WI R I n G  ~ D 1 R G R R m s------- JANUARY, 1967 ---

CLAS S E S  8810, 8811  
T Y P E S  8 T H R U  G AC M ULTI S P E E D  STA R T E R S  !Cont'dl 

.----- !> 
.---- 2 

3 WIRE CONTROL 
T2 T6 T5 

4 
3 

Wirinll, l>iall,ram 

L l --��--�----------, 
L2 -----t--.------+--�-----� 
L3 --------�--��----+-��-, 

O.L .8 j 80L. 81 l � 
1 1 o.L.rLTL1 .L. 

Tl T2 T3 T6 T4 T!i 
Class 8810 Sizes 0 & I Starters for Two Speed , One Wlndlnll,, (Consequent Pole) Constant Horsepower, 3 Phase Motor 

.------ !> 
.---- 2 

3 WIRE CONTROL 
T4 Tl T3 

4 
3 

Wirlnll, Diall,ram Elementary Diagram 

HIGH 4 � !> H L 0. L.'S 
.-������-u L 

L l---4--.------, L2-----t--.----+-.----� L3-----r.L-+-�--t--+�, 
O.L.� I �L. 8 l � i 1 O.L.F+L� �.L. T I T2 T3 T6 T4 T!i 

Class 8810 Sizes 2 & 3 Starters for Two Speed, One Windinll,, (Consequent Pole) Constant Horsepower, 3 Phase Motor 

Elementary Dlall,ram 

Class 881 1  Starter with Compelllnll, Relay (Form Rl) 
For Three Speed , Two Windinll, (Consequent Pole) 

Variable Torque, 3 Phase Motor 

Elementary Diagram 

I STOP 2 l!f!! 4 TR H L 

Class 8810 Starter with Acceleratlnll, Relay (Form Rl) 
For Two Speed, Two Windinll,, Delta Connected 3 Phase Motor 

--------------S Q U A RE D C O M P A NY--------------
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II � �--JANUARY, 1967 -----W 1 R 1 n G D IR G R R ffi S 

M ULT I S P E E D  M O T O R  CONNECTI ONS 

NOT E :  T H E  FOLLOWING DIAG R A M S  ARE T Y PICAL M OT O R  CO N N E C T I O N  ARRA N G E ME N T S ,  CONFO R M I N G  T O  N E MA 
AND A S A  STANDARD S .  NOT ALL P O S S I B L E  A R R A N G E MENTS ARE S H OW N .  

3 PHASE 2 SPEED 3 PHASE 2 SPEED 3 PHASE 2 S PE E D  
I WINDING CONSTANT HORSE POWER I W I NDING CON STANT TORQUE I WINDING VAR I A B L E  TORQUE 

0 

SPEED ll l2 l3 OPEN TOGETHER 
LOW Tl T2 T3 T4 T5 T6 
H I GH )T6)T4)T5) ALL OTHERS) 

3 PHASE 2 SPE E D  
SEPARATE W I NDING 

SPEED(L I ( L2 (L3 ( OPEN 
LOW Tl T2 T3 ALL OTHERS 
HIGH Ti l Tl2 Tl3 A L L  OTHERS 

3 PHASE 2 SPEED 
SEPARATE W I N D I N G  

PEED L l  L2  L 3  OPEN 
LOW Tl T2 T3 T7  ALL OTHERS 
H IGH Til Tl2 Tl3 Tl7 ALL OT HERS 

0 i�. 
SPEED ll l2 L3 OPEN TOGETHER 
LOW (T I (T2[T3(ALL OTHERS( 
HIGH )T6)T4(T5( (Tl T2 T3 

3 PHASE 2 SPEED 
SEPARATE W INDING 

isPEED(L l  (L2 (L3 I OPEN 
LOW Tl  T2 T3 ALL OTHERS 
HIGH T i l  T l2 Tl3 Tl7 ALL OTH ERS 

2 PHASE 2 SPE E D  
I W I N DING VAR IABLE TORQUE 

0 
T4 

T l  T5 

r--+---t-- T2 

'---+---+-- T6 

SPEED( L l  ( L3 (  L2 (L4 ( OPEN 
LOW I T l  (T5 ( T 2  ( T6 ( T3 T4 
H IGH  Tl T5 T3 T2 T6 T4 

• .&. 
SPEED_lL l_ll2[L3l OPEN I TOGETHER 
LOW _lT1 lT2(T3(_ALL OTHERS! 
HIGH (T6)T4 T5( ( Tl T2 T3 

3 PHASE 2 SPEED 
SE PARATE WI N DING 

SPEED ILl I L2 I L3 I OPEN 
LOW Tl IT2 T3 T 7 1  All OTHERS 
HIGH Ti l Tl2 Tl3 ALL OTHERS 

2 PHASE 2 SPEED 
SEPARATE WINDING ·�T I  +Ti l 

T4 T2 2 

T3  3 

SPEED(L I (L3 (L2 (L4 ( OPEN 
LOW (TI (T3 (T2 (T4 [ ALL OTHERS 
HIGH (Ti l (TI3(TI2 (TI4( ALL OTHERS 

3 PHASE 3 S PE E D  3 PHASE 3 SPE E D  3 PHASE 3 S P E E D  
2 W INDING CONSTANT HORSEPOWER 2 W I NDING CONSTANT HORSEPOWER 2 W I NDING CO NSTANT HORSEPOWER 

UH I" nT4 r l

l • r t$14 

T3 Tl  � T3 Tl � � I 

T5 T7 T2 T6 
Tl3 T I Z 

T5 T7 T2 T6 Tl3 Tl2 T3 TZ 
Tl5 Tl7 Tl2 T16 

SPEEC Ll L2 L3 OPEN TOGETHER $PEEil Ll L2 '  L3 OPEN ILOGETHER �PEED Ll L2 L3 OPEN TOCIETH!R 
LOW Tl T2 T3 ALL OTHERS T4 T5 T6T7 LOW Tl T2 T 3 ALL OTHERSIT4 T5 T6J'7 LOW T l  T2 T 3  ALL OTHERS 
2 ND_ [T6 T4 T5 T7 ALL OTHER5 2 ND Ti l Tl2 T l3 All OTHERS 2ND T i l  Tl2 T l3  ALL OTHERS TI4TI5TI6TI7 
H IGH Til Tl2 Tl3 ALL OTHERS HIGH T6 T4 T5T7 ALL OTHERS -- H I GH IT I6 Tl4 15TI7 ALL OTHERS -

1748 - 8 21 

-----------------------------:S�Q�U�R�RED CDMPRNY----------------------------
PAGE 49 www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



W I R i n G [g] D 1 R G R R m s------- JANUARY, 1967 ___ , 

M ULTIS P E E D  M O T O R  CONNECTIONS 

� NOT £ :  T H E  FOLLOWING DIAGRAMS ARE T Y PICAL M O T O R  CO N N E CT I ON A R RA N G E M E N T S ,  CONFOR M I N G  T O  N E MA 

AND A S A STANDARDS. NOT ALL POS SIBLE A R R A N G E MENTS ARE S H O W N .  

3 PHASE 3 SPEED 
2 WINDING C ONSTANT TORQUE 

3 PHASE 3 SPEED 
2 WINDING CONSTANT TORQUE 

• nj1" 'I" -�- T4 T

r Tl A T 

A ,:�" " "' "' " " "' "' 
SPEED L I L2 L3 OPEN TOGETHER 
LOW T l  T2  T 3T7 ALL OTHER 

!2ND T6 T4 TS  ALL  OTHERS T l  T2 T3 T7 
HIGH Ti l  Tl2 Tl3 ALL OTHERS 

3 PH ASE 3 SPEED 
2 WINDING VARIABLE TORQUE .Jh l TS TG Tl3 Tl2 

SPEED L l L2 L3 OPE,. TOGETHER 
LOW Tl T 2  T3 ALL OTHERS 
2 NO T6 T4 T5 ALL OTHERS T l  T2 T3 
HIGH T i l  Tl2 Tl3 ALL OTHERS ---

3 PHASE 4 SPEED 
2 WINDING CONSTANT HORSE POWER 

SPEED Ll L2 L3 OPEN TOGETHER 
LOW T I T2 T3 T7 ALL OTHERS 
2 ND T i l  12 13 ALL OTHERS --
HIGH T6 T4 TS ALL OTHERS Tl T2 T3J 

3 PHASE 3 SPEED 2 WINDING VARIABLE TORQUE 

SPEED Ll L2 L3 OPEN TOGETHER 
LOW Tl T2 T 3  ALL OTHERS 
2ND Ti l  T l2  T l 3  ALL OTHERS 
HIGH T6 T4 T5 ALL OTHERS Tl T2 T3  

3 PHASE 4 SPEED 
2 WINDING CONSTANT HORSEPOWEF 

3 PHASE 3 S PE E D  
2 WINDING CONSTANT TO R QUE 

T 3  T2  

�
3 

T l4 

Tl7 T i l  

T IS Tl2 Tl6 
SPEED Ll L2 L3 OPEN OGETHER 
LOW Tl  T2 T3 ALL OTHERS 

( 2 ND Ti l T l2  TI3TI ALL OTHERS 
H IGH Tl6 Tl4 TIS ALL OTHER! RTI2JI3TI7 

3 PHASE 
2 WINDING 

3 SPEED 
VA RIABLE TORQUE 

G) Tl 
T l4 

�'" 
T3 T2 

T i l  
Tl3 

T l 2  
Tl6 

�PEED Ll L2 L3 OPEN TOGETHER 
LOW Tl T2  T3 ALL OTHERS 
2 ND T i l Tl2 Tl3 AL L OTHERS 
HIGH Tl6 Tl4 TIS ALL OTH£RS Til T l2  Tl3 

�PHASE 4 SPEED 
2 WINDING CONSTANT TORQUE 

T l 4  

• " ,,. • ,. ,,. �,�rt. � iS � � w ,"' '" " ' 

TS T7 T2 T6 TIS Tl7 Tl2 Tl6 TS T7 T2 TG TIS Tlr Tl2 TIG T!l T6 TIS Tl6 

SPEED L l  L2 L3 OPEN TOGETHER 
LOW T l  T2 T3 ALL OTHERS T4 T5 T6 T7 
2ND T6 T4 T!l T7 ALL OTHER! 
3RD Ti l Tl2 T l3 AU. OTHER� TI4JI5,Tl6,T17 
H GH Tl Tl4 TI5TI7 LL OTHERS 

3 PHASE 4 SPEED 
2 WINDING CONSTA NT TORQUE 

�iJs" ,;" '" '" 
Tl 

T5 T6 
Tl2 

Tl6 

SPEED Ll L 2  L3 
LOW Tl 2 3 
2NQ Ti l  Tl2 TI3T1 
3RD T6 T4 T5 
HIGH Tl6 Tl4 TIS 

OPEN TO G E THER 
ALL OTHER! 
ALL OTHER!: 
ALL OTHER! T l  T2 T3 T7 
ALL OTHERS Til Tl2 T131l1 

SPEED L l  L2 L3 OPEN TOGETHER 
LOW T l  T2 T3  ALL  OTHERS T4 TS T6 T7 
2ND Ti l  T l2 Tl3 ALL OTHERS 14,T15,TI6;TI7 
3 RO T6 T4 T5 T7 LL OTHERS 
HIGH Tl6 T14 TI5 JI7 ALL OTHER!: ---

3 PHASE 4 SPEED 
2 WINDING VARIABLE TOR QUE 

dh "' "':.�:, 
rs n T� 

SPEED L I L2 L3 OPEN TOGETHER 
LOW Tl T2 T3 ALL OTHERS 
2 ND T6 IT4 TS ALL OTHERS Tl T2 T3 
3 RD T i l  Tl2 13 ALL OTHERS 
HIGH Tl6 Tl4 TU5 AU. OTHERS Til Til Tt3 

SPEED L I L2 L3 OPEN TOGETHER 
LOW T I T2 T 3 T 7  ALL OTHERS 
2ND T6 T4 T5 ALL OTHERS Tl T2 T3 T7 
3RO Ti l Tl2 TI3TI7 ALL OTHERS 
HIGH Tl6 Tl4 T IS  ALL OTHERS TUJI2 TI3T17 

3 PHASE 4 SPEED 
2 WINDING VARIABLE TORQUE 

T 14 

• ,n. 
� Tl3 T i l  

T!l T6 Tl 

SPEED L l  L2 L3 OPEN 
LOW T l  T2 T3 ALL OTHERS 
2 N D  T i l  Tl2 Tl3 ALL OTHERS 

TO GETHER 

3RD T6 T4 T5 ALL OTHERS Tl T2 T3 
HIGH T� [_14 n5 ALL OTHERS Til Tl2 TJ3 

----------------------------:S�Q�U�A�R�E D CD M PA NY----------------------------
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D 
__ ._ ___ JANUARY, 1967 --------W 1 R 1 n G D I R G R R ffi S  

I Pole 

B a..,_ 0 M U ST BE r.;r-- S A M E  
A � POLARITY 

Types AW-12, AW- 1 4  

MUST BE M U ST B E  
SAM E S A M E  
POLARITY POLARITY 

�-� !i 
A B A B 

cw ccw 
()peration Operation 

Only Only 

Type AW-19 
with Lever Arm Opposite 

Conduit Hole * 

I 3 � 
I 

� 
cw 

Operation 
Only 

I 3 oc::;::JO 
I <:>c::!:::% 

2 4 

ccw 
Operation 

Only 

2 Pole 

B � 
MAY BE A � 

OPPOSITE < 1 
POLARITY B � 

A � 

TYPE B 

M U S T  BE 
SAME 
POLARITY 

M U ST BE 
SAME 
POLARITY 

CLASS 9007 
LIMIT SWITCHES 

2 Pole Neutral Position 

B � B a.,.__ 0 M U ST BE 
� SAME 

A � MAY BE A � POLAR ITY 
OPPOSITE < 

B a..,..__ o POLARITY B a..,..__ o MUST BE 't'T- "N- SAME 
A �  A C><!:::rc> POLARITY 

Lever 
Counter­

Clockwise 

Initial Position 

B � 
A � 

B � 
A od:lo 

Lever 
Clockwise 

TYPE AW 
Type AW-16 

with Lever Arm Opposite 
Conduit Hole * 

M U S T  B E  
SAME 
POLARITY 

M U ST BE 
SAM E 
POLARITY 

� -l 1� 
2 4 

cw 
Operation 

Only 

2 4 
ccw 

Operation 
Only 

Type AW-18 

M U ST BE 
l A  � SAM E  l A  a.__ 0 M UST BE 

1 POLARITY � SAM E 
MAY B E  I B  a.....t_ o MAY B E  I B  � POLARITY 

OPPOSITE< � OPPOSITE< 1 
POLARIT Y 2A � POLARITY 2A a..o...L_ o M U ST B E  1 M U ST BE ')r- SAME 

2 B  o.....L o SA M E  2 B  � POLARITY 
� POLAR I T Y  

C W  Operation Only CCW Operation Only 

Types A W -32, 
34, 42, 44 

Types AW-36, 
AW-46 

Types AW-38, AW-48 Types AW-39, 
AW-49 

MUST BE 
S A M E  
POLARITY 

A B 

M U ST B E  
SAM E 
POLARITY 

�-l 
2 4 

M U ST BE 
l A � SAME 

1 POLARITY 
MAY B E  I B  a.....L o 

OPPOSITE< � 
POLARITY 2A � 

1 M U ST B E  
2 B  o SAM E � POLARITY 

I 3 � 
I 

� 

*If lever arm is placed at same end of box as conduit, then normally 
open contacts become normally closed and vice versa. CLASS 9050 

AC AND DC TIMING RELAYS (cont'dl 

AC PNEUMATIC TIMING RELAY - - TYPE A 1m 
� A  

I 
I 
I o-r B  

Type AOID 
Time Delay After 
De-energization 

I 
I � B  

Type AOIE 
Time Delay Adter 

Energ,ization 

DC PNEUMATIC TIMING RELAY - - TYPE 
� A  

T
A 

I I 
I I 
I I + a  y a  

0 0 
Type H O l D  

Time Delay After 
De-enen�.iza tion 

Type H O l E  
Time Delay After 

EneqU7,atlon 

H tilil  

---------------------------S g U R RE D �CD�M�P�R�N�Y: ---------------------
�
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W I R i n G 0 1 R G R R m s----- JANUARY, 1967 __ ,( I �� 
CLASS 9050  
AC AND DC TIMING RELAYS tcont'dl 

IWI AC PNEUMATIC TIMING RELAY - TYPE B 

o-rA 
I I 
I �e 

v. ELECTRICAL 0. 
o-;rT-: �NTERLOCI<S'-... o-4 �� 

o--f �-o (WHEN o-:j.f-o 
JJo" A FURNISHED) J L B o-;rT -o o-, r-o e A 

o--f �-o o-�-o 
Type BO-D Type BO-E 

Time Delay After Time Delay After 
De-energlzatlon Rnerglzatlon 

CLASS 9050 
SOLI D  STATE TIMING RELAYS 

TYPE E TRANSISTORIZED TIMING RELAY 
INITIATING 61 • L r  

CONTACTS 

� DC PNEUMATIC TIMING RELAY - TYPE C 

TA I 
I �e 

v. ELECTRICAL o-0-: 
o-, r1 � NTERLOCKS'-., o-if� 
o-¥-o (WHEN o--f �-o J l B FURN ISHED) J..l' A 
o--, r-o o-l'T -o A e 
o-i-f-o o--f � 

Type CO-D 
Time Delay After 

De-energlzatlon 

Type CO-E 
Time Delay After 

Energlzatlon 

TYPE E COMPACT TIMING RELAY 
INI TIATING 
CONTACT 

r3 2
�L 2  

Types E0-12D & EO-l3D 
Time Delay After 
De-energlzatlon 3� 

47 3 
NORMALLY OPEN 

Types E03 and E03-Sl Time Delay After EnenUzatlon 

0 
L l  

0 
L2 

0 3 0 
4 

4._I 

TYPE E COMPACT TIMING RELAY TYPE E SEQUENCE TIMING RELAY 
INITIATING rCON,

t-
TA

_
c
_
T

--·· L l  

!·--··�2 

L2 
0 

L l  
0 

frl f1l 
Types EO-UE and EO-l3E 

Time Delay After 
Energlzatlon 

ISOLATED ..c-+3 
INITIATING I CONTACT � 4 

FUSE 
( KAA2) 

LOAD 

LOAD 

L 2  

0 
L l  

0 
L 2  

LOAD 
0 

0 3 

0 

0 
4 

5 6 
9 9 
I I 

L _ _  .J 

/ 
WITH JUMPER, TIMER STARTS "ON" 
WITHOUT JUMI>ER, TIMER STARTS "OFF" 

Types E0-22 and E0-23 

=�:----=-------S:!_O!f!!U!:!,A�RE D COMPANY-------------
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