
Westinghouse I.L. 41-284A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CVN VOLTAGE RELAY FOR MARINE SERVICE 

CAUTION: Before putting protective relays into 

service, remove all blocking material 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 

close properly. Operate the relay to check the 

settings and electrical connections. 

A P PLICA TION 

The type CVN relay is a single-phase induction­

disc type relay operating on voltage. This relay is 

applied as a voltage fault detector operating in 

conjunction with other protective relays. The relay 

is also used as a timing device for various auto­

matic operations. Either geared or non-geared type 

relays are available. The non-geared relay gives 

short time operation with quick reset. The geared 

relay gives longer time of operation with longer 

reset. The contacts are single-pole, double-throw 

operating on both over and under voltages. The 

relay is designed to withstand the 2000 ft. lb. class 

HI shock test. 

CONS TR UCTION A ND OPERA TION 

The relay element is an induction-disc type 

voltage element. The induction disc is four inches 

in diameter, mounted on a vertical shaft. A steel 

bearing pin at the bottom of the shaft is supported 

by a steel ball bearing. This ball is spring mounted. 

The upper end of the shaft has a phosphor bronze 

olive jewel, and this rides on a steel bearing pin, 

held by a screw mounted on the main movement 

frame. 

The moving contact is a small silver hemispnere 

fastened on the end of an arm. The other end of 

this arm is clamped to an insulating shaft geared 

to the disc shaft. The electrical connection is 

made from the moving contact thru the arm and a 

spiral spring. One end of the spring is fastened to 

the arm, and the other, to a slotted spring adjuster 

disc which in turn fastens to the moulded insulation 

block mounted on the element frame. 

SUPERSEDES I.L. 41-284 
*Denotes change from superseded issue. 

The stationary contact assembly consists of a 

silver contact attached to the free end of a leaf 

spring. This spring is fastened to the moulded 

block. A small set screw provides adjustment of 

the contact follow. 

Torque is produced to rotate the disc by an 

electromagnet in the rear of the relay. A permanent 

damping magnet is mounted in the front. In the 

non-geared relay the disc rotates only a fraction of 

a revolution and has graduated perforations in the 

disc which gives the relay a constant pick-up value 

regardless of the time lever setting. The lower pole 

of the electromagnet is energized by voltage. In 

order to produce torque the upper pole circuit is 

energized with the voltage induced ;;tcross a few 

secondary turns wound on the lower pole as shown 

in Figure 1. 

The permanent magnet is mounted on the move­

ment frame by means of four mounting screws -

two at the front and two at the under side of the 

magnet mounting clamp. Above the two side screws 

and between the magnet clamp and the movement 

frame, are two adjusting hex-headed screws. With 

the mounting screws loose, by means of the hex­

head screws the position of the permanent magnet 

is adjusted so that the disc rides midway in the 

air gap. The locking nut on the hex-headed screws 

are screwed down first and then the four mounting 

screws securely tightened. 

The magnetic shunt in the center of the perm­

anent magnet assembly can be rotated up or down 

to calibrate the timer element. It is locked in place 

by a small set screw. 

Mechanical Balance 

The moving element of the Type CVN relay is 

balanced in the factory. This insures proper opera­

tion of the relay in tilted positions up to 45 degrees 

from the vertical. 
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TYPECVN RELAY--
---------------------------------------------------------

FRONT Vt£LJ 

8-D-5374 

Fig. 1-Flux and Current Relations in a Non-Geared Type 
Voltage Element. For the Geared Voltage Elements 
the Upper Pole Connections and Disc Rotation are 
Reversed. 

CHA RA CTERISTICS 

The timer element is rated at 115 volts, 60 
cycles. The minimum trip value is 80 volts, or 70 
percent of rated voltage. The continuous rating 

is 127 volts, or 110 percent of rated voltage. The 

characteristic time curves are shown in Figures 3 
to 6 for various voltage and time-lever settings. 

INSTALLA TION 

The relays should be mounted on switchboard 

panels, 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 at top and bottom of the case flange. One of 

the mounting screws may be utilized for grounding 

the relay case. The electrical connections may be 

made direct to the terminals by means of screws. 

Typical external connections are shown in Figure 7. 

Trip Circuit 

The contacts will safely close 30 amperes at 

250 volts d-e., and will safely carry this current 

long enough to trip a breaker. Preferred practice is 

to use a contact of the energized .device, to seal 

around the relay contacts, and relieve them of 

further duty. 

2 

INTERNAL SCHEMATIC 

RESISTOR 

REAR VIEW 

TRANSFORMER WINDING ON 
lOWER POLE 

11-D-9396 

Fig. 2-lnternal Schematic of the Single Pole Double 
Throw Type CVN Relay. 

The time for the contacts to break after opera­

tion can be decreased by eliminating the follow. 

This is done by screwing in the small set screw on 

the stationary contact assembly until the contact 

rivet rests solidly on the moulded support. When 

this is done, the position of the contact stop on the 

time level should be shifted so that the moving and 

stationary contacts just touch when the time lever 

is set on zero. The stop screw in the time lever 

scale should be temporarily removed for this adjust­

ment. 

Voltage Element Connections 

Connect the relay coil directly to the potential 

transformer. For phase-to-phase operation, either 

delta or star voltages may be used as desired. For 

phase-to-ground operation, the broken delta second­

ary of a grounded star connected potential trans­

former primary will provide the required residual 

voltage. 

SETTINGS 

There is only one setting to be determined. 

This is the time delay of the voltage element, and 

it is adjusted by the position of the time lever 

along the time lever scale. This scale has ten 

divisions, and Figures 3 to 6 give a curve of time 
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Fig. 5 -Typical Overvoltage Time Curves for the Non-Geared Type CVN Relay. 

HIN. Tli>tP OF 0VERVOLTA6£ FRONT 
CONTACTS "'80 VoLTS. 

VOL TAG£ SI.IDDENL Y. DROPPED FROM 
115 Voas 70 VALVE· .SHot.IN ON Culi'v£. 

10 
., 
8 

·7 
6 
s 
+ 

Curve 282179 

IM£ LEYFR SETTING 

10 0 30 40 's; """" 90 
� OF rRDNT coN.rAcr ""'"''""u"" TRIP lltN;1's. 

Curve 282180 

Fig. 6 - Typical Undervoltage Time Curves for the Non-Geared Type CVN Relay. 
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CVN 

R B C 
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TO LOW WLTI"lGt 
CONTROL 
CIRCUIT 

11-D-9391 

Fig. 7 - External Connections for Type CVN Relay. 

delay vs. lever setting for various impressed volt­

ages. Time is approximately proportional to lever 

setting. 

In order to prevent operation of the relay during 

shock, the minimum setting of the time lever is 

limited by a screw in the scale to the ltl time lever 

setting on the geared relay. The non-geared relay 

has the stop in the scale to limit the minimum set­

ting to the lt4 time lever setting. 

A DJUSTMENTS A ND MA INTENA NCE 

The proper adjustments to insure correct opera­

tion of this relay have been made at the factory and 

should not be disturbed after the relay is received 

by the customer. If the adjustments have been 

changed, the relay taken apart for repairs, or if it 

is desired to check the adjustments at regular 

maintenance periods, the instructions below should 

be followed. 

NOTE: Since the moving element of the non-geared 

relay is balanced, no parts in this assembly can be 

replaced separately. The complete element, includ­

ing spring, spring adjuster, moving contact, shaft, 

disc, and lower bearing pinholder must be replaced 

as a complete unit. 

All contacts should be periodically cleaned with 

a fine file. Sltl002110 file is recommended for this 

TY'l"'£ C'J.IN 'IrE LAY 

50CIM"f­:fNEOSTAr 

EJ..ECTRoNIC Til¥£� 

Q .STOP 

ND1'E· T.tHEJt nJ STA:f'T Wlt'fNT£J'T SVITCN IS CI..OSED Rl" Otl£1tV<¥TA�£ rt.IINQI#'CK • .sFT nHr� 1'b 
S7J171" WNEN !'EST JNarN /$0Jif'£N � UNJ11ak1U."'ff CNE(Jt', 

TEST SWITCN 
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11-D-9390 

Fig. 8- Diagram of Test Connections for the Type CVN 
Relay. 

purpose. The use of abrasive material for cleaning 

contacts is not recommended because of the danger 

of embedding small particles in the face of the soft 

silver and thus impairing the contact. 

The time of operation can be checked with a 

timer using the test diagram of Figure 8. 

The upper bearing screws of the timer element 

should be screwed down until there is four to five 

thousandths inch clearance between the end of the 

bearing screw and the top of the shaft. The bearing 

screw should then be locked in place by tightening 

the locknut. 

Voltage Element 

Adjust the back stop on the time lever so that 

the moving contact just touches the stationary 

contact when the time lever is in the zero position. 

The stop screw on the time lever scale may be 

temporarily removed for this purpose. The small 

adjustment screw on the stationary contact should 

not be screwed in far enough to limit the follow of 

the stationary contact. 

The spiral spring should have approximately 

11.4 turns initial tension with the moving contact in 

the 1tlO time lever position. The convolutions of the 

spring should not touch each other for any position 

of the moving contacts. Adjust the tension of the 
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TYPE CVN RELAY
--
----------------------------------------------------------

spiral spring so that the contacts will just close at 

80 volts. Adjust the position of the damping magnet 

shunt, so that the time characteristics of the relay, 

as shown by test with a cycle counter, are the 

same as shown on the calibration curve. 

RENEWA L PA RTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts, always give 

6 

the complete nameplate data. 

ENERGY REQUIREMENTS 

Burdens of the relays at 115 volts, 60 cycles 

are as follows: 

Geared 

Non-Geared 

Volt Power Factor 

Amperes Watts (Current Lagging) 

8.6 
8.5 

4.5 

4.6 

.52 

.54 
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Fig. 9- Outline and Drilling Plan for the Type HI Shockproof Semi-Flush Non-Detachable Case. 
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�=�;) INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O NS ��� 
� * • ;------------------------------------------------------------------, 

-r--

TYPES CO AND COH OVER CURRENT RELAYS 

CA�N Before put t ing prot ective re lays 

int o service , remove all b l ocking which may 

have been insert ed for the purpose of se curing 

the part s during shipment . Make sure that al l 

moving part s operat e free l y .  Inspect the 

contact s to see that they are c lean and can 

close properly . Operate the re lay to check 

the sett ings and elect ri cal c�nne ct i ons . 

APPLICATION 
The se induct ion-overcurrent re lays are used 

to d i s c onne ct circuit s or apparatus when the 

current in them exceeds a given value . Where 

a station bat t e ry ( 48 vol t s  or over ) i s  

availab le , the circuit c l osihg type relays are 

normally used to t rip the circuit breaker . 

Where l ow voltage or no stat i on battery 

exist s ,  the circuit opening type re lay in con-

junct ion with a-c series trip coils 

used t o  open the breaker . 

can be 

The inverse t ime ( l ow-energy ) type re lay 

is used in preference to the definite minimum 

t ime ( st andard energy ) re lay where the re­

quirements ne cessitat e  (1) a l ower burden on 

the current t ransforme r ,  or ( 2 )  a more inverse 

curve for select ivity, or ( 3 )  a very l ow cur­

rent range as for example , ground protect ion 

of t ransmiss ion syst ems . 

The very-inve rse t ime ( l ow-energy) re lay is 

similar t o  the inverse relay and is used where 

a still more inverse curve is de sired . The 

term " l ow energy" refe rs to t he burden at tap 

value that is placed on the current t rans­

formers and does not refe r t o  the current 

rating . 

The long time ( 40 second ) re lay is designed 

t o  protect motors against overloads . This can 

be equipped with an instantaneous attachment 

SUPERSEDES I.L. 41-280 H 

1\t Denotes change from superseded issue 

t hat will operate, if a short-circuit occurs 

in the mot or . 

The type COH relay finds app lication for 

phase and ground protection where a high speed 

induction type re lay is des ired . It is s ome­

t imes used in differential protective scheme s . 

The above relays can be supplied with the 

secondary e lect romagnet circuit brought out t o  

s eparate terminals . This variety i s  known as 

the type CO or COH Torque Cont rol Re lay . Thus 

the c ontact s of a s eparate re lay can be used 

to control the operat ion of the t orque control 

relay .  For example , a three phas e direct ional 

re lay plu s  suitable auxil iary re lays can be 

used to dire ct ional ly cont rol three t o rque 

c ont rol re lays . 

CONSTRUCTION AND OPERATION 
Circuit -C losing Relay 

The circuit -closing types CO and C OH re lays 

consist of an overcurrent e lement , an opera­

t ion indicat o r ,  a contactor switch , and an 

instantaneous trip at tachment where required . 

Overcurrent Element 

This element is an induction-disc type ele ­

ment operating on overcurrent . The induction 

disc is a thin four-inch diamete r ,  aluminum 

disc mounted on a vert ical shaft . The shaft 

is supported on the lower end by a steel bal l  

bearing riding between c oncave sapphire j ewe l 

surfaces ,  and on the upper end by a stainless 

s t e e l  pin . 

The moving contact is  a sma l l  si lver hemi ­

sphere fastened on the end of an arm. The 

other end of this arm is c lamped to an insu­

lated sect ion of the disc shaft in the non­

geared type relays , or t o  an auxil iary shaft 
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TYPES CO AND COH OVERCURRENT RELAYS __________ _ 

Secondor 
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- ( IC � 
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.... -
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Flw 

urrent 

FroniVoew 11-D-9497 

Fiq. 1-Flux And Current Relations in The Type OOH. Type 
CO Inverse and Very Inverse Tune Relays Without 
The Torque Compensator. 

ap,ration -----.�-..... 
Indicator 

--•L-
11 

Trip circuit _) 
interlock for 
detachable 
relays 

Contact or  ____ +-__, 
Switch 

For trip currents 
I ell thon 2.25 ompsL.-f---..J 
disconnect and 
dead end· this lead 

co 
®�-------�'----® 

77-D-721 Rear View 

Fiq. 3-lntemal Schematic Of The Double Trtp Circuit 
Closinq Types CO And COH Relays In The Stand· 
ard Case. The Single Trip Relays Have Terminal 3 
And Associated Circuits Omitted. 

geared to the disc shaft in the geared type 

relays. The e lectrical connection is made 

from the moving contact through the arm 

and spiral spring . One end of the spring is 

fastened to the arm, and the other to a 

s lotted spring adjuster disc which in turn 

fastens to the element frame . 

The stationary contact assembly consists of 

a silver contact attached to the free end of 

a leaf spring . This spring is fastened to a 

Micarta b lock and mounted on the e l ement 

2 

11-D-9411 

Fiq. 2-Flux And Current ;Relations In The Long Time and 
Definite Minimum T"lDle Relays With The Torque 
Compensator. 

co IT 

I I L. --·-:-_) 
Fiq. 4-lntemal Schematic Of The Single Trip Circuit 

Closing Types CO And COH Relays With Instan­
taneous Trip Attachment In The Standard Case. 

frame . A small set screw permits the ad -

justment of contact fol l ow .  When double trip 

is required, another leaf spring is mounted on 

the Micarta b l ock and a doub le contact is 

mounted on the rigid moving arm. Then the 

permit stationary contact 

adjustment so that both 

simultane ousl y .  

The 

magnet 

magnet 

moving 

in the 

in the 

disc is 

rear and 

front . 

set screws 

circuits wil l  be made 

rotated by an e lectro-

damped by a permanent 

The operatinf: torque of 

the inverse or very inverse relays is obtained 
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relays 
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dead end this lead }----___J�-'\....l:::.....:::---{ 

Upper Pole 
Coots 

77-D-237 

Fig. 5-Intemal Schematic Of The Double Trip Circuit 
Closing Inverse And Very Inverse Types CO And 
COH Relays With Torque Control Terminals In The 
Standard Case. The Single Trip Relays Have Term­
nial 3 And Associated Cir�uits Omitted. 

Aua1hary 

<f���=f�rmer--+-, 
Secondary 

g�rt� Pale'---+-"""'"' 

6;,?t��ogoe'--+---+r 

���;��? ---+----=-=-� 
Transformer 
Pr�mory 

De-ion Contactor 
Switch 

��r�ontan.::::eo:::u:.;:s:.,__�==�---------"' 
Rear v·tew 11-D-9480 

Fig. 7-Intemal Schematic Of The Circuit Opening Inverse 
And Very Inverse Time Type CO Relays With In­
stantaneous Trip Attachment In The Standard Case. 

by the circuit arrangement shown in Figure 1. 

The main pole coil of the relay acts as a 

transformer and induces a voltage in a secon­

dary coil . Current from thi s  secondary coil 

flows through Ehe upper pole coi l s  and thus 

produces torque on the disc by the reacti on 

between the fluxes of the upper and lower 

poles . 

The definite -time relay obtains its flat 

characteristic curve because of a small 

saturating transformer that is interposed 

between the secondary coil and the upper pole 

coils . This is called the torque conpensator 

and it slows d own the disc movement to such an 

1 Operation_ tnd•cotor 
--a--

Trip circuit _j 
tnterloc:lt tor 
detaChable 
relays �:r,'��tor ___ -+__, 

For trip currents 
Jess than 2.25 amps 
d•sconnect anll 
dead end this lead 

Rear View 

Upper Pole 
.....---1-- Coils 

�----t-T{!?�tormer 

Tj_que Cfmpensator 

6 -D-7363 

Fig. 6-Intemal Schematic Of The Double Trip Circuit 
Closing Definite Minimum Time Type CO Relay 
With Torque Control Terminals In The Standard 
Case. The Single Trip Relays Have Terminal 3 
And Associated Circuits Omitted. 

Torque 
Compensator 

5 -D-1583 Rear View 

Oe-ion 
Con foetor 
Switch 

Fig. 8-Intemal Schematic Of The Circuit Opening Definite 
Minimum Time Type CO Relays With Instantaneous 
Trip Attachment In The Standard Case. 

extent that no 

( Se-e Figure 2 )  . 

gearing i s  required. 

The long time relay is a geared relay with a 

torque compensator . 

The type COH relay is a non -geared relay 

without a torque compensator . 

Contactor Switch 

The d - e .  contactor switch in the relay is a 

small solenoid type switch . A cylindrical 

plunger with a silver disc mounted on its 

lower end moves in the core of the s olenoid . 
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TYPES CO AND COH OVERCURRENT RELAYS 
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Fig. 9-Internal Schematic Of The Double Trip Circuit 
Closing Types CO And COH Relays In The Type FT 
Case. The Single Trip Relays Have Terminal 3 And 
Associated Circuits Omitted. 

Cover operated 
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G CO CO F � 
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CO H 
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Chassis operated shorhnq switch 

Fig. 1 1-Internal Schematic Of The Double Trip Circuit 
Closing Inverse And Very Inverse Types CO And 
COH Relays With Torque Control Terminals In The 
Type FT Case. The Single Trip Relays Have Term­
inal 3 And Associated Circuits Omitted. 

As the p lunger t rave l s  upward. the 

bridges three s i lver stationary contacts . 

d�s c  

The 

c o il is in s erie s with the main cont acts of 

t he relay and with the t rip coi l  of the 

brea:cer. When the relay c ontact s c l ose. the 

c oil become s energized and c l o s e s  the swit ch 

c ontact s . Thi s  shun t s  the main relay 

4 

Short Circuit Switch --

Test Switch 

Ins tonto,_.,, 
Trip Attochmont 

Fig. 10-Intemal Schematic Of The Single Trip Circuit 
Closing Types CO And COH Relays With Instan­
taneous Trip Attachment In The Type FT Case. 

Cover operated 
switch when us 
Contact or 
Switch ---+----' 
For trip current 
����!�!'tn�rP5 ....... ___ _, 
dead end this lead 

Test Switch 

__.--+-- U��� Pole 
·��----11- T���!�'�' 

ToReloy 

I...!:::....:I::...._�==if:!-=�::....=-=:......_ To Bose Front View Terminals 
7 -D-6631 Chassis operated s 

Fig. 12-Internal Schematic Of The Double Trip Circuit 
Closing Definite Minimum Time Type CO Relay 
With Torque Control Terminals In The Type FT 
Case. The Single Trip Relays Have Terminal 3 And 
Associated Circuits Omitted. 

contact s ,  t hereby rel lPvinf them of the duty 
of carrying t ripping current. The se  contact s 

remain closed until the t r ip circuit i s  opened 

by the aux i l iary swit ch on the brea'cer . 

Operation Indicat or 

The operat i on indicator i s  a sma l l  s o lenoid 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPES CO AND COH OVERCURRENT RELAYS _________ ,_.L ._4_1-7....::...:ao�; 

coil connected in the t�ip circuit. When the 

coil is energized. a spring-restrained arma­

ture releases the white target which falls by 

gravity to indicate completion of the trip 

circuit. The indicator is reset from outside 

of the case by a push rod in the coifer or 

cover stud. 

Instantaneous Trip (When Supplied ) 

The instantaneous trip attachment is a small 

solenoid type element. A cylindrical plunger 

rides up and down on a ·vertical guide rod in 

the center of the solenoid coil. The guide 

rod is fastened to the stationary core, which 

in turn screws into the element frame. A 

silver disc is fastened to the moving plunger 

throueh a helical spring. When the coil is 

ener2ized, the plun2er moves upward carrying 

the silver disc which bridges three conical­

shaped stationary contacts. In this position, 

the helical spring is compressed and the 

plunger is free to move while the contact 

remains stationary. Thus, a-c. vibrations of 

the plunger are prevented from causing contact 

bouncing. A Micarta disc screws on the bottom 

of the guide rod and is locked in position by 

a small nut. Its position determines the 

pick-up current of the element. 

Instantaneous Lock-Out Attachment 

(When Supplied ) 

The lock-out attachment is used to prevent 

the relay from tripping a circuit breaker when 

current is too high-above its 

capacity. 

Circuit-Opening Relay 

interruptiog 

The circuit-opening type CO Relay consists 

of an overcurrent element, a de-ion contactor 

switch, an operation indicator and an instan­

taneous trip attachment where required. 

Overcurrent Element 

The overcurrent construction and operation 

is similar to that described for the circuit 

closing relays. 

De-ion Contactor Switch 

This switch is a small a-c. solendid switch 

whose coil is energized from a few turns on 

the lower pole of the overcurrent element in 

the standard-energy type relays, and from a 

small transformer connected in the main 

current circuit in the low-energy type relays. 

Its construction is similar to the d-e. type 

switch except that the plunger operates a 

spring leaf arm with a silver contact surface 

on one end and rigidly fixed to the frame at 

the other end. 

The overcurrent element contacts are in the 

contactor switch coil circuit and when they 

close. the solenoid plunger moves upward to 

open the de-ion contacts which normally short 

circuit the trip coil. These contacts are 

able to transfer the heavy current due to a 

short circuit and permit this current to 

energize the breaker trip coil. 

The transformer coil on the lower pole of 

the overcurrent element and the contactor 

switch circuits in the standard energy type 

relays are connected to the main circuits as 

shown in Figures 8 and 14. When the over­

current contact closes, the contactor switch 

operates, and the voltage across the trip coil 

is impressed on the transformer and contactor 

switch coils. This voltage acts to seal-in 

the contactor switch, and to feed energy 

through the transformer coil to the main over­

current winding which produces contact closing 

torque. This arrangement provides a definite 

minimum pick-up value largely independent of 

the value of trip coil impedance. 

Operation Indicator 

The operation indicator is in series with 

the breaker trip coil. Its construction is as 

described above. 

CHARACTERISTICS 

The type CO definite minimum time ( standard 

energy ) or long time (40 second ) circuit 

closing relay is available in either of the 

following current ranges. 
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..lu••ltary Current 
Transformer ---+--.. 
Secondary 

�,�������,;�;'·�e.::":...'-�---;:;;--....... 
Primary 

Short Circui t 
Switch ,-,�"""""""'c'---'-'=-=="----.:7.-fr.;:;-::::;;L:l---To Relay 

To Base 
Terminals 

8-D-5657 
Front View 

Chassis ooeroted shorl•ng switch 

Fig.l 3-lntemal Schematic Of The Circuit Opening Inverse 
And Very Inverse Time Type CO Relays With In­
stantaneous Trip Attachment In The Type FT Case. 

Gover operated 
switch when 
uNCI 

8-D-5574 

a\.� � All �/7\ 
�y- -� 

��� �v- - � 

Front View 
Chassis operoled shorting switch 

Test Switch 

5hort 
Circuit 
5wllch 
Red 
Hondle 

T·>Reloy 

Fig. IS-Internal Schematic Of The Three Element Double; 
Trip Circuit Closing Types CO And COH Relays 
With Instantaneous Trip Attachment In The Type 
FT Case. The Single Trip Relays Have Terminal 3 
And Associated Circuits Omitted. 

6 

uc��;Po���---+-�==�==� De-ton 
Contact or 
Sw1tch Transformer coils 

on CO motn co il 

ReorV•ew 
Test Switch 

8 -D-5655 

� L.____:�--=�-=F -ro-n-:- t :-:V-ie-,.-�=--=:_;=�- f��i�: ls 
Chassis operated shor tino switch 

Fig. 14--Intemal Schematic Of The Circuit Opening Definite 
Minimum Time Type CO Relays With Instantaneous 
Trip Attachment In The Type FT Case. 

63-D-835 

REP.ll "IE'W 

TOP TERI'I.NO.-FOR '5TD.CA!>E 
BOTTOM TERM.NO.t., TEST SW. 
FOR TYPE FTCASE. 

FRONT 

115'11.�. 
TEST "D------'- SOOIU:E. 

Fig. IS-Diagram Of Test Connections For Circuit Closing 
Types CO And COH. 
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2 2.5 3 3-5 4 5 6 

4 5 (: 8 10 12 15 

The 

enerfy ) 
type CO inverse, very inverse ( low 

or the type COR circuit closing relay 

is available in the following current ranges. 

0.5 0.6 0.8 1.0 1.5 2.0 2.5 
2 2.5 3 3-5 4 5 6 

4 j c 8 10 12 15 

The type CO circuit-openinc relay is made 

only in the 4 to 15 ampere range. A lower 

range is not desirable because the burden of a 

low-range trip coil is too heavy on the 

current transformer. One 

quired for each relay. 

trip coil is re-

The tap value is the minimum current 

required to just close the relay contacts. In 

addition to the taps. the initial position of 

the moving contact is adjustable around a 

semicircular lever scale calibrated in ll 

divisions. 

These relays may have either single or 

double circuit closing contacts for tripping 

either one or two brea�ers. 

cult-opening contacts for 

breakers by current from the 

formers. 

or may have cir­

tripping the 

current trans-

The characteristics of the various varieties 

of type CO and COR relays usually supplied are 

as shown on page 13. 

The burdens and thermal ratings are listed 

under Energy Requirements. 

The instantaneous trip attachment has a l 

to 4 range. Typical ranges are 10-40 or 20-80 
but other ranges may be supplied as ordered. 

The De-ion contactor switch on the circuit 

opening relays has a minimum pick-up of 4 
amperes a-c. 

The instantaneous lock-out attachment has 

a 3 to l range with typical ranges similar to 

the instantaneous trip attachment. 

Trip Circuit 

The main contacts will safely close 30 
amperes at 250v. d-e, 

will safely carry this 

trip a brea'cer. 

and the switch contacts 

current long enough to 

The relay without the instantaneous trip 

attachment is shipped with the operation indi­

cator and the contactor switch connected in 

parallel. This circuit is suitable for all 

trip currents above 2.25 amperes d-e. If the 

trip current is less than 2.25 amperes, there 

is no need for the contactor switch and it 

should be disconnected. To disconnect the 

coil in the standard case relays, remove the 

short lead to the coil on the front stationary 

contact of the contactor switch. This lead 

should be fastened ( dead ended ) under the 

small filisterhead screw located in the 

Micarta base of the contactor switch. For the 

Flexitest relays, the coil is disconnected by 

removing the coil lead at the spring adjuster 

and dead-ending it under a screw at the top of 

the Micarta support. 

The relay 1{ith the instantaneous trip 

attachment has a two ampere contactor switch 

in series with a one ampere operation indi­

cator in each trip path. 

Relay with Quick Opening Contacts 

When the relays are used with circuit 

breakers that are instantaneously reclosed, it 

is necessary to arrange the relay contacts to 

be quick opening. This is done by screwing in 

the small set screw on the stationary contact 

assembly until the contact rivet rests solidly 

on the Micarta support. When this is done. 

the position of the contact stop on the time 

lever should be shifted so that the moving and 

stationary contacts barely touch when the time 

lever is set on zero. 

CONTACT CIRCUIT CONSTANTS 

Universal Trip Circuit 

Resistance of 0.2 ampere Target . . . . • .  2.8 ohms 

Resistance of 2.0 ampere Contact 

Switch • . . . . . . . . . . • • . . . • . • . . . . . . . . . .  0.25 ohms 

Resistance of Target and Switch in 

Parallel . . . . . . . . . . . . . . • . . . . . . . . . . .  -:0.23 ohms 
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Fronl 

Swolch 

liS Vol! A-( 
Test 
Source 

Fig. 17-Diagram Of Test Connection For Circuit Opening 
Type CO Relay. 

4a
T,;p Ceo I 

CirCuli 
2J, -'\�· c�-�u B•eoktr 

f-<> z··�� .. , 

I CO H 9 � I :�::·? -�-��� r..., RearV1ew 

h 
-!--

.C H 

p 

p 
p 

ha:.e I 

has�2 
OS 

N eq. 

o-� 
" op terminal no 

or std.case f 

o-1 Bottom terminal 
no. So test switches 
for type FT case 

87-D-228 

Fig. 19-Extemal Connections Of The Circuit Closing Types 
CO And COH Relays For Overcurrent Protection 
On A Two-Phase System. 

Trip C ircuit with Instantaneous Trip 

Res i stance of 1.0 ampere Target . . . . . .  O.l6 ohms 

Re s i s t ance of 2.0 ampere Contactor 

Swit ch . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  0.25 ohms 

Re s i s t ance of Target and Switch in 

Series  . . • . . . • . . . . . .  - . . . . . . .  - . . . . . . .  0 . 41 ohms 

INSTAllATION 

The relays  should be mount�d on swit chboard 

pane l� or their equivalent in a locat ion free 

from dirt , moi sture , exce s s ive vibrat ion and 

heat . Mount the relay vert ically by means of 

8 

�-
--------------------A 

��----------------B 

Top terminal no 
for std.case 

Bottom terminal 
no.B. test switches 

t------------__.Jfor type FT case 

87 -D-228 

Fig. IS-External Connections Of The Circuit Closing Types 
CO And COH Relays For Overcurrent Protection 
On A Single Phase System. 

A 

.l B 
c 
Pos �T,; � � Neg 

Co• I 
t- H A 

r<> o- -<> <>-� 2Jl@E� 2 . , CS CS . I 

o- -o C>- IO'I., � • Hg 

I ir· ·v ·'T! 
}): Rear View � H-

r<> 
),fl Top terminal no. * I for s I'd case 

Bottom lermo nat 

-� no.B lest swotches 

- - for type F T case 87 D 227 

Fig. 20-External Connections Of The Circuit Closing Types 
CO And COH Relays For Phase And Ground Over­
current Protection On A Three-Phase System. 

the two mounting studs for the standard cases  

and the type FT  projection case or by means of 

the four mount in['; hole s on the llange for the 

semi -flush type FT case. Eithe r of the stud s 

or the mount ing s crews 

grounding the relay . 

may be uti l ized 

The e l e ct ri ca l  

Cor 

con -

nect ions may be made direct to the t erminal s  

b y  means of s crews for st eel panel mounting  or 

to terminal studs furni shed with the re lay for 
ebony asbe stos or s late pRne l mounting. The 

t erminal studs may be eas ily removed or in ­

serted by locking two nut s on the studs and 

then turning the proper nut with a wrench . 

Because  the circuit -opening re lay contact s 

short c ircuit the trip coi l ,  it i s  important 

that the re lay be mounted where it w i l l  not be 

sub ject to s hocks whi ch may j ar the contact s 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPES CO AND COH OVERCURRENT RELAYS _________ '-L_. 4_ 1-:..: 2ao=--J 

�--------------- · ---------------------------- · 
-+�--------------------------------------- 8 

-tl�--:;;=�:=:=:=:=:=:=�:=:=:=:=:=:=:=:::::=:c W_j Pos 

.., 1-ltQ 
I �--� ._'-"t,""-1·� f--------.+----., 

L- CO,COH C �J .CO.COH A J r- � 2J .5,041 
2 . ·l@h:�· 1 Top terminal no. 

co for st'd.case 
10.' .. � .� 9 

t---.�t ==::-=====:4J1 I Pear y1ew Bottom terr�ino rt-o <>h ;z: -v . ''li 
l no. a test sw1tches 

l'-f----l'lo---t--------------+------------.l'or type FT case 
.!,-

A 8 C 
87 -D-227 

Fig. 21-External Connections Of The Circuit Closing Types 
CO And COH Relays For Phase Overcurrent Pro­
tection On An Ungrounded Three-Phase System. 

open and thereby a l l ow current t o  flow through 

the t rip coi l .  Trouble of this kind can be 

avoided by preven t ing jars to the swit chboard 

and also  by sett ing the t rip c o i l  high enough 

so that it w i l l  n ot operate  on n ormal load 

current . Thi s is an extra safeguar•d s o  that 

there is no dane;er from even an excessive 

shock unless  the current is a l s o  heavy. 

Typical ext ernal connect ion s  are shown in 

Figures 18 t o  22. When us ing the circuit -

opening relays for phase  protect ion , ground 

protection may be secured by u sing a low -

energy circuit - c l osing relay operating on a-c . 

voltage t rip coil, as shown in Figure 22. 

SE11INGS 

There are two settings -name ly the current 

value at which the re lay c l o s e s  its  contact s 

and the t ime Pequired to c lose them . When the 

relay is t o  be used to protect equipment 

again st overload , the sett ing mu st be de­

termined by  the nature of the  l oad , the magn i ­

tude of the peaks and the frequency of their 

occurrence . 

For sectionalizing t ran smi s s ion systems the 

current and time settin g  must be determined by 

calculat ion , due cons iderat i on being given t o  

the t ime required f o r  c i rcuit breakers t o  open 

s o  that proper selective act i on can be 

obtained throughout the system. 

A 

B 

c 

TRIP COILS 

r.v 

L�<S co-c CO - B  CO - A  

16 0 -" -�� 

D8 � 
4 . � 

�� � f,� cs .... �:9 
12 12 II 

REAR VIEW 

CO COH- GNO. CJ 1 2J 0�� 
+ 2 7DS 1 

IOI__. � ..... � 9 + 12 II 
REAR VIEW 

A B C 

87 -D-226 

TOP T E RMINAL NO. FOR ST'D CASE. 

BOTTOM TERMINAL NO. AND TEST 
SWITCHES FOR TYPE FT CASE. 

Fig. 22-External Connections Of The Circuit Opening Type 
CO Relay For Phase Overcurrent Protection And Of 
The Circuit Closing Types CO And COH Relays For 
Ground Protection On A Three-Phase System. 

Current Sett ing 

The connector s crew on the terminal p late 

above the t ime scale make s connections to 

various turns on the operat ing coi l . By 

p lacing this s crew in the various holes , the 

relay will  just c l ose  cont acts at the corre ­

sponding current, 4-5-6-8-10-12 or 15 ampere s , 

or as marked on the terminal p late. 

The tripping value of t he re l ay on any tap 

may be alt ered by changing the init ial tens ion 

of the spiral spring. Thi s can be 

accompl i s hed by turning the spring adjuster by 

means of a s crewdriver inserted in one of the 

not che s of the plat e  to which the out s ide 

convolution of the spring is fastened. An 

adjustment of t ripping current approximately 

15 percent above or below any t ap value. can 

be secure d .  

CAUTION Be sure that the c onnect or s crew i s  

turned u p  t ight s o  as t o  make a good c ontact, 

for the operating current pas se s  through it. 

Since the overload e lement i s  c onnected 

direct ly 

the latter 

in the current t ransformer c ircuit s 

should be short -circuited before 

changing the connector screw . This can be 

done con venient ly by ins ert ing the ext ra con­

nector s crew , in the n ew tap and removing the 

old s c rew from i t s  original setting. 
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T ime Lever Setting 

The index or time lever l imits the motion of 

the disc and thus varies the time of 

operation. The latter dec-reases with lower 

lever settings as shown in the typical time 

curves of Figures 23 to 27 . 

ADJUSTMENTS AND MAINTENANCE 

A l l  relays should be inspected periodical ly 

and the t ime of operation should be checked at 

least once every s ix months . For this 

purpos e ,  a cycle counter should be emp loyed , 

because of its convenience and accuracy . 

Phantom loads shoudl not be used in te sting 

induction-type re lays because of the resu lting 

distorted current wave form which produces an 

error in timing . 

A l l  contacts should be cl eaned p eriodica l l y .  

A contact burni sher S#l82A836H01 i s  recommended 

for thi s  purp os e. The use of abrasive material 

for cleaning contacts i s  not recommended, be­

caus e of the danger of embedding s mall parti ­

c l e s  in the face of the s oft s ilver and thus 

imp a iring the contact . 

The proper adjustments t o  insure correct 

operation of this re lay have been made at the 

fact ory and should not be disturbed after 

receipt by t he customer . If the adjustments 

have been changed or the relay taken apart for 

repairs, the following instructions should be 

fol lowed in rea s sembling and setting it. 

{Overcurrent Element Circuit-Closing Rel ays) 

Shift the �o�ition of the cont act stop on 

the time lever and ad just the contacts so that 

they barely touch when the time lever is set 

on zero . 

Adjust the ten s ion o� the spira l spring s o  

that the relay will close its contacts at its 

rated current , as  snown by the position of the 

screw on the tap bl ock . Check the time curve 

as shown by test with a cycl e counter , to be 

as shown on the typ ical time curves . In the 

factory the relay i s  tested from the No . 1 0  

l ever position. The calibration is intended 

10 

to be on the ba sis of the cool or normal oper­

ation condition ina smuch as overl oads are of 

short durati on . When checking a number of 

p oints on the time curves, it wil l  be neces­

sary t o  cool the re lay coil s between p oint s 

particularly after operating at high current s .  

An a ir hose may be used for this purpose . 

The position of the t orque compensator on 

the overload e lement is adjustable. influ­

encing the shape of the curve. This is a 

fact ory ad,'ustment and the locat i on of the 

torque compensator should not be changed in 

the fie ld .  If the relay has a metal cover, 

this cover must be in place when making t ests. 

The re lays with t orque control terminals 

wi l l  not operate until these terminals are 

short-circuited either by a jumper or by the 

external control contacts .  

C ont actor Switch {Circuit-C los ing Re l ays) 

Adjust the stat ionary core of the switch for 

a clearance between the stationary core and 

the moving core when the switch is picked-up . 

This can be most conveniently done by discon­

necting the switch and turning it or the re l ay 

upside-down . Screw up the core screw until 

the moving core st arts rot ating . Now back off 

the core screw until the moving core st ops 

rotating . This indicates bhe points where the 

play in the moving contact assembly is t aken 

up. and where the moving core just separates 

from the stat i onary core screw. Back off the 

stationary core screw one turn beyond this 

point and l ock in place . This prevents the 

moving core from striking and sticking t o  the 

stati onary core because of residual magnetism. 

Adjust the contact clearance for 3/32 inch by 

means of the two small nuts on either side of 

the Micarta disc . The switch should pick up 

at 2 amperes d-e . Test for sticking after 3\1 

amperes d-e . have been passed through the 

coi l . 

Operation Indicator ( Ci rcuit-Closing Rel ays) 

Adjust the indicator to operate at 0 . 2  or 

1 . 0  ampere d-e . a s  suppl ied gradually app l ied 

by l oosening the two screws on the under s ide 
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of the assembly, and moving the bracket for­

ward or backward . Test for st icking after 1 0  

times rated p ick -up current has been app l i e d .  

Ov e rcurrent Element ( C i rcuit Opening Re lays) 

Adjust the relay with the instructions given 

under " Ove rcurrent Element ( Ci rcuit C l osing 

Re lays ) "  using the test  connect ion of Figure 

17 except that for the defin ite minimum t ime 

circuit opening re lay the fo l l owing caution 

should be ob served : 

CAUTION When a s ignal lamp or other volt age 

operated device is t o  be connected in series 

>rith the relay cont acts ,  disconnect the in ­

t e rnal leads of the element from the stat ion­

ary and moving contact s re spectfully and dead 

end them . Then the lamp or other device can 

be connected to the stat ionary and moving 

cont act s .  

De - i on C ontact or Switch ( C ircuit Open:j.ng 

Relays ) 

Ad just the core stop on the t op as high as 

pos s ible without. a l l owing the insulat ing 

bu shing at the bot t om of the p lunger to t ouch 

t he Micarta angle . The cont act w i l l  be sepa­

rated from the Micart a angle by l/3 2 "  t o  

l/16 ". Ad just the contact gap spacing t o  

s l ight ly l e s s  than l/16 of an inch . Bend down 

the cont act springs so that a firm contact i s  

made but not s o  strong that the minimum p ick ­

up value cannot be obt ained . The spring 

t ens ion should be about 15 grams . 

Hold the relay cont act s closed and with an 

aux i l i ary relay coil connected across t ermi ­

nals t o  s imulate the ci rcuit breaker trip 

coil , note that the contactor switch p icks up 

on less than 4 ampere s on the 4 ampere over­

current t ap sett ing . 

In the case of the standard energy circuit 

opening relay the contactor switch should 

pic�-up and seal itself open at 75% of minimum 

t rip current . 

Operat ion Indicat or ( Ci rcui t  Opening Re lays ) 

Ad just the indicat or similar t o  that de-

scribed for the circuit closing relay except 

to operate at 4 amperes a -c. 

In stantaneous Trip At t achment 

The posi t i on of the Micart a d isc at the 

bottom of the e l ement with reference t o  the 

cal ibrated guide indicates the minimum over­

current required to operate the e lement . This 

disc should be l owered or raised to the proper 

p osi t i on by l o osening the l ocknut which l ocks 

the Micarta disc and rot a t ing the Micarta 

disc . The nominal range of adjustments is 1 

to 4 ,  for examp l e  1 0  t o  4 0  amperes, and it has 

an accuracy within the l imits of approximately 

l Oji .  

The drop -out value i s  varied by rais ing or 

l owering t he core screw at the t op of the 

switch , and after the final adjustment is 

made, the core screw should be securely l ocked 

in place with the l ock nut . It should be 

adjusted for about 2/3 of the minimum pick-up . 

This e l ement w i l l  not fit in the round -type 

case . 

Instant ane ous Lock-Out Att achment 

The posit i on of the bottom of the p lunger 

with reference t o  the cal ibrated guide ind i ­

cates the minimum current required t o  open the 

contacts . To change the sett ing hold the t op 

slotted head of the p lunger rod fixed with a 

screwdriver . Then with a second screwdriver 

adjust the l ower end of the p lunger for the 

current pick-up d e s ired . 

These � ont act s must be given special care 

b ecause they are in series with the main 

tripping circuit and may prevent proper relay 

operat i on if they become dirt y . The nominal 

range of ad justment is 3 to l .  

RENEWAL PARTS 

Repair work can be done most sat isfact ori ly 

at the fact ory . However , int erchangeab le 

parts can be furnished t o  the cust omers who 

are equipped for doing repair work . When 

ordering part s , always give the comp lete 

namep late dat a .  
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Fig. 23-Typical GO Cycle Time Curves Of The Definite Minimum Time (Standard Energy) Type CO Relay. 
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TYPES CO AND COH OVERCURRENT RELAYS __________ '·_t _"1_-2so_J 
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TYPES CO AND COH OVERCURRENT RELAYS __________ _ 
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TYPES CO AND COH OVERCURRENT RELAYS __________ 
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C/) 
0 
z 
0 
u w 
C/) 

70 

I 6 0  

.5_ 5 () 6 

! 40 

I 
3 

J_ 
6 

.L 
1 2  

0 

C/) 
w 
..J � 
u 

30 

2 0  

1 0  

0 

ll \ 

\ 

!\. 

' 

I S  

l 
\ \ \ 

\ 
i \  

I\ 
\ 

\ 

\ 
_\ 

\ 1\ 

\ 

'I 

" 

r-... ...... 

I 

1 

1\ 
TYPE G O H  R E LAY 

6 0 CYCLES 

\ T I M E  CU RVES 

I 

1 \  

. \  \ 1\ 1\ 

\ ' \ 
_l 

1\ 

l\ 

1\ 

...... 
-

-

r--

. 

""" 

2 3 4 5 6  7 8 9 10 

MULTIPLES OF M I NI MUM CLOSING CURREN T  

-
-

--
10-. -� --
r--

--

r"--1-. 

C/) 
(.!) z 
I­
I­
w 
C/) 
0: w 
> 
w 
..J 
w 
� 
I-

I 
r- 1  

I 
0 
9 
8 
7 
6 
5 4 
3 
2 
I 

r-�oo. 

I Y2 

12 14 18 18 20 

Fig. 26--Typical 60 Cycle Time Curves Of The Type COH Relay. 
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TYP.ES CO AND COH OVERC URRENT RELAYS __________ _ 
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TYPES CO AND COH OVERCURRENT RELAYS _______ �_,_.L._-4_1 -2_so_J 

ENERGY REQUIREMENTS 

The burdens and the rmal c apac i t ie s of the var i ou s  c i r cu i t s of the re l ay are as f o l l o� s :  

DEFINITE MINIMUM TIME CO RELAYS 

AT 60 CYCLES 

Ampere 
Ranae 

2/6 

V.A. at 5 
Tap Amperes 

2 
2 . 5 

3 
3 . 5 

• 
5 
6 

• 
5 
6 
8 

10 
1l 
15 

108 
68 
47 
35 
26 
1 7  
1 2  

26 
1 7  
1 2  

6 .5 
4 . 5 
3 
2 

V.A. at 
Tap Power 

Current Factor 

1 1  
1 7  
1 7  
1 7  
1 7  
1 7  
1 7  

1 7  
1 7  
1 7  
1 7  
1 7  
1 7  
1 7  

60° lag 
60° lag 
60° lag 
60° lag 
60° lag 
60° lag 
60° lag 

60° lag 
60° lag 
60° lag 
60° lag 
60° lag 
60° lag 
60° lag 

Con- One* 
tinuous Second 
Rating Rating 

(Amperes) (Amperes) 

4 
5 
5 
6 
7 
8 

10 

8 
8 
9 

10 
12 
13 
15 

140 
140 
140 
140 
140 
1 40 
140 

250 
250 
250 
250 
250 
250 
250 

INVERSE TIME CO RELAYS AT 60 CYCLES 

Ampere 
Range 

2/6 

"11 5 

V.A. at 5 
Tap Amperes 

0 . 5  
0 .6 
o . a  
1 . 0 
1 .5 
2 .0 
2 .5 

2 
2 . 5 

.J 
3 . 5  

' 
5 
6 

' 
5 
6 
a 

tO 
1l 
IS 

200 
140 

78 
50 
22 
1 2 .5 

8 

1 1 . 4  
• 
5 .6 
4 . 1  
3 . I  
2 
1 .3 

3 . 1  
2 
1 .4 
0 .8 
o .s 
0 .3 
0 .2 

V .A. at 
Tap Power 

Current Factor 

2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 

66° lag 
66° lag 
66° lag 
66° lag 
66° lag 
66° lag 
66° lag 

66 .4° lag 
66.4° lag 
66.4° lag 
66 .4° 1ag 
66 .4° lag 
66 .4° lag 
66 .4° lag 

66 .4° lag 
66 .4° lag 
66 .4° lag 
66.4° lag 
66.4° lag 
66 .4° lag 
66 .4° lag 

Cnn- One* 
tinuous Second 

Rating Rating 
(Amperes) (Amperes) 

2 
2 
2 
3 
3 
4 
5 

8 
8 
8 
8 
9 
9 

10 

16 
16 
16 
1 7  
1 8  
1 9  
20 

70 
70 
70 
70 
70 
70 
70 

250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 

VERY INVERSE TIME CO RELAYS AT 60 CYCLES 

Ampere 
Range 

l/6 

V.A. at S 
Tap Amperes 

0 .5 
0 .6 
0 .1 
1 .0 
l .S 
2 . 0  
2 . 5 

2 
2 . 5  

3 
3 .5 

' 
5 
6 

125 
87 
49 
31  
14 

8 
s 
a 
$ 
3 .5 
2 .5 
1 .9 
1 .25 
0 .9 

V.A. at 
Tap Power 

Current Factor 

1 . 25 
1 . 25 
1 .25 
1 . 25 
1 . 25 
1 . 25 
1 . 25 

1 . 25 
1 .25 
1 . 25 
1 . 25 
I .'25 
1 .25 
1 .25 

66 .4° lag 
66 . 4° lag 
66.4° lag 
66.4° lag 
66 .4° lag 
66 . 4° lag 
66 . 4° lag 

66 .4° lag 
66 .4° lag 
66 .4° lag 
66 . 4° 1ag 
66 .4° lag 
66.4° lag 
66 .4° 1ag 

Cnn- One* 
tinuous Second 
Rating Rating 

(Amperes) (Amperes) 

2 
2 
2 
3 
3 
• 
5 

8 
8 
8 
8 
9 
9 

10 

100 
100 
100 
tOO 
100 
100 
100 

250 
250 
250 
250 
250 
250 
250 

I 4 I 9 1 . 25 66 .4° lag 16 250 
s 1 .25 1 . 25 66 .4° 1ag 16 250 

,115 
6 0 .9 1 .25 66 .4° lag 16 250 

.. 8 o . s  1 .25 66 .4° 1ag 1 7  250 
10 0 .3 1 .25 66 .4° 1ag 18 250 
12 0 .2 1 .25 66 . 4° 1ag 19 250 
15 0 . 1 5  1 .25 66 .•• lag 20 250 

*Tberrnal capacities for other than one second may be calculated on the 
buia of time being inversely proportional to the square of the current. 

LONG TIME CO RELAYS AT 60 CYCLES 

Ampere 
Range 

4/15 

V.A. at 5 
Tap Amperes 

4 
5 
6 
8 

10 
12 
15 

26 
1 7  
1 2  
6 . 5 

4 . 5 
3 
2 

V.A. at 
Tap Power 

Current Factor 

1 7  
1 7  
1 7  
1 7  

1 7  
1 7  
1 7  

60° la� 
60° lag 
60° lag 
60° lag 

60° lag 
60° 1ag 
60" lag 

Con- One* 
tinuous Second 
Rating Rating 

(Aml>eres)(Amperes) 

8 
8 
9 

10 

12 
13 
15 

250 
250 
250 
250 

250 
2�0 
250 

SHORT TIME COH RELAYS AT 60 CYCLES 

Ampere 
Range 

0 . 5/2 .J l 
2/6 

4/15 

V.A. at 5 
Tap Amperes 

0 . 5  
0 . 6 
0 .8 
1 .0 

1 . 5 
2 . 0 
2 . 5 

2 
2 . 5 

3 
3 . 5 

• 
5 
6 

4 
5 
6 
8 

10 
1 2  
1 5  

400 
280 
156 
100 

44 
25 
16 

25 
16 
1 1  

8 

6 . 3  
4 
2 .8 

6 . 3 
4 . 0 
3 .0 
1 . 6 

1 .0 
0 . 7  
0 . 4  

V.A. at 
Tap Power 

Current Factor 

• 
4 
4 
4 

4 
4 
4 

4 
4 
4 
4 

4 
4 
4 

• 
4 
4 
4 

4 
4 
4 

60° lag 
60° lag 
60° lag 
60° lag 

60° lag 
60° lag 
60°� ag 

60° lag 
60° lag 
60° lag 
60° lag 

60° lag 
60° lag 
60° lag 

60° lag 
60" lag 
60" lag 
60" lag 
60" lag 
60° lag 
60" lag 

Cnn- One* 
tinuoua Second 
Rating Rating 

(Amperes) (Amperes) 

2 
2 
2 
3 

3 
4 
5 

8 
8 
8 
8 

9 
9 

10 

16 
16 
16 
1 7  

1 8  
19 
20 

56 
56 
56 
56 

56 
56 
56 

250 
250 
250 
250 

250 
250 
250 

250 
250 
250 
250 

250 
250 
250 

BURDENS AT TAP CURRENT ON 2S AND SO CYCLES 

25 CYCLES 
V.A. Power 

Factor 

Definite Minimum Time CO. . .  16 53° lag 

60° lag Inverse Time CO . . . . . . . . . . . .  . 

Very Inverse Time CO . . . . . . . . 

Lona Time CO . . . . . . . . . . . . . .  . 

Short Time COH . . . . . . . . . . . .  . 

2 

. 2 5  

1 6  

4 

60" 1ag 

S3" 1ag 

53° 1ag 

SO CYCLIIS 
V.A. Power 

1 7  

2 

1 . 25 

1 7  

4 

Factor 

60° lag 

60" lag 

66 .  4" lag 

60" lac 

60" lag 

BURDENS FOR SATURATION DATA 

Voltage taken with Rectox type voltmeter. 

Multiples 9f Tap Values of Current 

Definite Time V.A. Burden 1 7  

Inverse Tim< V.A. Burden 2.0 

Very Inverse Time V.A. Burden 1.25 

COH Time V.A. Burden 4 

3 

100 

18 .3 

10.75 

37.4 

10 

490 

136 

97 

198 

20 
1300 

lSI 
254 

506 
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TYPES CO AND COH OVERCURRENT RELAYS _________ _ 

Characterist i c s  of Typ e s  CO and COH Re lays 

Appro x .  #10 
Lev-or Time Torque 
at 20 x Tap Compen- Sc hemat ic 

"'ype Energy Time Va lue Gearing s a  tor per Figure "No . 

c o  Std . Def inite Time 2 Sec . �Jon- geared Ye s 3 , 4 , 6 , 8 , 9 , 10 , 1 2 , 14&15 
co Std . Definite Time 4 Sec . Non- gee.red Yes 3 , 4 , 6 , 8 , 9 , 10 , 12 , 14&15 
co Low Inver s e  2 Sec . Geared No 3 , 4 , 5, 7 , 9 , 10 , 1 1 , 13&15 
c o  Low Inver s e  4 Sec . Geared Ye s 3 , 4 , 6 , 8, 9 , 10 , 12 , 14&15 
c o  Low Very Inver s e  l + Sec . Geared 1'10 3 , 4 , 5, 7 , 9 , 10 , 1 1 , 13&15 
c o  Std . Definite Time 40 Sec . Geared Ye s 3 , 4 , 6 , 8 , 9 , 10 , 12 , 14&15 
C OH Inver s e  18 Cyc . Non- Geared No 3 , 4 , 5, 9 , 1 0 , 11&15 

Three e l ement relay charac t e r i s t i c s are th8 s ame a s  in s ingle e l ement forms . 

0 

Panel location for _ n 
semi flush type mtg�' 

I 
0 

1 0
5 
I 

-6� -6 

.190-32 Term.screw 
use.l90-32 stud for 
thick panel mig. 

5 i6-18Mtg.stud 2 Req. 

2 �With screw 

2� With stud 

�Qia.hole drill per 
internal schematic 

for projection mtg., 
on thick panels 

Cut out for 
projection mtg. 

on thin panels 

Typ i c a l  
6o Cyc le 

Time Curve 
per F i g .  No . 

2 3  

24 

25 
2 7  
2 6  

9-B-2020 

Fiq. 28-0utllne Ancl Drillinq Plan For The Sinqle Element Types CO Ancl COH Relays In The SlO Projection Or Semi·Flush 
Type FT Flexitest Case. See The lntemal Schematics For The Terminals Supplied. For Reference Only. 
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TYPES CO AND COH OVERCURRENT RELAYS _________ ...;.,;u;_. -';.;_l -.::.;;2s=o J  

31 Oia.Onlr (?holes) 
. 190-32Term. screws & 
studs, J-20mountinq 
screws &. studs 

63-D-301 
�Oia.Drr/1 

lsti:t size opening 
for thrn panel 
(;f desired) I sizi? number 

9 , and location use studs for I of openings thick panels ioptional 
�··-����_i_l 

53-C -350 

Fig. 29-0utline And Drilling Plan For The Single Element 
Types CO And COH Relays In The Projection Type 
Standard Case. See The Internal Schematics For 
The Terminals Supplied. For Reference Only. 

Fig. 30-Qutline And Drilling Plan For The Three Element 
Types CO And COH Relays In The Projection Type 
Standard Case. See The Internal Schematics For 
The Terminals Supplied. For Reference Only. 

0 

I 
L 

Panel location for 
semi f lush type mig. 

0 

21\i 

I I 
0 

f--6fu� 

-3f2-
�2�- Cut aut for +2�� semi flush I� I I _16 m�nling 

- -
L I I t 

10� 9j6 
per loia.hole drill 

internal sche 
for projection 
on thick panel 

malic� 
mfg. 

s 
1oH 

Cui out for 
prol·eclion mig. 
on hin panels 

.190-32 Term.screw 
use .190-32 stud for 
thick panel mig. 

� -18 Mtg.stud 2 Req. 

2�Wilh screw 
2 i With stud 

---

N. 
� 
9i6 

"" 
N:!) ;!I ' I 
' .�"') 

10!2 :(!} t(!i 

l :1v 
10� :�.t)) ' 

I 

:��-

�R · �\ 
� II  v � (4' 1 
r.· :'"" 1oh (.- ' ;,.., �"' ��� ::'o :....- I I  1!.� 
��I , , ,r I 15 �� - - ·  �,32 

7 

: t  
· .,.-' �;} ..J� �� '-�Dia.hales for 

s for projection type 1 I 1- semi flush type 
i dia.hale (2 ReqJ _:62�� mlg.(4 Holes) Stud 

mig. 

9-B -1 901 

Fig. 31- Outline And Drilling Plan For The Three Element Types CO And COH Relays In The LlO Projection Or Semi-Flush 
Type FT Flexitest Case. See The Internal Schematics For The Terminals Supplied. For Reference Only. 
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c 

I. l. 41 -280.7B 

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE CO ADJ USTABLE INVERSE 

TIME OVERCURRENT RELAY 

CAUTION 

Before putting protective relays int o  ser­

vic e ,  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 contac t s  to  

see that they are clean and can close proper­

ly. Operate the rel ay to  check the settings 

and electrical c onnections . 

APPLICATION 

These induct ion-overcurrent relays are used 

to  disconnect c ircuits or apparatus when the 

current in them exceeds a given value . Where 

a stat ion battery ( 48 vol ts  or over ) is avail ­

abl e ,  the c ircuit closing type relays are nor­

mal ly used to  trip the circuit breaker . Where 

no suitable  station battery is avail able , the 

c ircuit opening type relay in c onjunction with 

a-c serie s trip c oil s can be used to trip the 

breaker . 

CONSTRUCTION AND OPERATION 

Circuit-Closing Relay 

The circuit-closing type CO relays consist 

of an overcurrent element , an operation indi ­

cator , a c ontactor switch , and an instantane­

ous trip attachment when required .  

Circuit -Opening Relay 

The c ircuit -opening type CO Rel ay consists 

of an overcurrent element , a de -ion contactor 

switch, a small transformer to  energize the 

de-ion contactor switch , an operation indica­

tor and an instantaneous trip attachment when 

required .  

SUPERSEDES I .  L. 41 -280.7 A 
* Denotes change from superseded issue. 

OVERCURRENT ELEMENT 

Electromagnet 

The elec tromagnet is shown in the schematic  

diagram of Fig . 1 .  The main tapped coil pro­

duc es a flux which splits and returns through 

the outer legs . A shading c oil  causes the 

flux through the left hand l eg to l ag the main 

pole flux . The out of phase fluxes thus pro­

duced cause a c ontact closing torque . The tap 

value adjuster is a single turn shading c oil  

mounted on the right hand leg .  It  is  short 

c ircuited through an adjustable length of wire 

and tends to part ially neutralize the effect 

of the shading coil . The function of the tap 

value adjuster is fully described under Ad­

justments . Adjustable magnetic plugs in the 

magnetic  circuit are held in position by means 

of elastic cl inch nuts located on the rear of 

the electromagnet . 

Dis c ,  Shaft and Bearings 

The spiral shaped disc is fastened to a 

vertical shaft supported on the l ower end by a 

pin and end stone type bearing and on the up ­

per end by a pin and olive bearing . The upper 

and l ower disc  shaft bearings are removable , 

and the c orresponding upper and lower bearing 

pins are removable and adjustable . The bottom 

bearing pin is securely locked in position by 

means of a set 

t op bearing pin 

screw and nylon plug ,  and th e 

by a shoulder nut that hol ds 

the time dial in position . 

Damping Magnet 

The damping magnet is an Alnico 5 permanent 

magnet with an adjustable keeper . The keeper 

is  locked in position by means of a set screw 

and nylon plug in the c asting that secures the 

damping magnet to the movement frame . 
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SHADING 
COI L 

DISC 

AO�UITAILE 

IIAINETIO PL.UGI 

MAIN POLE 

FRONT VIEW 

MAIN 
COIL 

17 -D-3544 

Fig. 1-Schematic Diagram of the Overcurrent Element 
Electromagnet. 

Tap Block Assembly 

The tap block assembly consists  of eight 

spring l oaded tap terminal s housed in a mould­

ed tap b l ock,  a tap plate secured to the front 

of the moulded block,  and a t ap screw .  The 

t ap screw engages the tap terminal and pull s  

the terminal forward t o  c ause a direc t metal 

to metal c ontact with the t ap plate . When the 

t ap screw is removed,  the terminal is  pushed 

b ack by a spring so  that it will no longer be  

in  c ontact with the  tap plate . The t ap screw 

is equipped with an insulating nylon sleeve . 

C ontacts  

The moving c ontact i s  a small silver hemi s ­

phere fastened o n  the end of an arm . The 

other end of this arm is c l amped to an insul ­

ated section of the disc shaft . The electric ­

al c onnection is made from the moving contact 

through the arm and spiral spring . One end of 

the spring is fastened to  the arm, and the 

other to a s lotted spring adjuster disc  which 

in turn fastens to  the element frame . 

The stationary contact assembly consists of 

a silver contact attached to the free end of
· 

a leaf spring . 
a Micarta block 

This spring is fastened to  
mounted on the element 

frame . A small set screw permit s  the adjust ­

ment of c ontact fol low .  When double  trip is 

required, another leaf spring i s  mounted on 

2 

COVER OPERATED SWITCH W"EN USED 

CONTACTOR SWITC.H 

FOR TRIP CUa.R.!NTS 

LESS THAN Z."Z5/I,MPS 

0\SC.ON NE.C.T t, OE.AD END TI-llS LEAD 
T.t.P VALUE. AOJ"l!.5TER 

R.H. Lk" F.V. 

23-D-9374 

OPERATION INOIC.t.TOR 

TEST iWITCH 

LAG! COIL 

L . H .  LEG F.V. 

SHORT CIRCUIT 

SWITCH 

RED H,t.NCL.E 

TO RELAY 
CURRENT TI.'T :TACK 

TG !ASE TEit.MS. 

c_ ___ CHASSIS OPERATED 
SHORTING S'NITCW 

Fig. 2-Intemal Schematic of the Double Trip Circuit Clos­
ing Relay in the Type FT Case. The Sinqle Trip 
Relay has Terminal 3 and Associated Circuits 
Omitted. 

the Micarta block . Then the stationary c on­

tact  set screws permit adjustment so  that b oth 

circuit s wil l  be  made s imul taneously . 

Time Dial 

The t ime dial is  a moul ded adjustable c on­

t ac t  stop with 1 1  equal s cale divis ions marked 

through a 270 degree arc . The t ime dial i s  

hel d i n  position a t  the t op of the disc  shaft 

by means of a star cupped spring washer and a 

shoulder nut . 

An adjustable index pointer is l oc ated  on 

the movement frame top bearing mount . 

Contac t or Switch ( Circuit Closing ) 

The d-e c ontactor switch in the rel ay i s  a 

small solenoid type switch . A cylindrical 

plunger with a silver disc mounted on its  

l ower end moves in the  c ore of  the  solenoid . 

As the plunger travel s  upward, the disc  

bridges three silver stationary contacts . The 

coil is in series with the main c ontacts  of 

the relay and with the trip coil of the break­

er . When the relay contact s  close ,  the c oil  

becomes energi zed and closes the switch c on­

tacts . This  shunts the main relay contact s ,  

thereby relieving them o f  the duty o f  carrying 

tripp ing current . These c ontact s  remain 
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COVER OFERAT E D  
SWITCH WHEN \JSED 

CONTACTOR SWITCH 

OPEP:ATION INDICATOR 

TAP VALUE ADJUSTER 
R.H. LEG F.V. 

23 -D-9373 

TEST SWITCH 

LAG COIL L.H. L.EG F.V. 

ED HAN DLE. 

TO RELAY 
_l)'-4(4---j--CURRENT TEST J'"ACK 

TO BASE. TERMS. 

------..cCHASS\5 OPE.R.a.TEO 
SHORTINCZ! SWITCH 

Fiq. 3-Internal Schematic of the Sinqle Trip Circuit Clos­
ing Relay with Instantaneous Trip Attachment in 
the Type FT Case. 

c losed unt il  the trip c ircuit is  opened by the 

auxiliary switch on the breaker . 

De-ion Contactor Switch ( Circuit Opening ) 

Thi s switch is  a smal l a-c solenoid switch 

whose c oil  is  energized from a small trans-

former connected in  the main current c ircuit . 

Its construction is  simi l ar t o  the d-e type 

switch except that the plunger operates a 

spring l eaf arm with a silver contact surface 

on one end and rigidly fixed t o  the frame at 

the other end . 

The overcurrent el ement cont acts  are in the 

contactor switch coil  c ircuit and when they 

close , the solenoid plunger moves upward to  

open the de -ion c ontact s  which normally short 

c ircuit the trip c oil . These c ontact s  are 

able  to transfer the heavy current due to a 

short c ircuit and permit thi s current to  ener­

gize the breaker trip c oi l . 

Operation Indicator 

The operation indicator is  a small solenoid 

coil c onnected in the trip circuit . When the 

coil is energi zed a spring-restrained armature 

releases the white target which fal l s  by grav­

ity to indicate  complet ion of the trip c ir ­

cuit . The indicator may be  reset from outside 

of the case . 

AUXILIARY CURRENT 
TRANSFORMER 

SECONDARY 

TAP VALUE--t-------.__ �--1---f-- LAG COIL 
(LEFT HAND LEG 

FRONT VIEW ) 
ADJUSTER 

(RIG�T HAND LEG 
FRONT VIEW l 

26-D-1 099 

SHORT CIRCUIT SWITCH 

Fiq. 4-lnternal Schematic of the Circuit Openinq Relay 
in the Type FT Case. 

Instantaneous Trip (When Supp lied ) 

The instantaneous trip attachment i s  a smal l 

solenoid type el ement . A cylindrical plunger 

rides up and down on a vert ical guide rod in 

the center of the solenoid coil . The guide 

rod is fastened to  the stationary core , which 

in turn s crews into the element frame . A sil -

ver di sc is fastened to  the moving plunger 

through a hel ical spring . When the coil is  

energized,  the p lunger moves upward c arrying 

the silver disc which bridges three conical -

shaped stat i onary c ontacts . In this position ,  

the helical spring is  compres sed and the 

plunger is free to move while  the contact re ­

mains stationary . Thus , a-c  vibrations of the 
p lunger are prevented from c ausing c ontact 

bounc ing . A Micarta disc screws on the bottom 

of the guide rod and is l ocked in position by 

a small  nut . Its position determines the 

p i ck-up current of the element . 

CHARACTERISTICS 

The type CO adjustab l e  inverse time circuit 

closing relay is  available in the following 

current range s :  

0 . 5 0 . 6  0 . 8  1 . 0  1 . 5 2 . 0  2 . 5  

2 2 . 5  3 3 - 5  4 5 6 

4 5 6 7 8 10 12 
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CONTACTOR SWITCH 

FOR TRIP CURRENTS 
LESS THAN 2.25 
AMPS.DISCONNECT 
&DEAD END THIS 
LEAD 

TAP VALUE 
ADJUSTER 
R.H.LEG F.V. 

REAR V IE W  

OPERATION 
INDICATOR 

LAG COIL 
L . H . LEG F. V. 

23-D-9424 

Fiq. 5-Intemal Schematic of the Double Trip Circuit Clos­
inq Relay in the Standard Case. The Sinqle Trip 
Relay bas Terminal 3 and Associated Circuits 
Omitted. 

The type CO adjustable inverse time c ircuit -

opening relay is recommended only in the 4 to  

1 2  ampere range . A lower range is  not desir­

able  because the burden of a low-range trip 

coil  is too heavy on the current trans former . 

One trip c oil  i s  required for each relay . 

The t ap value i�  the minimum current requir­

ed t o  just close  the relay contac t s . The mov ­

ing c ontact s  will l eave the time dial stop , 

regardle s s  of the t ime dial setting , and move 

t o  t ouch the stationary contacts at tap value 

current . 

These  relays may 

ble  c ircuit closing 

have either single or dou­

c ontacts for tripping 

either one or two bre akers , or may have c ir ­

cui t - op ening c ontac t s  for tripp ing the break ­

ers by current from the current transformers .  

The time vs current characteristics  for the 

s tyle calibrat ion of inverse or very inverse 

are shown in Fig . 10 and Fig .  1 1  respectively . 

The term " s tyle c alibration " is used as there 

is no difference between the inverse and very 

inverse relays exc ept in their calibration . 

Relays c arrying a s tyle number which indicates 

the inverse calibration may be changed to  the 

very inverse calibration or vice versa through 

two simp l e  adjustment s .  This  is outlined in 

detail under Adjustments . 

In addition t o  the one relay c overing the 

inverse or the very inverse curves ,  the relay 

may be  re -calibrated for a characteristic 

other than either of these . An example of the 

4 

CONTACTOR SWITG 

OPERATION INDICATO 

TAP VALUE ADJUSTER 
R. H .  LEG F.V. 

REAR V I E W 

LAG COIL 
L.H.LEG F.V. 

23-D-9423 

Fiq. &-Internal Schematic of the Sinqle Trip Circuit Clos­
inq Relay with Instantaneous Trip Attachment in 
the Standard Case. 

spread of adjustment s to provide different 

curve shapes is shown by Fig . 8 wherein all 

curves are passed through 27 seconds at 2 

times minimum trip current . The curves may be  

passed through a c ommon point other than 27  

seconds by  adjustment of the damping magnet 

keeper screw . The range of adjustability in­

dicated at 20 times minimum trip current is 

obtained by means of  the magnetic plugs . The 

upper l imit curve is obt ained with the right 

hand plug "all in" and the l eft hand plug " al l  

out " ( approximately 2 0  turns o f  the screw) ; 

The l ower l imit i s  obtained with the left hand 

plug "all in " and the right hand p lug "al l ­

out " .  Various adjustments o f  the plugs parti ­

ally withdrawn from the magn e t i c  c ircuit may 

be u s e d  as desired to obtain a curve within 

the b and shown, including the standard or 

"pattern " curve t o  which the relay is cal ibra­

ted at the factory . Thus , one or the other 

of the plugs wil l  be partially withdrawn in 

the factory calibration to one or the other of 

the inverse or very inverse standard curves . 

S imil arly ,  the factory set position of the 

damping magnet keeper screw wil l  depend upon 

the " style calibration " .  

The burdens and thermal ratings are l isted 

uncler Energy Requirements . The instantaneous 

trip attachment has a 1 to 4 ratio . Typical 

ranges are 1 0-40 or 20-80, but other ranges 

are also available . 

The De -ion contactor switch on the circuit 

opening relays has a minimum pick-up of 4 am­

peres a-c . 

0 
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Trip Circuit 

The main �ontacts wil l  safely close 30 am­

p eres at 250 V .  d-e , and the switch contact s 

will safely carry this current long enough to  

trip a breaker . 

The relay without the instantaneous trip 

attachment is shipped with the operation in­

dicator and the cont actor switch c onnected in 

paral lel . Thi s  circuit is suitable for al l 

trip current s ab ove 2 . 25 amperes d . c . If the 

trip current is less  than 2 . 25 ampere s ,  there 

is no need for the contactor switch and it 

shoul d be disconnected . To di sconnect the 

c oil 

front 

remove the short lead to the coil on the 

stationary contact of the contactor 

This l ead should be  fastened ( dead-switch . 

ended)  under the small fili ster head screw 

loc ated in the Micarta base of the contactor 

switch . 

The relay with the instantaneous trip at ­

tachment has a two ampere contactor switch in 

series with a one or 0 . 2  ampere operat ion in­

dicator in each trip path . 

Relay with Quick Opening Contact s  

When the relays are used with c ircuit break ­

ers that are instantaneously rec losed, it is  

necessary to  arrange the relay contact s  to b e  

quick opening . This is  done b y  screwing in 

the small set screw on the stationary contact 

assembly unt il the c ontact rivet rest s solidly 

on the c ontact back stop . 

the posit ion of the index 

When thi s is done , 

pointer should be  

shifted so  that the moving and stationary con­

tac ts barely touch when the time dial is set 

on zero . 

CONTACT CIRCUIT CONSTANTS 

Universal Trip Circuit 

Resistanc e of 0 . 2  ampere Target . . . . . . .  2 . 8  ohms 

Resistance of 2 . 0  ampere Con-

tactor Switch . . . . . . . . . . . . . . . . . . . . . . . .  0 . 25ohms 

Resistance of Target and Switch 

in Parallel  . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 23ohms 

Trip C ircuit with Instantaneous Trip 

Resistance of 1 . 0 ampere Target . . . . . .  0 . 16ohms 

Resistance of 0 . 2  ampere Target . . . . . .  2 . 8  ohms 

Resistance of 2 . 0  ampere Con-

tactor Switch 0 . 25ohms 

RELAYS IN TYPE FT CASE 

The type FT cases are dust-proof enclosures 

comb ining relay element s and kni fe-blade test 

switches in the same case . This comb ination 

provide s  a c ompact flexib le assembly easy to 

maintain , inspect , test and adjust . There are 

three main units  of the type FT cas e :  the 

c as e ,  cover , and chassis . The case is  an all 

welded  steel housing containing the hinge hal f 

of the knife-bl ade test switches and the ter­

minal s for external c onnections . The c over is 

a drawn steel frame with a cl ear window which 

fits over the front of the case with the 

switches closed .  The chas sis is a frame that 

supports the relay el ements and the contact 

jaw hal f of the test switches . Thi s sl ides in 

and out of the case . The el ectrical connec ­

tions between the base and chas si s are c om­

pleted through the c losed-knife blade s .  

Removing Chas sis 

To remove the chassi s ,  first remove the c ov­

er by unscrewing the captive nuts  at  the cor­

ners . This exposes the relay el ement and all 

the test  switches for inspection and testing . 

The next step is to open the test switches . 

Always open the el ongated red handl e switches 

first before opening any of the black handl e 

or the cam act ion latches . This opens the 

trip circuit to prevent accidental trip out . 

Then open all the remaining switches .  The 

order of opening the remaining switches is not 

important . In opening the test switches they 

shoul d b e  move d all the way back again s t  the 

stop s . With al l the switche s fully opened,  

grasp the 

outward . 

two cam action latch arms and pull 

This releases the chas sis from the 

cas e .  Using the l atch arms as handles , pull 

the chas sis  out of the c ase . The chas sis  can 

b e  set on a test bench in a normal upright po-

sit ion for test  as  wel l  as  on  its back 

sides for easy inspection and maintenance . 

or 

After removing 

chas sis  may be  

blade port ion of 

the chassis  a dup l ic ate 

inserted in the c ase  or the 

the switches can be closed 

and the cover put in place without the chas­

sis . The chassis  operated shorting switch 

located behind the current test switch pre­

vents open circuiting the current transformers 
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TYPE CO RELAY _____________________ , 

when the current type test switches 

c losed . 

are 

When the chas sis is to be put back in the 

case , the above proc edure is to be followed 

in the reversed order . 

dle switch shoul d not 

The elongated red han­

be c losed until after 

the chassis has been latched in place and all 

of the black handle switches cl osed . 

Electrical Circuits  

Each terminal in the base connects  thru a 

test  switch t o  the relay el ements in the chas­

sis  as  shown on  the internal schematic  dia­

grams . The relay terminal is  identified by 

numbers marked on both the inside and outside 

of the base . The test switch positions are 

identified by letters marked on the t op and 

bottom surface of the moulded blocks . These 

l etters c an be  seen when the chas sis  is  remov­

ed from the c ase . 

The potential and control circuits thru the 

relay are di sconnected from the external cir­

cuit by opening the as sociated test switches .  

Opening the current test switch short -circuit s 

the current transformer secondary and dis ­

c onnec t s  one side of the relay coil but leaves 

the other s ide of  the c oil  connected to the 

external c ircuit s thru the current test jack­

jaws . This  c ircuit c an be  isolated by insert ­

ing the current test plug (without external 

c onnections ) ,  by inserting the ten c ircuit 

test  plug , or by inserting a piece of insulat­

ing material approximately 1/32"  thick into 

the current test jack jaws . Both switches of 

the current test switch pair must be open when 

using the current test plug or insul ating 

material in this manner to short -circuit the 

current transformer secondary . 

A c over operated switch c an be supplied with 

its  c ontacts wired in series with the trip 

c ircuit . Thi s switch opens the trip circuit 

when the c over is  removed . This swit ch c an be  

added to  the existing type FT  c ases  at  any 

time . 

TESTING 

The relays can be tested in servi c e ,  in the 

case but with the external c ircuits isolated , 

6 

or out of the case as follows : 

Test ing In Servic e 

The ammeter test plug can be inserted in the 

current test jaws after opening the knlfe -

blade switch to check the current thru the 

rel ay .  This plug consists of two conduc·�ing 

strips separated by an insulating strip . The 

ammeter is connected to these strips by term­

inal screws and the leads are carried out thru 

hol es in the back of the insul ated handle . 

Voltages 

be measured 

leads on 

between the potential c ircuits  can 

conveniently by clamping #2 <) lip 

the pro jecting c lip lead lug on the 

c ontact jaw .  

Testing In Case 

With all blades in the full open posi t'lon , 

the ten circuit test plug can be inserted in 

the contact jaws . Thi s c onnects the relay 

el ements to a set of binding posts and com­

pletely i solates the relay c ircuit s  from the 

external connections by means of  an insul ating 

barrier on the plug . The external test c�ir­

cuits are c onnected to  these binding posts . 

The plug i s  inserted in the bottom test ;laws 

with the binding post s up and in the t op test 

switch jaws with the binding posts down . 

The external test c ircuits  may be  madE' to 

the relay el ement s by #2 test c lip leads in­

stead of the test plug . When connect in�: an 

external test circuit to  the current elemE nts 

using clip leads , care should be  t aken to  see 

that the current test jack jaws are open so  

that the rel ay is  completely is olated from the 

external c ircuits . 

ating thi s circuit 

Suggested means for i e ol ­

are outlined above ur der 

"Electrical Circuit s " .  

Testing Out of Case 

With the chassis removed from the base , re ­

l ay elements may be tested by using the ten 

c ircuit test plug or by #2 test clip leads as 

described above . The factory c al ibration is  

made with the chassis in the case and removing 

the chassis from the case wil l  change the c al ­

ibrat ion values b y  a small percentage . It i s  

recommended that the relay b e  checked i n  posi­

tion as a final check on the cal ibrat ion . 
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AUXILIARY CURRENT 
TRANSFORMER 

SECONDARY 

TAP VALUE--1------.. 
ADJUSTER 

(RIGHT HAND LEG 
FRONT VIEW I 

------'.-OPERATION INDICATOR 

�----+-- OE·ION 
CONTACTOR SWITCH 

l-----1---- LAG COIL 

REAR VIEW 

(LEFT HAND LEG 
FRONT VIEW ) 

26-D-1100 

Fig. 7-lnternal Schematic of the Circuit Opening Relay 
in the Standard Case. 

INSTALLATION 

The relays should be mounted on switchboard 

panel s or their equivalent in a l ocation free 

from dirt , moisture , exc es sive vibration and 

heat . Mount the relay vertically by means of 

the two mounting studs for the standard cases 

and the type FT projection case or by means 

of the four mounting hole s  on the flange for 

the semi -flush typ e  FT c as e .  Either of the 

studs or the mounting screws may be utilized 

for grounding the relay . The electrical c on­

nections may be  made direct  to  the terminal s 

by means of screws for steel panel mounting or 

to terminal studs furnished with the relay 

for ebony- asbestos or slate panel mounting . 

The terminal studs may be easily removed or 

inserted by locking two nuts  on the studs and 

then turning the prop er nut with a wrench . 

SEmNGS 

There are two settings - namely the current 

value at which the relay closes  its c ontact s  

and the time required to close  them . When the 

relay is to be used to protect equipment 

against overload, the s�ttings must  be deter­

mined by the nature of the load, the magnitude 

of the peaks and the frequency of the ir occur-

ence . 

For secti onal iz ing transmis s ion systems the 

current and time setting must be determined by 

cal culation, due considerati on being given to 

the time required for circuit breakers to open 

so that proper select ive action can be obtain­

ed throughout the system . 

Current Setting 

The connector s crew on the terminal plate  

above the t ime dial makes connections to vari­

ous turns on the operat ing coil . By plac ing 

thi s screw in the various hol e s ,  the relay 

will just close  c ontact s  at the corresponding 

current 4 . 0  - 5 . 0  - 6 . 0  - 7 . 0  - 8 - 1 0  - 1 2  

amperes , o r  a s  marked o n  the terminal p late . 

CAUTION 

Be sure that the connector sc rew i s  turned 

up tight so  as to make a good c ontac t ,  for the 

operating current passes  through it . Since 

the overload el ement i s  connected directly in 

the current transformer c ircuit s ,  the latter 

should be short -circuited before changing the 

c onnector screw . Thi s can be done c onvenient ­

ly by ins erting the extra c onnector screw in 

the new tap and removing the old screw from 

its original setting . 

Time Dial Setting 

The time dial limits  the motion of the disc 

and thus varies  the time of operation . The 

latter decrease s  with lower time dial s ettings 

as shown in the typ ical time curves .  

ADJUSTMENTS AND MAINTENANCE 

All rel ays shoul d be inspected periodically 

and the time of operation shoul d be checked 

at least onc e every six months or at such 

other t ime interval s as may be dictated by ex­

perienc e to be suitab l e  to the parti cular ap ­

p l ication . Phantom loads shoul d not be used 

in testing induction-type relays because of 

the resulting distorted current wave form 

whi ch produc es  an error in timing . 

All c ontacts  shoul d be periodi cally cleaned 

with a fine file . 8#1002110 file i s  recom­

mended for thi s  purpose . The use of abrasive 

mat erial for cleaning contacts  is not rec om­

mended,  because of the danger of embedding 

small particles  in the face of the soft silver 

and thus impairing the c ontact . 

The proper adjustments to insure c orrect 

operat ion of thi s relay have been made at the 

fac tory and should not require readjustment 
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M U LTI P L E S  OF M I N I M U M  CLOSING CURRENT 

A - L EFT HAND PLUG OUT - R I GHT HAND PLUG I N  
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B - INVERSE CAL I BR AT I ON 
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Curve 367687 

Fig. 8-Example of the Range of Adiustability of the Time Curves by Means of the Adjustable Magnetic Plugs. 
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Fig. 9-Time VS Time Dial Setting for Inverse and Very Inverse Calibration at 2 Times Minimum Trip. 
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Fig. 10-Typical 60 Cycle Time Curves for the Inverse Calibration. 
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* Fig. 12-Curve For Determining Actual Minimum Trip Current In Percent Of Tap Value Current. 
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} GIMER STOPS WHEN1 
TO TIMER AUX. RELAY CONTACT ,-------------� STOP OPENS 

REAR vtEW 

lOP TERM.NO.-FOR STD. CAS£ 
BOTTOM TERM.N0.6 TEST SW. 
FOR TYPE " CASE. 

}TO TIMER(TIMER STARTS WHEN) 
START SWITCH •s• CLOSES 

SWITCH 
" S" 

� ItO VOLTS L_ __ ._ __________ -*'---o � 60 CYC. 

17 -D-3546 

Fig. 13-Diagrarn Of Test Connections For The Circuit 
Closing Type CO Relay 

after receipt by the customer . If  the adjust ­

ments have been changed, the relay taken apart 

for repairs , or if it i s  desired to change the 

operating characteristic ,  such as from inverse 

to very inverse , the instructions below should 

be followed . 

For rel ays that are used with c ircuit break ­

e r s  that are not instantaneously recl osed, ad­

just the stationary contact by means of its  

adjusting screw such that the  contact spring 

is just free of the front spring stop . By 

means 

tacts 

tacts  

of the time dial , move 

until  they deflect  the 

approximately 1/64 inch . 

the moving c on ­

stationary con­

Set the index 

pointer such that it points to the "O "  mark on 

the time dial . Adjust the stationary contact 

by means of its adjusting screw until the mov­

ing and stationary contact s  just touch . Thi s  

adjustment i s  to  set " O "  o n  the time dial and 

provide follow for the c ontacts . 

For rel ays that are used with c ircuit break­

ers that are instantaneously reclosed,  adjust 

the stationary contact for quick opening . 

This  is  

just ing 

done by screwing in the contact ad­

screw until  the stationary contact 

rests  solidly against the contact back stop . 

By means of the time dial , move the moving 

c ontacts  until  they just touch the stati onary 

contact . Set the index pointer such that it 

point s to  the "O"  mark on the time dial . 

The adjustment of the spring tens ion and the 

17 -D-3547 

SWITOI 

.•. 

L_ _______________ _. __ � 
t:: 120 VOLTS eo eve. 

Fig. 14-Diagrarn Of Test Connections For The Circuit 
Opening Type CO Relay 

tap value adjuster are most convenlently made 

with the damp ing magnet removed . The reason 

for this is both adjus tments require the bal ­

ance  of two torques which can best  be recog­

nized with no damping magnet to  retard the 

mot ion of the disc . 

With the time dial still set on " O " ,  wind up 

the spiral spring by means of the spring ad­

juster until  approximately 6-3/4 c onvoluti on s  

show . Thi s i s  an init ial rough ad.justment . 

From this preliminary setting ,  and using mini­

mum tap s etting , adjust the spring tens ion so  

that the electrical torque balanc es  the spring 

torque at a fixed value of current at #10-1/2 

and #1/2 time dial settings . The best way to  

do  this i s  to first measure the actual current 

required to balance the spring torque at the 

#1/2 and #1 0-1/2 time dial settings . If less  

current i s  required to 

torque at the #10-1/2 

#1/2 position , it is  

balanc e the spring 

position than at the 

an indicati on that the 

spring needs to be wound up more , and vice­

versa .  All  spring convolut ions must be  free . 

Thi s sett ing of the spring will not neces sari ­

ly be at tap value of current . By winding up 

or unwinding the spring as required,  the cur­

rent required to move the di sc at the extreme 

l imits  of its  travel ( and c onsequently through 

the entire range of travel ) may be made c on­

stant within very cl ose t olerances . 

After having balanced the spring torque and 

the el ectrical torque as above t o  match at a 
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TYPE CO RELAY ________________________________________ ___ 

CIRCUIT 
BREAKER 

TOI' TERMINAL NO. FOR 

STD. CASE. 
BOTTOM TERMINAL NO. a 

'1-----..----------- TEST SWITCHES FOR TYPE 
FT CASE. 

17 -D-3545 

Fig. IS-External Connections of the Circuit Closing Type 
CO Relay for Overcurrent Protection on a Single 
Phase System. 

substant ially constant value of current , then 

adjust this constant current value up or down 

as required to match the tap value current by 

means of the tap value adjuster located on the 

right hand leg , front view, of  the electromag­

net . Moving the slider toward the t op de ­

creases minimum trip current and moving the 

slider toward the bottom increases minimum 

trip current . The slider must be 

tight when checking thi s adjustment . 

Time Curve Cal ibration 

clamped  

After checking the adjustment s as  JUtl ined 

above replace the permanent magnet and adjust 

it to  c al ibrate the relay at 2 time s tap 

value current . This adjustment is made by 

means o f  the damp ing magnet keeper screw . 

Adjust the keeper s crew posit ion such that 

the relay will operate in the time as defined 

by the curve of Fig . 9 for inverse or very 

inverse depending upon the calibration de -

sire d .  For exam�le ,  if the inverse c alibra­

tion is  de sire d ,  the damp ing magnet may be 

adjusted for 27 seconds from the #ll t ime * 
dial setting . I f  the very inverse cal ibra-

t ion is desired, the adjustment may be made for 

18 . 3  sec onds from the #ll t ime dial setting . 

Time values s omewhat greater than those shown 

for the inverse calibration and somewhat less  

that those shown for the very inverse cali ­

bration may be obtained if particul ar· prob ­

lems require them . 

The time of operation at 20 times tap value 

current is adjusted by means of the two ad­

justable  magnetic plugs . Adjust the plug po-

14  
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:·: "'� � It___:: I KAR YEW 

TOP TEAMIHAL NO. fOftSTD.CAIE 
IOTTOII �AL 
NO.an:sT SWITCHES FOR TYPE FT GAR. 

17-D-3545 

Fig. IS-External Connections of the Circuit Closing Type 
CO Relay for Overcurrent Protection on a Two­
Phase System. 

sit ion such that the relay will  operate in 

the time as defined by the current vs time 

curve s of figure 10 or ll for inverse or very 

inverse calibration depending upon the char­

acteristic desired for which the 2 times tap 

value adjustment of time was made . For ex ­

ample , if the inverse calibration is desired, 

the relay may be  calibrated for 2 . 18 seconds 

from the #ll time dial posit ion at 20 times 

minimum trip current by screwing the right 

hand plug all the way in and adjusting the 

left hand plug for 2 . 18 seconds . If  the very 

inverse c alibration i s  desired ,  screw the 

left hand plug all the way in and adjust the 

right hand plug for 1 . 28 seconds from the #ll 

time dial position at 20 times minimum trip 

current . 

Curve shapes that are different from the in­

verse o� very inverse may be obtained by ad­

justable magnetic  plugs . An example of th.i s 

adjustment has been referred to under "Char-

acteristics " ,  and wherein one range of possi­

bilities  is  shown by Fig . 8 .  

Minimum Trip Current 

The minimum trip current for a calibrated 

relay may be checked to  an accuracy of �:;% by 

the use of  the following formula :  

I 

where : 

I Actual minimum trip current . 
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-1------------------------------------- 1 
-+�----------------------------------- 2 m-�����os. NEG. ± �RIP 

Y <»L 
0 co 3 0 J .() � CO( I I  

1 7 -D-3548 

Fig. 17-Externa1 Connections of the Circuit Closing Type 
CO Relay for Phase and Ground Overcurrent Pro­
tection on a Three-Phase System. 

tr 

Current a t  a multip le of 2 t ime s the 

minimum tap setting . 

Operating t ime at  the #11 t ime dial 

setting with I2 applied .  

Reset t ime of the relay to the #11 t ime 

dial position .  

To aid  in determining the minimum trip cur­

rent Fig . 12  has been provided in which a plot 

ha s been ma de of the minimum trip current in 

percent of tap value current versus values of 

tr/tq . 

Examp l e :  r2 8 amperes 

t2 27 seconds 

I 

81 seconds 

3 

1 00% TAP VALUE CURRENT , Fig . 

1 2 .  

TRIP CIRCUIT 

For Relays with Universal Trip 

Thi s combination uses a 2 . 0  amp . contactor 

switch and a 0 . 2  amp . operation indicator con­

nected in parallel . Adjust the contactor 

switch and indi cator as outlined below: 

Contactor Switch - Turn the relay up s ide 

down . Screw up the core screw unt il the con­

tact ring starts rotating . Now back off the 

core until  the contact ring stops rotating . 

m���==!.os. NEG. 

�"LJillllo_�" �+------=-=----. - co 31 � co (I I TOP TERMINAL NO. FOR 

' ,._c;p_!,l IT'D. CAH . � 0 • "I.,;.Ic.s I 'I IIOTTOM TINIINAL NO. II 
._ TilT IWITCHU FOR 

d"b"t==!:==o!hU �{y] nl'l n cASr. 

«: l :.1 REAR VIEW l 

1 7-D-3548 

Fig. 18--Extemal Connections of the Circuit Closing Type 
CO Relay for Phase Overcurrent Protection on an 
Ungrounded Three-Phase System. 

Back  off the core screw one more turn and lock 

in plac e .  

o f  the 

Adjust the two nut s at the bottom 

switch so  that there i s  3/32 inch 

clearance between the moving contact ring and 

the stationary contacts  in the open posi tion . 

The guide rod may be used as a scale as i t  has 

52 threads per inch , therefore , 5 turns of the 

nut s will equal approximately 3/32 inch . 

Combination Test - Close the main relay con­

tacts  and pas s 2 . 25 amp s d . c . through the trip 

c ircuit . The contactor switch must pick-up . 

Adjust the operation indicator by moving the 

flag holder such that the indicator operates  

+;:::============= � 
���------------------------------------ · 

1'. m ( [( 

TRIP COILS 

L co Ill co (21 co ' "  

fl : . : l bJ J� , ""---� ----"'�� .,.___.. ----!!JI I  1 r � �  ... VIEW . .. 

• 1 
� 

{-

CO GMD. � I  :�·�L!f.� 
l�:r- co -" ' 
12 " "II TOP TPtMIHAL NO. FOR ST'D CASE:. 

REAR VIEW 
I 2 3 BOTTOM TERMINAL NO. AND TEST 

SWITCHES FOR TYPE FT CASE. 

17 -D-3549 

Fig. 19-External Connections of the Circuit Opening Type 
CO Relay for Phase Overcurrent Protection and of 
the Circuit Closing Type CO Relay for Ground Pro­
tection on a Three-Phase System. 
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TYPE CO RELAY __________________________________________ __ 

w i th the app l i c a t i on o f  the 2 . 25 amps .  P a s s  

3 0  amp s d . c .  through t h e  t rip c ircuit . The 

indi c at or and c ontactor swi t ch mus t  not s t i c k  

in the operate d  p o s i t i on when the current i s  

interrup t e d . 

For Rel ay s  with Series  Trip 

Thi s  comb inat i on u s e s  a 2 . 0  amp . c ontactor 

switch and e i ther a 1 . 0  amp or a 0 . 2  amp op er­

at i on indi c a t or c onnected  in serie s . Adjust 

the c ontac t or swit ch and op erat ion indi c a t or 

as outl ined b e l ow :  

Concactor Swi t c h  A d j u s t  t h e  s ame as  above for 

Contact or Switch . 

Operat i on Indi cator C l o s e  the main r e l ay c on ­
t ac t s  and p a s s  95% of rate d  indicator current 

d . c . through the t rip c ircui t . Adjust the 

opera t i on indi cator by moving the f l ag h o l der  

such  that  the  indi cator operate s  with  the  ap ­

p l i c a t i on of the 95% current . 

C omb inati on T e s t  P a s s  30  t imes indi c at or rat ­

i ng through the trip c i rcui t . The c ontac tor 

switch and indi cator mus t  operate with the 

app l i c a t ion o f  the current and the contactor 

swi t c h  and indi c a t or mus t  not �ti c k  in the 
operate d  p o s i t i on when the current is  inter­

rup t e d .  

De - i on Contac t o r  Swit ch 
( C ircuit - Opening Rel ays ) 

A djust the c ore s t op on the t op as high a s  

p os s i b l e  wi thout al l owing the insul at ing bush -

ing at the b o t t om of the p lunger t o  touch the 
M i c art a angl e .  The contact w i l l  b e  separated 

f r'om the Micarta angl e  by l/32 " t o  l/16 " .  Ad­

just the c ontact gap spac ing t o  s l ight l y  l e s s  

than l/16 of an inch . Bend down the c ontact 

sp �ings s o  that a firm c ont act is  made but not 

o; ,_ ,  c; t rong that the minimum p i ck -up value c an­

l l - , ,  '; e obtained . The  spring tension shou l d  b e  

ab :J•lt 1 5  grams . 

16 

Hol d  the rel ay c ontac t s  c l os e d  and w i t h  an 

aux i l i ary relay c o i l  c onne c t ed ac ros s t ermi n ­

a l s  t o  s imul a t e  t h e  c i rcuit breaker t r i p  c o i l , 

note  that the c ontactor swit ch p i c k s  up on 

l e s s  than 4 amp eres . 

Opera t i on Indic a t or ( Circuit Opening Re l ays ; 

Adjust the indic a t or s imilar t o  that de ­

s cribed for the c ircuit c l o s ing rel ay except 

to operate at 2 amp eres  a . c . 

Ins t antaneous Trip Attachment 

The p o s i t i on of the Micarta d i s c  at the 

b ottom of the e l ement with reference to the 

c a l i b rated gui de indi c a t e s  the minimum over­

current required t o  operate the el ement . Thi s 

disc  shoul d b e  l owered or rai s e d  to the p roper 

p o s i t i on b y  l oo sening the l ocknut whi c h  locks  

the  M i c arta di s c  and rotating the Mi c arta 

d i s c . The nominal rati o  of adjustments  is l 

t o  4 ,  for examp le  1 0  to 4 0  ampere s , and i t  has 

an ac curacy within the l i mi t s  of app roximately 

1 0% .  

The drop - out value i s  var i e d  b y  rai s ing or  

l owering the  c ore s c rew at the t op o f  the  

switch , and after  the  final  adjustment is  

made , the  c ore  s crew shoul d b e  securely l oc K e d  

in p l ac e  wi th the l ock  nut . It shoul d b e  a d ­

justed f o r  about 2/3 of the minimum p i c kup . 

RENEWAL PARTS 

Repair work can b e  done mos t  s at i s factori l y  

at t h e  fact ory . Howeve r ,  interchangeab l e  
p arts c an b e  furn i shed to  the  customers vrho 

are equipp ed  for doing repair work . When 

ordering part s ,  always give the c omp l et e  name ­
p l at e  dat a .  

ENERGY REQUIREMENTS 

The 60 cyc l e  burdens and thermal c ap ac i t i e s  

of  the various c ircu i t s  of the relay are a s  

fol l ows : 
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TYPE co RELAY I. l. 41-280.78 

p�--> Volt Amperes L'l 
Cont inuous One Second Power At At 3 Times At 1 0  Times At 20 Times 

.._., Ampere Rating Rating* Fac t o r  T a p  Value Tap Value Tap Value Tap Value 

Range Tap ( Amperes )  ( Ampere s )  Angle,¢ Current Current Current Current 

0 . 5  2 56 72 2 . 38 21 1 32 350 

0 . 6  2 . 2  56 71 2 . 38 21 134 365 

0 . 8  2 . 5  56 69 2 . 40 21 . 1  1 4 2  400 

0 . 5/2 . 5  l . O  2 . 8 56 67 2 . 42 21 . 2  1 5 0  4 4 0  

1 . 5 3 . 4  56 62 2 . 51 22 170 530 

2 . 0  4 . 0  56 57 2 . 65 23 . 5  200 675 

2 . 5  4 . 4  56 53 2 . 74 24 . 8  228 BOO 

2 8 230 70 2 . 38 21 136 360 

2 . 5  8 . 8 230 66 2 . 4 0 21 . 1  142 395 

3 9 . 7  230 64 2 . 42 21 . 5  149 430 

2/6 3 - 5  1 0 . 4  230 62 2 . 48 22 1 57 470 

4 1 1 . 2  230 60 2 . 53 22 . 7  164 500 

5 1 2 . 5  230 58 2 . 64 24 180 580 

6 1 3 . 7  230 56 2 . 75 25 . 2  1 98 660 

4 16 460 68 2 . 38 21 . 3  1 4 6  4 2 0  

5 18 . 8  460 63 2 . 46 21 . 8  158 480 

6 1 9 . 3  460 60 2 . 54 22 . 6  172 550 

4/1 2 7 20 . 8  460 57 2 . 62 23 . 6  190 620 

8 22 . 5  460 54 2 . 73 24 . 8  207 700 

1 0  2 5  460 48 3 . 00 27 . 8  248 850 

1 2  28 460 45 3 . 46 31 . 4  292 1020 

*Thermal capac i t i e s  f o r  short times other than one second may be c alculat e d  on the b a s i s  of time being 

inversely proportional t o  the square of the current . 
% Degrees current l ag s  voltage at tap value current . 
� Voltages taken with Rectox Type Voltmet e r .  

·.'-
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TYPE CO RELAY __________________________________________ __ 

PA.NC.L LOCATION 
FOR PROJECTION 

.190 -32. TERM. SCREW 
USE .190 - 3� STUD FOR 

THICK PA NEL MTG. 

' ' ' '  MTG � �- - --- --�,�� 
0 

lo , 

0 

f--------- 6 � � 

PA.NEL LOCAT ION F"OR 

i f= 
I 
I 
I 
I 

6 �---j 
• '  -�) SEMI FLU S H  TYPE MT<;. 2/i, WITH SCREW Za WI� STU D 

! D IA . HOLE DRILL 
PER INTER N I'.L 
S C H E M ATIC FOR 
PROJEC T I ON MH;. 

ON THICK PANELS. 

STUDS FOR PROJ. 

TYPE MT<:;. i DIA. 
HOLE. .  (C: RE.Q.). 

PA-18 HT�. STUD ( 2 REQ.) 

CUT OUT FOR 
5 E M I - FLUSH 

P R O -.J E CT I O N  

t DIA.  HOLES FOI� 
SE.MI FLU SH TYPE. 
MT<:i. (4 HOLE�)-

1 6 -B - 21f70 

Fig. 20-0utline And Drilling Plan For The Type CO Relay In The SIO Projection Or Semi-Flush Type FT Fle:x:itest 
Case. See The Internal Schematics For The Terminals Supplied. For Reference Only. 

�------7 jk--------.1 U S E  SC. R E W S  
FOR THIN PANEL 5 

--·-1 
FOR TH IC K PANELS 
I USE STU DS 

-+-- - - - - - - --#------H-. - I \ 
'-- _{z D I A . D R I L L  

( 2· HOLES) 
. 1 �0 -32 TERM SC RlWS It STUDS 
-41 - zo MOUNTING SCR E W S  

&:. STUDS 

I 

63 -D- 301 

Fig. 21-0utline And Drilling Plan For The Type CO Relay In The Projection Type Standard Case. See The Internal 
Schematics For The Terminals Supplied. For Reference Only. 
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I .  L. 4 1 -280.7 A 

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S 
TYPE CO ADJ USTABLE INVERSE 

TIME OVERCURRENT RELAY 

CAUTION 

Before putt ing protect ive relays into ser­
vic e ,  remove a l l  b locking which may have been 
inserted for the purpose of securing the part s 
during shipment . Make sure that all moving 
part s operate freely.  Inspect the contacts  t o  
s e e  that they are c lean and c an cl ose proper­
ly. Operate the relay to check the settings 
and electrical c onnections . 

APPLICATION 

The se induction-overcurrent relays are used 
to  disconnect c apparatus when the 

current in them 
a station battery 

OVERCURRENT ELEMENT 

Electromagnet 

The electromagnet is shown in the schematic 
diagram of Fig . 1 .  The main t apped coil pro ­
duc es a flux which spl its  and returns through 
the outer l egs . A shading c oil  causes the 
flux through the l eft hand leg to l ag the main 
pole flux . The out of phase fluxes thus pro ­
duc ed cause a contact c losing torque . The tap 
value adjuster is  a single turn shading coil  
mounted on the right hand l eg .  It  is  short 
c ircuited through an adjustable l ength of wire 
and tends to part ially neutral ize the effect 
of the shading coil . The function of the tap 
value adjuster is ful ly described under Ad­
justments .  Adjustable  magnetic plugs in the 

abl e ,  the c ircuit magnetic circuit are held in posit ion by means 

mal ly used to trip the ci uit breaker . Where of elastic cl inch nuts l ocated on the rear of 

no suitab l e  st':tr'lln batt y is  av£.il  , ;:, the electromagnet . 

c ircuit opening
. �YJ;��·��·�� in 6-otrJun • ion � t'.-1)i s�::�haft

,
and Beari,Pgs 

a-c series trip c on s  car1"·)5����·
., 

trip the ':;,.,.,.,..) , · 1r· 7 
breaker . 

· 
spiral ,sh�ed �1sc  is �astened to a . " r '¥  L 

CONSTRUCTION AND OPERATION 

1 shaft supp qrted(o�he l ower end by a 
pin and : , type b,earing and on the up ­
per end by a pin a� earing . The upper 

Circuit -Closing Relay ��� 
\ _I 

.!/ / - . 2. �' [' .:, JliJ!1 �er disc shaft bear · ·�,;:emovable , 
afid"'the c orresponding upper and lowe'rc··,pearing 

The circuit -closing type CO relays consist 
of an overcurrent element , an op eration indi ­
cator , a contactor switch , and an instantane­
ous trip attachment when required . 

pins are removabl e  and adjustable . The bot tom 
bearing pin is securely locked in position by 

Circuit-Opening Rel ay 
;., ., ff <. { . ' 

means of a set 
top bearing pin 

. tl 1 �thr:t:
. 

ime di al in 
'If' �.:/,-'J .... /'-L . I! 'C r.· 

v Damping Magnet 

screw and nylon plug , and th e  
b y  a shoul der nut that holds 
position . 

The c ircuit-opening type CO  Relay consist s 
of an overcurrent el ement , a de -ion contactor 
switch,  a small transformer to energize the 
de -ion contactor switch , an operation indica­
tor and an instantaneous trip attachment when 
required .  

The damping magnet is an  Alnico  5 permanent 
magnet with an adjustable  keeper . The keeper 
is locked in position by means of a set screw 
and nylon plug in the c asting that secures the 
damping magnet to  the movement frame . 

SUPERSEDES I .  L. 4 1 -280.7 E FFECTIVE J U LY 1 953 
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TYPE CO RELAY 

SHADING 
COIL 

AD�USTABLE 

MAGNETIC PWGS 

FRONT VIEW 

MAIN 
COIL 

Fig. 1-Schematic Diagram of the Overcurrent Element 
Electromagnet. 

Tap Block A s s embly 

The tap block assembly consists  of e ight 
spring loaded t ap terminal s housed in a mould­
ed  tap block,  a tap plate secured t o  the front 
of the moulded block,  and a t ap screw . The 
t ap s crew engages the t ap terminal and pull s  
the terminal forward t o  c ause a direct metal 

to metal contact with the tap plate . When the 
t ap screw i s  removed, the terminal is pushed 
b ack by a spring so that it will no longer be 
in contact with the tap plate . The tap screw 
is equipped with an insulating nylon sl eeve . 

C ontac t s  

The moving c ontact i s  a small silver hemi s ­
phere fastened o n  the end of an arm . The 
other end of this arm is clamped to an insul ­
ated section of the disc shaft . The electric ­
al connection i s  made from the moving contact 
through the arm and spiral spring . One end of 
the spring is fastened to the arm, and the 
other to a slotted spring adjuster disc  which 
in turn fastens t o  the element frame . 

The stationary c ontact assembly consists of 
a s ilver contact attached to the free end of 
a l eaf spring . This spring is  fastened to 
a Micarta block mounted on the element 

frame . A small set screw permits  the adjust ­
ment of c ontact fol low .  When double trip is  
required, another leaf spring is  mounted on 

2 

COVER OPERATED 
SWITCH WHEN USED 

C.ONTACTOR 'iW\TC.H 

FOR TRIP CURRENTS 

l..ESS THAN Z:.ZS.O.MPS 
DISCON NEC.T t DEAD 
END THIS LEAD 

TAP VALUE ADJ\lSTE£ 

R.H. LE.<ir F.V. 

OPERF\TION INDICA. TOR 

TEST SWITCH 

LA� COIL 
L . l-l .  LEG F.V. 

SHORT C I R C U I T  

SWITCH 

�EO HANDLE 

TO R.ELAY 

, ><-t-t-- CU!i:RENT T!.�T J'AC.K 

Fig. 2-Internal Schematic of the Double Trip Circuit Clos­
ing Relay in the Type FT Case. The Single Trip 
Relay has Terminal 3 and Associated Circuits 
Omitted. 

the Micarta bl ock . Then the stationary con­
tact set screws permit adjustment s o  that b oth 
c ircuits will  be made simultaneously . 
Time Dial 

The time dial is a moulde d  adjustable c on ­
t a c t  stop with 1 1  equal scale divisions marked 
through a 270 degree arc . The t ime dial i s  
held i n  posit ion at the top o f  the disc shaft 
by means of a star cupped  spring washer and a 
shoul der nut . 

' 
An adjustable index pointer is  loc ated  on 

the movement frame top bearing mount . 

Contact or Switch ( Circuit Closing ) 

The d-e contactor switch in the relay i s  a 
small solenoid type switch .  A cylindri cal 
plunger with a silver disc mounted on its  
lower end moves in the core of the solenoid .  

As the plunger travels upward, the disc 
bridges three silver stati onary c ontacts . The 
coil is in series with the main contacts  of 
the relay and with the trip coil of the break­
er . When the relay contacts close ,  the coil  
becomes energized and closes the switch c on­
tact s . This  shunts the main relay contac t s ,  
thereby relieving them o f  the duty o f  c arrying 
tripping current . These c ontact s  remain 
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TYPE CO RELAY _______________________________________________ I ._L_. 4_1_-2_ao __ .7A 

COVER OPERAT E D  SWITCH WHEN IJSEP 

CONTACTOR S W I T C H  

OPE F:AT\ON INDICATOR. 

R.H. LEG F.V. 

TEST SWITCH 

LAG COIL 

L.H. LEG F.V. 

SHORT CIRCI.!IT SWITCH 
RED HANDLE. 

TO RELAY 

_IJ'--.l,_,l-t-CURRENT TEST J"ACK 
TO BASE. TERMS. 

----•CHASSIS OPER.&.TE.D 

SHORTING: SWITCH 

Fig. 3-lnternal Schematic of the Single Trip Circuit Clos­
ing Relay with Instantaneous Trip Attachment in 
the Type FT Case. 

closed unt il  the trip c ircuit i s  opened by the 

auxiliary switch on the breaker . 

De -ion Contactor Switch ( Circuit Opening ) 

Thi s switch i s  a smal l a-c solenoid switch 

whose coil is  energized from a small tran s ­

former connected i n  the main current c ircuit . 

Its  construction i s  s imilar t o  the d-e typ e  

switch except  that the plunger operates  a 

spring leaf arm with a silver contact surface 

on one end and rigidly fixed to the frame at 

the other end . 

The overcurrent el ement contacts  are in the 

c o n t ac t or swi t c h  c o i l  c i r c u i t  and when they 

c l o s e , the s o l en o i d  p lunger mov e s  upward t o  

open the de -ion contac ts  whi ch normally short 

c ircuit the trip c oil . These contact s  are 

able  to trans fer the heavy current due to a 

short c ircuit and permit this current to ener­

gize the breaker trip coi l . 

Operation Indicator 

The operation indicator i s  a small solenoid 

coil c onnected in the trip c ircuit . When the 

coil is energi zed a spring-re strained armature 

release s  the white target which  fal l s  by grav­

ity to indicate  c omplet ion of the trip cir­

cuit . The indicator may be reset  from outside 

of the case . 

AUXILIARY CURRENT 
TRANSFORMER 

SECONDARY 

�--��-+-OPERATION INDICATOR 

��+�t--� DE-ION 
CONTACTOR SWITCH 

TAP VALUE:�---+---.. 1���1---+� LAG COIL 
ADJUSTER 

(RIGHT HAND LEG 
FRONT VIEW ) 

(LEFT HAND LEG 
FRONT VIEW ) 

SHORT CIRCUIT SWITCH 

-���'9.'--""'-'-""-�-/-��TO RELAY 
B _,_LJ---, CURRENT TEST JACK 

TO BASE TERMINALS 

'-��- CHASSIS OPERATED 
SHORTING SWITCH 

Fig. 4-Internal Schematic of the Circuit Opening Relay 
in the Type FT Case. 

Ins tantaneous Trip (When Supplied ) 

The instantaneous trip attachment i s  a small 

solenoid type el ement . A cyl indrical plunger 

rides up and down on a vert ical guide rod in 

the center of the solenoid coil . The gui de 

rod i s  fastened to the stationary core , which 

in turn screws into the element frame . A sil -

ver di sc is  fastened to the moving plunger 

through a helical spring . When the coil is 

energized,  the p lunger moves upward c arrying 

the s il ver disc which bridges three conical -

shaped stationary contacts . In this position , 

the heli cal spring i s  compressed and the 

plunger i s  free to  move while the contact re ­

mains s t a t i onary . Thus , a - c  vib rat ions of t h e  

p l ung e r  are p r even t e d  from c au s i ng contact 

bounc ing . A Mi carta disc screws on the bottom 

of the guide rod and i s  locked in position by 

a small nut . Its  posit ion determines the 

p i ck-up current of the element . 

CHARACTERISTICS 

The type CO adjustable inverse t ime circuit 

closing relay i s  available in the foll owing 

current range s :  

0 . 5 0 . 6  0 . 8  l . O  1 . 5 2 . 0  2 . 5 

2 2 . 5 3 3 - 5  4 5 6 

4- 5 6 7 8 10  1 2  
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TYPE CO RELAY ______________________ , 

CONTACTOR SWITCH 

FOR TRIP CURRENTS 
LESS THAN 2.25 
AMPS.DISCONNECT 
&DEAD END THIS 
LEAD 

TAP VAL U E  
ADJUSTER 
R.H.LEG F.V. 

c__ __ _,® 

REAR V I E W  

OPERATION 
INDICATOR 

LAG COIL 
L . H. L E G  F. V. 

Fiq. �Internal Schematic of the Double Trip Circuit Clos­
inq Relay in the Standard Case. The Single Trip 
Relay has Terminal 3 and Associated Circuits 
Omitted. 

The typ e  CO adjustabl e inverse t ime c ircuit-

opening relay i s  recommended only in the 4 to  

1 2  ampere range . 

able  because the 

A lower range is not desir­

burden of a l ow-range trip 

c oil  is too heavy on the current transformer . 

One trip coil i s  required for each relay . 

The t ap value iP  the minimum current requir­

ed to just c l ose the relay contac t s . The mov ­

ing c ontact s  will l eave the t ime dial stop ,  

regardle s s  o f  the t ime dial setting , and move 

t o  t ouch the s tationary c ontacts at tap value 

current . 

These  rel ays may 

ble c ircuit c l os ing 

have either single  or dou­

c ontac t s  for t ripping 

either one or two breaker s ,  or may have c ir­

cuit-op ening c ontact s  for tripping the break ­

ers by current from the current transformers .  

The time vs current characteri stic s for the 

style c al ibrat ion of inverse or very inverse 

are shown in Fig .  1 0  and Fig . 11  respectively . 

The t erm "style calibration " i s  used as there 

is no difference between the inverse and very 

inverse relays except in their c al ibration . 

Rel ays c arrying a style number which indicates 

the inverse calibration may be  changed to  the 

very inverse calibration or vice versa through 

two simple  adjustments .  This  i s  outlined in 

detail under Adjustments .  

In addition t o  the one relay c overing the 

inverse or the very inverse curves ,  the relay 

may be  re -calibrated for a characteristic 

other than e ither of these . An example of the 

4 

CONTACTOR SWITG 

OPERATION INDICAT 

TAP VALUE ADJUSTER 
R . H .  LEG F.V. 

REAR V I E W 

LAG COIL 
LH.LEG F.V. 

Fig. 6-Intemal Schematic of the Single Trip Circuit Clos­
ing Relay with Instantaneous Trip Attachment in 
the Standard Case. 

spread of adjustment s to  provide different 

curve shapes is  shown by Fig . 8 wherein all 

curves are passed through 27 seconds at 2 

times minimum trip current . The curves may be  

pas sed through a c ommon point other than 27 

seconds by adjustment of the damping magnet 

keeper screw . The range of adjustab il ity :in­

dicated at 20 t imes minimum trip current is 

obtained by means of the magnetic plugs . �rhe 

upper l imit curve i s  obtained with the right 

hand plug "all in" and the left hand plug "al l 

out " ( approximately 20 turns of the screw ) . 

The l ower l imit is obtained with the left hand 

plug " al l  in " and the right hand plug "ai l ­

out " .  Various adjustments of the plugs parti­

ally withdrawn from the magnetic  c ircuit may 

be used as desired to obtain a curve within 

the band shown , including the standard or 

"pattern " curve to which the relay is c al ibra­

ted at the factory . Thus , one or the other 

of the plugs wil l  be partially withdrawn in 

the factory cal ibration to one or the other of 

the inverse or very inverse standard curves . 

Similarly , the factory set posit ion of the 

damping magnet keeper screw will  depend upon 

the " style c al ibration" . 

The burdens and thermal ratings are l isted 

unl'ler Energy Requirements . The instantaneous 

trip attachment has a 1 to 4 ratio . Typie:al 

ranges are 10-40 or 20-80 , but other ranges 

are also availab l e .  

The De -ion contactor switch o n  the circuit 

opening relays has a minimum pick -up of 4 am­

peres a-c . 

"""""·· 
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TYPE CO RELAY--------------------------------------------���-L�.4�1�-2�ao�.7A 

Trip Circuit 

The main 8ontacts  wil l  safely close 30 am­
peres at 250 V .  d-e , and the switch contact s  
will safely carry this current long enough to  
trip a breaker . 

The relay without the instantaneous trip 
attachment is shipped with the operation in ­
dicator and the contactor switch c onnected in 
parallel . Thi s circuit is suitable for al l 
trip currents above 2 . 25 amperes d . c .  If the 
trip current is less  than 2 . 25 amp eres , there 
is no need for the contactor switch and it 
shoul d be disc onnected . To disconnect the 
coil  remove the short lead to the coil on the 
front stationary contac t of the contactor 
switch . Thi s l ead shoul d be fastened ( dead­
ended )  under the smal l fili ster head screw 
loc ated in the Micarta base of the contactor 
switch . 

The relay with the instantaneous trip at­
tachment has a two amp ere contactor switch in 
series with a one or 0 . 2  ampere operation in­
dicat or in each trip path . 

Relay with Quick Opening Contacts 

When the relays are used with c ircuit break ­
ers that are instantaneously rec losed, it i s  
nec essary t o  arrange the rel ay contact s t o  b e  
quick opening . This is  done b y  screwing in 
the small set screw on the st at ionary contac t 
assembly unt i l  the c ontact rivet rests  sol i dly 
on the contact back stop . When this i s  done , 
the position of the index pointer should be  
shifted s o  that the moving and stationary con­
tacts barely touch when the time dial is  set  
on zero . 

CONTACT CIRCUIT CONSTANTS 

Universal Trip C ircuit 

Re sistanc e of 0 . 2  ampere Target . . . . . . .  2 . 8  ohms 
Resistance of 2 . 0 ampere Con-
tactor Switch . . . . . . . . . . . . . . . . . . . . . . . .  0 . 25ohms 
Res istanc e of Target and Switch 
in Parallel  . . . . . . . . . . . . . . . . . . . . . . . . . 0.  23ohms 

Trip C ircuit with Instantaneous Trip 

Resistance of 1 . 0 ampere Target . . . . . .  O . l 6ohms 
Resistance of 0 . 2  ampere Target . . . . . .  2 . 8  ohms 
Resistance  of 2 .  0 ampere Con-
tactor Switch 0 . 25ohms 

RELAYS IN TYPE FT CASE 

The type FT cases are dust -proof enc l osures 
combining relay elements and kni fe-blade test 
switches in the same case . Thi s combination 
provides a c ompact flexib le assembly easy to 
maint ain , inspect ,  test and adjust . There are 
three main units  of the type FT cas e :  the 
case ,  c over ,  and chassis . The case  is  an  all 
wel ded steel housing c ont aining the hinge hal f 
of the knife-bl ade test switches and the ter­
minal s for external c onnect ions . The c over is 
a drawn steel frame with a cl ear window which 
fits over the front of the case with the 
switches clo sed .  The chassis is a frame that 
support s the relay el ements and the contac t 
jaw hal f of the test switches . Thi s sl ides in 
and out of the case . The elec trical connec ­
tions between the base and chas si s are com­
pleted through the c l osed-kni fe b lade s .  

Removing Chassis  

To remove the chassi s ,  first remove the c ov­
er by unscrewing the captive nuts at the c or­
ners . This  exposes the relay el ement and all 
the test switches for inspection and test ing . 
The next step i s  to open the test switches . 
Always open the el ongated red handl e switches 
first before opening any of the b l ack handl e 
or the cam act ion latches . This  opens the 
trip c ircuit to prevent accidental trip out . 
Then open all the remaining switches .  The 
order of opening the remaining switches is not 
important . In opening the test switches they 
shoul d be moved all the way back against the 
stops . With all the switches ful ly opened ,  
grasp the two cam act ion latch arms and pull 
outward . Thi s releases the chassis  from the 
c as e .  Using the latch arms as handles , pul l  
the chas sis  out of the case . The chas sis  c an 
b e  set on a test bench in a normal upright po-
sition for test  as wel l  as on its  back 
sides for easy inspection and maintenance . 

or 

After removing 
chas sis  may be  
blade port ion of 
and the cover put 

the chassis  a duplicate 
inserted in the case or the 

the switche s can be closed 
in place without the chas ·-

sis . The chas sis  operated shorting switch 
l ocated behind the current test switch pre­
vents open circuiting the current transformers 
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TYPE CO RELAY __________________ �-------------------------

when the current type test switches 

closed .  

are 

When the chas sis  is t o  be put back in the 

case,  the above proc edure i s  to  be followed 

in the reversed order . The elongated red han­

dle switch shoul d not be closed until after 

the chassis  has been latched in place and all 

of  the black handle switches cl osed . 

Electrical C ircuits 

Each terminal in the b ase connects thru a 

test switch to the relay elements in the cha s ­

sis  a s  shown on the internal schematic dia­

grams . The relay terminal i s  identified by 

numbers marked on both the ins ide and outs ide 

of the base . The test switch positions are 

identified by letters marked on the t op and 

bottom surface of the moul ded blocks . These  

letters c an be seen when the chas sis  is  remov­

ed from the case . 

The potential and control circuits  thru the 

relay are disconnected from the external cir­

cuit by opening the associated test  switches .  

Opening the current test switch short -c ircuits 

the current transformer secondary and dis ­

c onnects one side of the relay coil but leave s 

the other s ide of the coil  c onnected to the 

external c ircuits thru the current test jack­

j aws . Thi s  c ircuit can be  isolated by insert ­

ing the current test  plug (without external 

c onnections ) ,  by inserting the ten circuit 

test  plug , or by inserting a p iece of  insulat­

ing material approximately l/32 " thick into 

the current test jack jaws . Both switches of 

the current test  switch pair must be  open when 

using the current test plug or insul ating 

material in this manner to short -circuit the 

current transformer sec ondary . 

A c over operated switch c an be  suppl ied with 

its  c ontacts wired in series with the trip 

c ircuit . Thi s switch opens the trip c ircuit 

when the c over is  removed . This switch c an be  

added t o  the existing type FT  c ases  at  any 

time . 

TESTING 

or out of the case  as follows : 

Testing In Servic e 

The ammeter test plug c an be inserted in the 

current test jaws after opening the kni fe ­

bl ade switch t o  check the current thru the 

rel ay . Thi s plug consists  of two c onducting 

strips  separated by an insulating strip . The 

ammeter is connected to these strips by term­

inal screws and the leads are carried out thru 

holes in the back of the insul ated handle . 

Vol tages between the potential c ircuits  can 

be measured conveniently by c l amping #2 c l ip 

l eads on the projecting c lip lead lug on the 

c ontact jaw .  

Testing In Case 

With all blades in the full open position ,  

the ten c ircuit test plug can b e  inserted in 

the contact jaws . This c onnects the relay 

element s to a set of binding post s and c om­

pletely i solates the rel ay c ircuits  from the 

external c onnections by means of  an insulating 

barrier on the plug . The external test cir­

cuits  are c onnected to  these  binding post s . 

The plug i s  inserted in the bottom test jaws 

with the binding post s up and in the t op test 

switch jaws with the binding posts down . 

The external test c ircuit s  may be  made to  

the relay element s by #2 test c l ip l eads in­

stead of the test plug . When connec ting an 
external test c ircuit to  the current elements 

using c l ip leads , c are shoul d be taken to see 

that the current test jack jaws are open so  

that the relay is  c ompletely isolated from the 

external c ircuits . Suggested means for isol­

ating this c ircuit are outl ined above under 

"Electrical C ircuit s " . 

Testing Out of Case 

With the chas sis  removed from the base , re­

lay el ements may be tested by using the ten 

circuit test plug or by #2 test c l ip leads as 

described above . The factory c al ibration is 

made with the chassis  in the case and removing 

the chassis  from the case will change the c al -

ibration values by a small percentage . I t  i s  
The relays c an be tested i n  servi c e ,  i n  the recommended that the relay be checked in posi­

c ase  but with the external c ircuits isolated , tion as a final check on the calibrat ion . 

6 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE CO RELAY _______________________________________________ J. _L_4_1 -_2a_o . __ 7 A  

AUXILIARY CURRENT 
TRANSFORMER 

SECONDARY 

TAP VALUE--f--, 
ADJUSTER 

( RIGHT HAND LEG 
FRONT VIEW ) 

�-----\-OPERATION INDICATOR 

�----j-CO�NT��i8� SWITCH 

J.------j-- LAG COIL 
(LEFT HAND LEG 

FRONT VIEW ) 

REAR VIEW 

Fig. 7-lnternal Schematic of the Circuit Opening Relay 
in the Standard Case. 

INSTALLATION 

The rel ays should be mounted on swit chboard 
panel s or their equivalent in a location free 
from dirt , moisture , exc es sive vibrat ion and 
heat . Mount the relay vertically by means of 
the two mounting studs for the standard cases 
and the type FT projection case or by means 
of the four mounting holes  on the flange for 
the semi -flush type FT case . Either of the 
studs or the mount ing sc rews may be uti lized 
for grounding the rel ay .  The elec trical c on­
nections may be  made direct to  the  terminal s 
by means of screws for steel panel mounting or 
to terminal studs furni shed with the relay 
for ebony- asbestos or slate panel mounting . 
The terminal studs may be easily removed or 
inserted by locking two nuts on the studs and 
then turning the proper nut with a wrench . 

SEmNGS 

There are two settings - namely the current 
value at which the relay c l oses its c ontact s 
and the time required to close  them . When the 
relay is to  be used to  protect equipment 
against overl oad, the s�t tings m�st be deter­
mined by the nature of the load, the magnitude 
of the peaks and the frequency of their occur­
enc e .  

For sectional izing transmi s sion systems the 
current and time sett ing mu st be  determined by 
calculation , due consi deration being given to 
the time required for circuit breakers to open 
so that proper selective action can be obtain­
ed throughout the system . 

Current Setting 

The connector screw on the terminal plate  
above the t ime dial makes connections to  vari ­
ous turns on the operat ing coil . By plac ing 
thi s screw in the various holes , the relay 
will just close c ontact s at the corresponding 
current 4 . 0  - 5 . 0  - 6 . 0  - 7 . 0  - 8 - 10  - 12  
amperes , or  as marked on  the terminal p l ate . 

CAUTION 

Be sure that the connector screw is  turned 
up tight so as to  make a good c ontac t ,  for the 
operating current pas ses  through it . Since 
the overl oad element is connected directly in 
the current transformer c ircuits , the l atter 
should be short -circuited before changing the 
c :mnector s crew . Thi s can be done convenient ­
ly by ins erting the extra connector s crew in 
the new tap and removing the old s crew from 
its  original setting . 

Time Dial Setting 

The time dial l imits  the motion of the disc 
and thus varies the time of operat ion . The 
latter decreas es with l ower time dial s ettings 
as shown in the typ ical time curves .  

ADJUSTMENTS AND MAINTENANCE 

All  relays shoul d be  inspected periodically 
and the time of operat ion shoul d be checked 
at l east once every six months or at such 
other time interval s as may be dictated by ex­
perience to be suitable to  the parti cular ap ­
p lication . Phantom loads shoul d not be used 
in testing induction-type relays because of 
the resulting distorted current wave form 
which produc es an error in timing . 

All c ontacts  shoul d be  periodi cal l y  c leaned 
with a fine fil e .  S#l002llO file is recom­
mended for this purpose . The use of abrasive 
mat erial for cleaning contacts  is not rec om­
mended,  because of the danger of embedding 
small  particles in the face of the soft silver 
and thus impairing the c ontact . 

The proper adjustments to insure c orrect 
operat ion of thi s relay have been made at the 
fac t ory and shoul d not require readjus tment 
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Fig. 8-Example of the Range of Adiustability of the Time Curves by Means of the Adjustable Magnetic Plugs. 
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Fig. 9-Time VS Time Dial Setting for Inverse and Very Inverse Calibration at 2 Times Minimum Trip. 
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Fiq. 10--Typical 60 Cycle Time Curves for the Inverse Calibration. 
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Fig. 11-Typical 60 Cycle Time Curves for the Very Inverse Calibration. 
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} �TIMER STOPS WHEN� TO TIMER AUX. RELAY CONTACT 
,---------------

STOP OPENS 

}TO TIMER(TIMER STARTS WH£N' 
START SWITCH •s• CLOSES j 

Fig. 12-Diagram of Test Connections for the Circuit Clos­
ing Type CO Relay. 

after recelpt by the customer . If the adjust ­
ments have been changed,  the relay taken apart 
for repairs , or if it is desired to change the 
operating charac teristic , such as from inverse 
to  very inverse , the instructions below shoul d 
be  foll owed . 

For relays that are used with c ircuit break ­
ers that are not instantaneously rec l osed ,  ad­
just the stationary contac t by means of its  
adjusting s crew such that the contact spring 
is just free of the front spring stop . By 
means of the time dial , move the moving c on­
tacts  until  they deflect  the  stationary con ­
t ac t s  approximately 1/64 inch . S e t  the index 
pointer such that it points to the 11 0 11 mark on 
the t ime dial . Adjust the stationary contact 
by means of its adjusting screw until  the mov­
ing and stationary c ontacts just touch . This 
adjustment i s  to set "O"  on the time dial and 
provide foll ow for the c ontac t s . 

For relays that are used with c ircuit break ­
e r s  that are instantaneously rec l os e d ,  adjust 
the stationary contact for quick opening . 
Thi s  is  done by screwing in the contact ad­
just ing screw until  the stationary contact 
res t s  sol idly against the contact b ack st op . 
By means of the t ime dial , move the moving 
c ontacts  unt il  they just touch the stationary 
c ontact . Set the index pointer such that it 
point s t o  the 110 11 mark on the t ime dial . 

The adjustment of the spring tension and the 

12 

SW1TOt 
.•. 

L--------------------4--� 
c:: 120 VOLTS 10 CYC. 

Fig. 13-Diagram of Test Connections for the Circuit Open­
ing Type CO Relay. 

tap value adjuster are most conveniently made 
with the damping magnet removed .  The reason 
for this i s  both adjustments require the bal ­
ance  of two torques which can best be rec og­
nized with no damping magnet to  retard the 
moti on of the disc . 

With the time dial still  set on "O" , wind up 
the spiral spring by means of the spring ad­
juster unt i l  approximately 6-3/4 c onvoluti ons 
show . This i s  an initial rough ad.)ustment . 
From this preliminary setting , and using mini­
mum tap setting , adjust the spring tension so  
that the electrical torque balanc es the spring 
torque at a fixed value of current at #1 0-1/2 
and #1/2 time dial settings . The best way to  
do  this i s  to  first measure the actual current 
required to balance the spring torque at the 
#l/2 and #1 0-l/2 time dial settings . If  less  
current is  required to  balance the 
t orque at the #10-l/2 position than 

spring 
at the 

#1/2 position , it i s  an indicati on that the 
spring needs to  be wound up more , and vice­
vers a .  Al l spring convolutions must be free . 
Thi s  setting of the spring wil l  not neces sari ­
ly be at tap value of current . By winding up 
or unwinding the spring as required,  the cur­
rent required to  move the di sc at the extreme 
l imit s  of its  travel ( and c onsequently through 
the entire range of t�ave l )  may be made c on­
stant within very c lose tol erances .  

After having balanced  the spring torque and 
the el ectrical torque as above to match at a 
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CIRCUIT 
IIREAICER 

;r....-�����--112-l/:=JV�� TOPTERIIIINAL NO. FOil 
STD. CASE. 

BOTTOIII TERIIINo\L NO. a 
'f--....�����-���__J TEST SWITCHES FOil TYPE 

FT CASE. 

Fig. 14-Extema1 Connections of the Circuit Closing Type 
CO Relay for Overcurrent Protection on a Single 
Phase System. 

substantially c onstant value of current , then 

adjust this c onstant current value up or down 

as required to match the tap value current by 

means of the tap value adjuster l ocated on the 

right hand leg,  front view, of the electromag­

net . Moving the s lider toward the t op de­

creases minimum trip current and moving the 

slider toward the bottom increases  minimum 

trip current . The sl ider must be 

tight when checking thi s adjustment . 

clampe d  

Time Curve Calibration 

After checking the adjustments as 

above replace the permanent magnet 

it to cal ibrate the relay at 2 
value current . This adjustment 

outl ined 

and adjust 

time s  tap 

is made by 

means of the damping magnet keeper screw . 

Adjust the keeper screw position such that 

the relay will operate in the time as defined 

by the curve of Fig - 9 for inverse or very 

inverse depending upon the calibration de ­

sired .  For example,  i f  the inverse cal ibra­

tion is desired,  the damping magnet may be 

adjusted for 27 seconds from the #11 time 

dial setting . If the very inverse cal ibra­

t ion is desired, the adjustment may be made for 

18 . 3  seconds from the #11 t ime dial setting . 

Time values s omewhat greater than those shown 

for the inverse calibration and somewhat less  

that those shown for the very inverse cal i ­

bration may be obtained if particular prob ­

lems require them . 

The t ime of operation at 20 t imes tap value 

current is adjusted by means of the two a'd­

justable magnetic plug s . Adjust the plug po-

} 
1 ) 

....... , 
...... . 

PO 
.. 

s . 
.. 

=--... � �: 
fi' I 

� 
I� 

· ·�· , I !o 
IO�co " •  

... �l  Jf � VIlW -.. 

0 

01 
TOP lVIIfNAL MO. f'Cit iTQ. CAIE 
.aTTOM � NO .• T!IT ... TCHlS POit T1?E FT OAIL 

Fiq. 15-Extemal Connections of the Circuit Closinq Type 
CO Relay for Overcurrent Protection on a Two­
Phase System. 

sition such 

the time as 

that the relay will operate in 

defined by the current vs time 

curves of figure 10 or 11 for inverse or very 

inverse calibration depending upon the char­

acteristic de sired for which the 2 times  tap 

value adjustment of time was made . For ex­

ample,  if the inverse calibrat ion is  desired, 

the relay may be cal ibrated for 2 . 18 seconds 

from the #11 time dial position at 20 times  

minimum trip current by 

hand plug all the way in 

left hand plug for 2 . 18 
inverse calibration is 

left hand plug all the 

screwing the right 

and adjusting the 

seconds . If the very 

desired, screw the 

way in and adjust the 

right hand plug for 1 . 28 seconds from the #11 
t ime dial position at 20 times  minimum trip 

current . 

Curve shapes  that are different from the in­

verse or very inverse may be obtained by ad­

justab l e  magn e t i c  p lugs . An example o f  this 

adjustment has been referred to under "Char­

acteristics " ,  and wherein one range of possi­

b ilities is  shown by Fig . 8 .  

TRIP CIRCUIT 

For Relays with Universal Trip 

Thi s combination uses a 2 . 0  amp . contactor 

switch and a 0 . 2  amp . operation indicator con-

nected in parallel . Adjust the contactor 

switch and indicator as outlined below : 

Contactor Switch - Turn the relay up s ide 

down . Screw up the core screw unt il the con­

tact ring starts rotat ing . Now back off the 

c ore until the contact ring stop s  rotating . 
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H $�RIP 
COIL 

co 3 <>� 0 

I<> �� 
��u -� I 

co 12) ] fo 0 

rfo 0 

fo 

I 
2 
3 
POS. 
NEG. 

C O l  I )  
J 0 CO � I · · ·�� · � I �EAR VIEW _I 

TOP TERMINAL NO. FOR 
ST'D. CASE. 

o-r-- :o���M ��:���:LFO� 
TYPE " CASE. 

Fig. 16-Externa1 Connections of the Circuit Closing Type 
CO Relay for Phase and Ground Overcurrent Pro­
tection on a Three-Phase System. 

Back off the core screw one more turn and lock 
in plac e .  Adjust 
of  the switch 

the two nuts at the bottom 
so that there is  3/32 inch 

c l e arance b etwe�n the moving contact ring and 
the stat i onary contact s  in the open posi tion . 
The gui de rod may b e  used as a scal e  as it  has 
52 threads per inch , therefore , 5 turns of  the 
nut s  wil l  equal approximately 3/32 inch . 

Combination Test - Close the main rel ay c on­
tacts  and pass  2 . 25 amp s d . c .  through the trip 
c ircuit . The c ontactor switch must p ick-up . 
Adjus't the operation indicator by moving the 
flag hol der such that the indicator operates  
with the app l ication of the 2 . 25 amps . Pass  
30 amps d . c .  through the trip c ircuit . The 
indicator and c ontactor switch must not stick 
in the operated  position when the current is  
interrupte d .  

For Relays with Series  Trip 

This  c omb ination uses a 2 . 0  amp . contactor 
switch and e ither a 1 . 0 amp or a 0 . 2  amp oper­
ation indic at or connected in series . Adjust 
the c ontact or switch and operation indicator 
as out l ined below :  

Contactor Switch Adjust the same as above for 
Contactor Switc h .  

Operat ion Indicator Close  the main relay c on ­

tacts and pass 95% of rated  indicator current 

d . c .  through the trip c ircuit . Adjust the 

operation indicator by moving the flag hol der 

14 

I I I 1:'!.... NEG. 
+h�����!os. 

vl:....l<>llJa._��'l.\'[' �+--=-=----> 
-- co (3) � co I) I TOP TERMINAL NO. FOR 

� ·' 1 .<iO , IT'D. CAS£ . f � 1 ''l.,;.jc_s f ' 1  lOT TOll TEftiiiiW. NO. a 
'"9"""' TEIT SWITCHES fOR 

r..- Q r • if._ H TYPE fT CASE. 

�"" I "'h �"'�1 ij REAR VIEW 

Fig. 17-External Connections of the Circuit Closing Type 
CO Relay for Phase Overcurrent Protection on an 
Ungrounded Three-Phase System. 

such that the indi cator operates with the ap ­
pli cation of the 95% current . 

Combination Test Pass 30 times indicator rat ­
ing through the trip circuit . The c ontactor 
switch and indicator must operate with the 
app l ication of the current and the contactor 
swit ch and indicator must not stick in the 
operated position when the current is inter­
rupted . 

De -ion Contactor Swit ch 
( C ircuit - Opening Re lays ) 

Adjust the c ore stop on the top as high as 
possib l e  without al l owing the insul at ing bush -

I 
2 
• 

TRIP COILS 

I L� 00 (3} lf? co (2) CO ( I J  � • 
--;.;--, • . ' [, � ::if � �� r � �� 

10 
,
I
,..

CO OS ,...!f,l9 
12 � ' II 

REAR VIEW 

'� �< CO GNO. J � l · �Q rr+ ,U � 2 --'0' w� - ,  ( ���-- 9c2- 2i 9 * 12 '
I I  T O P  TERMINAL N O .  FOR ST'D CASE. 

REAR VIEW 
BOTTOM TERMINAL NO, AND TEST 

I 2 3 SWITCHES FOR TYPE FT CASE . 

* Fig. 18-External Connections of the Circuit Opening Type 
CO Relay for Phase Overcurrent Protection and of 
the Circuit Closing Type CO Relay for Ground Pro­
tection on a Three-Phase System. 
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ing at the bottom of tt,e plunger t o  touch the 

Micarta angl e .  The contact will be separated 

from the Micarta angle by l/32"  to l/16 " .  Ad­

just the contact gap spacing to  slightly less  

than l/16 of an inch . Bend down the contact 

springs so that a firm contact is  made but not 

so  strong that the minimum pick-up value can­

not be  obtained . The spring tension should be 

about 15 grams . 

Hold the rel ay contact s  cl osed and with an 

auxiliary relay coil c onnected across termin­

al s to  simulate the circuit breaker trip coil , 

note that the c ontactor switch p icks up on 

less  than 4 amperes . 

Operat ion Indicat or ( Circuit Opening Relays ) 

Adjus t the indicat or s imilar to that de ­

scribed for the c ircuit closing relay exc ept 

to  operate at 2 amperes a . c .  

Instantaneous Tri c Attachment 

The position of the Micarta disc at the 

b ottom of the element with reference to the 

c al ibrated guide indicates the minimum over­

current required to  operate the element . This  

Power 

disc should be lowered or raised to the proper 

position by loosening the l ocknut which locks 

the Micarta disc and rotating the Micarta 

disc . The nominal ratio of adjustment s is l 

t o  4 ,  for example  1 0  to 40 ampere s ,  and it  has 

an accuracy within the limits of  approximately 

10% .  

The drop -out value is  varied b y  raising or 

lowering the core screw at the top of the 

switch,  and after the final adjustment i s  

made , the core screw should 

in place with the lock nut . 

justed for about 2/3 of the 

be securely locked 

It should be  ad­

minimum p ickup . 

RENEWAL PARTS 

Repair work can be done most s ati s factorily 

at the fact ory . However ,  interchangeable 

part s can be furnished to the customers who 

are equipp ed for doing repair work . When 

ordering part s ,  always give the c omplete name ­

plate data . 

ENERGY REQUIREMENTS 

The 60 cycle burdens and thermal c apacities 

of the various circuits  of the relay are as 

follows : 

A t  A t  3 Times 

Amp ere 

Cont inuous 

Rating 

( Amperes ) 

One Second 

Rating* 

( Amperes ) 
Factor Tap Value Tap Value 

Volt Ampere s 6  
A t  1 0  Times 

Tap Value 

Current 

At 20 Times 

Tap Value 

Current Range Tap 

0 . 5  

0 . 6  

0 . 8  

0 . 5/2 . 5  l . O  

2/6 

4/12 

1 . 5 

2 . 0  

2 . 5  

2 

2 . 5  

3 

3 . 5  

4 

5 

6 

4 

5 

6 

7 

8 

1 0  

1 2  

2 

2 . 2  

2 . 5  

2 . 8  

3 . 4  

4 . 0  

4 . 4  

8 

8 . 8  

9 . 7  

1 0 . 4  

1 1 . 2  

1 2 . 5  

1 3 . 7  

16 

1 8 . 8  

1 9 . 3  

2 0 . 8  

22 . 5  

25 

28 

56 

56 

56 

56 

56 

56 

56 

230 

230 

230 

230 

230 

230 

230 

460 

460 

460 

460 

460 

460 

460 

Angle¢ Current Current 

72 2 . 38 21 

71 2 . 38 21 

69 2 . 40 21 . 1  

67 2 . 42 21 . 2  

62 2 . 51 22 

57 

53 

70 

66 

64 

62 

60 

58 

56 

68 

63 

60 

57 

54 

48 

45 

2 . 65 
2 . 74 

2 . 38 

2 . 4 0 

2 . 42 

2 . 48 

2 . 53 

2 . 64 

2 . 75 

2 . 38 

2 . 46 

2 . 54 

2 . 62 

2 . 73 

3 . 00 

3 . 46 

23 . 5  
24 . 8  

21 

21 . 1  

21 . 5  

22 

22 . 7  

24 

25 . 2  

2 1 . 3  

21 . 8  

22 . 6  

23 . 6  

24 . 8  

27 . 8  

31 . 4  

132 

134 

1 4 2  

150 

170 

200 
228 

136 

142 

149 

157 

164 

180 

1 98 

146 

158 

172 

1 90 

207 

248 

292 

350 

365 

400 

440 

530 

675 

Boo 

360 

395 

430 

470 

500 

580 

660 

420 

480 

550 

620 

700 

850 

1 020 

*Thermal c ap a c i t i e s  for short times other than one s e c on d  may be calculat e d  on the basis  of time being 
inversely proport i onal t o  the s quare of the current . 

� Degrees current l ag s  voltage at tap value current . 

6 Voltages taken with Rectox Type Voltmet e r .  
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TYPE CO RELAY ____________________________________________ __ 

PA.Nt.L LOCATION 
I='"OR PRO�ECTION 

. 190-32. TERM. SCRE:W 
USE .190 - 32. STUD FOR 

THICK. PA NE:L MTG. 

T Y P E:  MTG. � r'l 

I I

� 

I I I 1 
0 �� i i  c------ G ft; - �� .. �-' u J) s jk ------1 
PP\.NEL LOCATION FOR 

SE.MI FL U S H  TYPE. MTG. 21 WITH $CREW 
2 4 WITii STU 0 

ol CIA. HOLE OR ILL 

PE.R INTE:R NI'.L 
S C H E M ATIC FOR 

PROJEC T I ON MTG. 
ON THICK P.O..NE.LS.  

STUDS FOR PROJ. 

TYPE MT<;. ! OIA . 
HOLE.. (i!: RE.Q.). 

i\-18 MT<!j. STVO ( 2 REq.) 

CUT OUT FOR 

S E: M I - F L U S H  

PROJE: C T I O N  

-;lc D I A .  H O L E S  FOR 

SEM I F L U S H  TYPE. 
MTG. (4 HOLE.�). 

Fig. 1 9-0utline and Drilling Plan for the Type CO Relay in the SIO Projection or Semi-Flush Type FT Flexitest Case. See 
the Internal Schematics for the Terminals Supplied. For Reference Only. 

'-- fz D I A . D R I L L  

( 2· HOLES) 

7 �--------11..,-t, u S E  SC. R E: W 5 
FOR THIN PANELS r---·-

. ·-·-1 I USE STU DS 
FOR TH ICK PANELS 

. I 
-t--- . --- . --- --- . -tl---ti-

. 1 �0 -32 TERM SC R[WS It STU D S  
-41 - 20 MOUNTIN � SCR E W S  

8::. STUDS 

Fig. 20-0utline and Drilling Plan for the Type CO Relay in the Projection Type Standard Case. See the Internal 
Schematics for the Terminals Supplied. For Reference Only. 

W E S T I N G HOUS E E L E C T RIC COR P OR A T IO N  
M E T E R  D I V I S I O N  • N E W A R K, N . J .  
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I . L. 4 1 - 2 80.6 

INSTALLATION • OPERATION • MAINTENANCE 

IN S T RUC T I O N S  
TYPE C0-4 STEP-TIME OVERCURRENT RELAY 

CAUTION Before putting 

into service,  remove all 

have been inserted for the 

the parts during shipment . 

protective relays 

blocking which may 

purpose of securing 

Make sure that all 

moving parts operate freely . Inspect the con­

tacts t o  see that they are clean and close  

properly . Operate the relay to check the 

settings and electrical connections . 

APPLICATION 

The type C0-4 relay is  used in appl ic at i ons 

that require a step -type current vs t ime 

characteristic s . A typical application i s  as 

an overcurrent relay that is to coordinate 

with Westinghouse type DB c ircuit breaker or 

c ircuit breaker with s imilar tripping charac ­

t eri s t ic s . 

CONSTRUCTION AND OPERATION 

The type co-4 relay c onsists  of an induction 

dis c  long t ime overcurrent element , two in­

stantaneous trip attachments ,  a t imer, opera­

t ion indic ators and c ontactor switch . 

Overcurrent Element 

This element is an induct ion-dis c  type ele­

ment operating on overcurrent , The induc tion 

disc i s  a thin four-inch diameter , aluminum 

dis c  mounted on a vertical shaft . The shaft 

i s  supported on the lower end by a steel  ball 

bearing riding between concave sapphire jewel 

surface s ,  and on the upper end by a stainless  

steel p in . 

The moving c ontact i s  a small 

sphere fastened on the end of 

other end of this arm is  clamped 

iary shaft geared to the disc 

NEW INFORMATION 

silver hemi­

an arm . The 

t o  an auxil ­

shaft . The 

electrical c onnection i s  made from the moving 

c ontact through the arm and spiral spring . 

One· end of the spring is fastened t o  the arm, 

and the other to a slotted spring adjuster 

dis c  which in turn fastens to the element 

frame . 

The stationary c ontact as sembly c onsists  of 

a s ilver c ontact attached to the free end of a 

l eaf spring . Thi s · spring i s  fast ened to a 

Micarta bl ock and mounted on the element 

frame . A small set screw permits the adjust­

ment of c ontact follow.  

The moving disc is  rotated by an electro­

magnet in the rear and damped by a permanent 

magnet in the front . 

Instantaneous Trip 

The instantaneous trip attachments are small 

s olenoid type element s . A cyl indrical plunger 

rides  up and down 

the c enter of the 

on a vertical guide rod in 

s olenoid coil . The guide 

rod i s  fastened t o  the stationary c ore , which 

in turn screws into the element frame . A 

s ilver disc i s  fastened to the moving p lunger 

through a helical spring . When the coil is  

energized, 

the s ilver 

the plunger moves upward carrying 

disc which bridges three conical-

shaped stationary c ontacts . In this posit ion, 

the helical spring is c ompres sed and the 

plunger is free to move while the c ontact 

remains stationary . Thus , a-c . vibrations of 

the p lunger are prevented from causing contact 

bouncing . A Micarta disc screws on the bottom 

of the guide rod and is locked in position by 

a small nut . Its position determines the 

p ick-up current of the element . 

The l eft hand instantaneous trip ( IT-1 ) 
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TYPE C0-4 RELAY ____________________________________ __ 

2 

1 40 
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TYP E CO RELAY 

L.ONG T IM E: STD. ENERGY 

6 0  C YC L ES 

TIM E: CURVES 

NOTE : HEAT lNG LIM ITS SHOWN F'OR 4.0 AMP. 

TAP ONLY. HE:ATNG LIMITS I N  AMPEB� 
ARE: THE: SAME rOB ALL TAPS. 

I I  II 
I I  I I  

HEAT I NG LIMIT 
Of" RELAY 

' 

I( 
' 

:::1 
-"'\. -� 

' 
, 

6 

5 

(/) � 
I­I­w (/) 
a: w > w ..J 
w 
� 
1-

4 
3 
2 
I Y2 

3 5 6 7 8 9 10 12 14 16 18 20 
MULTIPLES O F  M I N I M U M  CLOSING CURRENT 

Fig. !-Typical Time Curves for CO Long Time Element. 
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TYPE C0-4 RELAY ---------------------------------------�·-L-41_-2 ___ ao.6 

c ontact s  are c onnected in series with a t imer 

motor to all ow an adjustable definite time 

delay after IT-1 pick-up . The right-hand in­

stantaneous trip ( IT-2 )  contacts are c onnected 

in the t rip circuit to trip instantaneously.  

Synchronous Timer 

The t imer is a small synchronous motor which 

operates  from the current circuit through a 

saturating transformer, and drives a moving 

c ontact arm through a gear train . The c ontact 

on the moving arm is  a cylindrical silver 

sleeve, loosely fitted on the moving arm . In 

making contac t ,  this sl eeve strikes two 

vertical ly pro jecting stationary butt contacts 

to bridge the gap between them . The loose fit 

of the sleeve p ermits a positive alignment in 

bridging these contac t s ,  and ,  therefore , cor­

rect c ontact action i s  not greatly dependent 

on their adjustment . The stat ionary contacts 

are mounted on a Micarta insulating block 

which is adjustable around a semicircular 

calibrated guide . The maximum time setting of 

the timer is three seconds . 

The synchronous motor has a floating rotor 

which is in mesh with the gear train only when 

energized . The rotor fal l s  out instantly when 

the motor i s  deenergized, al lowing a spring to 

reset the moving arm . 

All tripping contacts are c onnected in par­

allel which all ows tripping by the CO  long 

time element , IT-1 plus t ime delay, or IT-2 

instantaneously , depending on the relative 

el ement settings and current magnitude . 

Operation Indicator 

The operation indi cator is a small s olenoid 

coil c onnected in the trip circuit . When the 

c oil is energized, a spring-restrained arma­

ture releases the white target which fal l s  by 

gravity to indicate completion of the trip 

c ircuit . The indicator is reset from outside 

of the case by a push rod in the cover or 

c over stud . 

C ontactor Switch 

The d-e contactor switch in the relay is  a 

small solenoid type switch . A cyl indrical 

p lunger with a silver disc mounted on its 

l ower end moves in the core of the solenoid .  

As the plunger travel s upward, the disc 

b ridges three silver stationary contacts . The 

coil is in series with the main c ontacts of 

the rela� . and with the trip c oil of the 

breaker . \,'!len the relay c ontacts close , the 

coil becomes energized and closes the switch 

c ontacts . This shunt s the main relay c on­

tact s , thereby relieving them of the duty of 

carrying tripping current . These c ontacts 

remain closed until the trip c ircuit i s  opened 

by the auxiliary switch on the breaker . 

CHARACTERISTICS 

The typical current ranges of the elements 

of the type co-4 relays are as fol lows : 

Long time overc�rrent el ement 4 t o  15 am-

p eres with tap s  at 4 -5-6-8-10-12 and 15 

amperes .  

IT-1 instantaneous element 10  t o  40 amperes .  

Current range of timer 10  to 1 00 amperes . 

IT-2 instantaneous element 20 to 80 amperes . 

The typ ical operating curves of the Long 

time element are shown by figure 1 .  

The typical band curves of the overall 

operating characteristic of the type co-4 
relay are shown by figure 2 .  

Trip C ircuit 

The main contact s  will  safely close 30 

amperes at 250 V. d . c . ,  and the switch c on­

tacts will safely carry this current l ong 

enough to trip a breaker . 

The trip c ircuit c onsists of a 2 ampere c on­

tactor switch c onnected in series with the 

tripping contact and two one ampere operati on 

indicators . One operation indicator indicates 

tripping that takes place through the Long 

t ime CO element or IT-1 , plus t ime delay and 

the other indicator indicates tripping by 

means of the IT-2 c ontacts . 
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TYPE C0-4 RELAY __________________ _ 

Resistance of the 

0 . 16 ohms and of the 

ohms . 

operation indicator is  

contact s  switch i s  0 . 25 

SEniNGS 

The settings to be made to obtain an opera­

t ing characteristic s imilar to that indicated 

by the example curve of figure 2 are : tap and 

t ime lever posit ion of the CO long t ime ele­

ment for the l ow current, IT-1 p ick up and 

t imer contact position for intermediate 

currents and IT-2 p ick up for high current s .  

ADJUSTMENTS AND MAINTENANCE 

The proper adjustment s to  insure correct 

operation of this rel ay have b een made at the 

factory and should not be disturbed after re­

c e ipt by the customer . If the adjustments 

have b een changed, the relay taken apart for 

repairs , or if it is desired to check the 

adjustments at regular maintenance periods , 

the instruct ions below should be fol lowe d .  

All contact s  should b e  periodically c leaned 

with a fine file . S#l002110 file i s  recom­

mended for this purpose . The use of abrasive 

material for cleaning contacts is not recom­

mended,  because of the danger of embedding 

small particles in the face of the soft s ilver 

and thus imp airing the contact . 

Overcurrent Element (Long Time ) 

Shift the position of the contact stop on 

the t ime lever and adjust the c ontacts  so that 

they barely touch when the t ime lever is set 

on zero . 

Adjust the tens ion of the spiral spring so 

that the relay will close its  contacts at its 

rated current , as shown by the position of the 

screw on the tap block . Shift the position of 

the damping magnets so that the time charac­

teristics  of the relay, as shown by test are 

as shown on the typical time curves .  In the 

factory the relay i s  tested from the No . 10 

lever position . The cal ibration i s  intended 

to be on the basi s  of the cool or normal 

operation condition inasmuch as overloads are 

of short duration . When checking a number of 

4 

points on the t ime curves , it will be neces­

sary to cool the relay coils  between points 

particularly after operating at high currents . 

An air hose may be used for this purpose . 

The position of the torque compensator on 

the overload element i s  adjustable , influenc­

ing the shape of the curve . Thi s is  a factory 

adjustment and the location of the torque 

c ompensator should not be changed in the 

fiel d .  

Instantaneous Trip Attachment ( IT-1 and IT-2 ) 

The p os ition of the Micarta disc at the 

bottom of the element with reference to the 

c al ibrated guide indicates  the minimum over­

current required to  operate the element . This 

disc should be l owered or raised to  the proper 

posit ion by loosening the locknut and rotating 

the Micarta disc . The nominal range of 

adjustments is  1 to 4 ,  for example 1 0  t o  40 

ampere s ,  and it has an accuracy within the 

l imit s  of approximately � 10% .  

The drop-out value i s  varied 

lowering the core screw at 

switch and after the final 

by raising or 

the top of  the 

adjustment is  

made , the core s crew should 

in place with the lock nut . 

justed for about 2/3 of the 

Synchronous Timer 

be securely locked 

It shoul d be ad­

minimum pick-up . 

When testing the synchronous timer , comp lete 

the transformer c ircuit by a jumper around the 

contacts of the IT-1 element . Test the motor 

at 10 amp eres ( or the current indicated by the 

minimum possible setting of the IT -1 element ) 

thru the current c ircuit that includes the 

auxiliary transformer primary . ThiS i s  the 

minimum current at whi ch the t imer will run in 

synchronism.  

Contactor Switch 

Adjust the stationary core of the switch for 

a clearance between the s tationary core and 

the moving core when the switch is picked-up . 

This  can be most conveniently done by discon­

necting the switch and turning it or the relay 
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TYPE C0-4 RELAY ____________________ t._L_41_-2_ao_.6 

LONG TIME CO ELEMENT--

T 
T 
A 

IME VALUES BELOW 1 . 5  
I M E S  MINIMUM T R I P  ARE 
PPROXIMATE VALUES ONLY 

K- UP ZONE IT-I ELEM ENT L::. D PIC 

4 T 0 I CURRENT RANGE 

ER ELEMENT 
/ 

D *  T I M  

0.2 
10 

5 TO 3 SECONDS 
TO I CURRENT RANGE-� 
K- U P  ZONE IT- 2  ELEMENT L::. P I C  

4 T  0 I CURRENT RANGE 

ITION OF IT· I AND IT-2 L::. = RELATIVE POS 
PICK-UP ZONES 
ON ACTUAL AM 
USED ON CO E 

WILL VARY DEPEN DING 
PERE RANGE AND TAP 
L E M ENT. 

D = OPERATION O F  IT-I STARTS TIMER. 

RENT FOR T I M ER * = MAX I M U M  C U R  
OPERATION SH 
TIMES MINIM U M  

OULD NOT EXCEED 1 0  
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NUMBER I 
TIME LE�R 

1: 
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200 

100 
80 

60 
50 
40 

30 

20 
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3 
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I 
. 8  
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3 

2 

I 
08 
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0 5  
0 4  

03 

02 

01 
0 0 0 0 0  0 0 
t\1 .., <It 10 U) Q) 0 

MULTIPLES OF MINIMUM TRIP FOR CO ELEMENT 

Fig. 2 -Typical Current Time Curve Bands for the Type C0-4 Relay. 
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TYPE C0-4 RELAY-------------'---------

up side-down . Screw up the core s crew until  

the moving c ore starts rotating . Now back off 

the c ore screw until the moving core stop s  

rotating . This indicates the points where the 

play in the moving c ontact assembly is taken 

up , and where the moving cor.e just separates  

from the stationary c ore screw . Back off the 

stationary core s crew one turn beyond this 

point and l ock in place . This  prevents the 

moving c ore from striking and sticking to the 

stationary c ore because of residual magnetism. 

Adjust the contact clearance for 3/32 inch by 

means of the two small •nuts on either side of 

the Micarta disc . The switch shoul d pick up 

at 2 amperes d . c . Tes t  for sticking after 30 

amperes d-e have been passed through the c oil . 

Op eration Indicator 

Adjust the indicator to operate at 1 . 0 

ampere d-e . as supplied gradually appl ied by 

l oosening the two screws on the under side of 

the assembly,  and moving the bracket forward 

or backward . Test for sticking after 10 t imes 

rated pick -up current has been applied . 

RENEWAL PARTS 

Repair work can be done most satisfactorily 

at the factory . However , interchangeable 

parts can be furnished to the customers who 

are equipped for doing repair work . When 

ordering part s ,  always give the complete name­

plate data . 

ENERGY REQUIREMENTS 

The burden of each of 

element s ( IT-1 and IT-2)  

cycles  i s  as foll ows : 

6 

the instantaneous 

at 5 amperes 60 

CONTACTOR-­
SWITCH 

OPERATION 
INDICATOR 

TIMER MOTOR 

� 
Tl� CONTACT 

CHASSIS OPERATED 
SHORTING SWI TCH 

Fig. 3 - Internal Schematic of the Type C0- 4  Relay in 
the Type FT Case. 

Ampere Range 
Vol tamperes P . F .  Angle 

Min . Setting (Lag ) 

1 0-40 0 . 1 3  26 ° 

20-80 0 . 03 26 ° 

The saturation data for the l ong time CO 

element at 60 cycles i s  as foll ows : 

Multiples of tap value current 1 3 1 0  20 

V . A .  Burden 17 100 490 1300 

The burden of the timer and auxiliary trans -

former at 5 amperes 60 cycles  is as fol l ows 

for IT-1 range of 10  to 40 . 

IT-1 contact open 

IT-1 c ontact c lose 

0 . 7  VA at 80° l ag .  

0 . 6  VA at 65 ° lag .  
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TYPE C0-4 RELAY _______________________________________ I_. L_4_1-2�a�o.6 

0 

P�EI. L.OCA'T\0\ol FOR 
SEMI•FWSH TYPE � 

��-18 MTG.5nJD(2 REQ) 

Fig. 4-0utline & Drilling for FT Case. (Reference Only) 

CUT OUT I'Oft SEMI 
FI.USH MOUNTING 
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INSTAL LATION • OPERATION • MAINTENANCE 

I N S T R U C T I O NS 
TYPE C0-4 STEP-TIME OVERCURRENT RELAY 

CAtnnON Before putting protective relays 

into service,  remove all blocking which may 

have been inserted for the purpose of securing 

the part s during shipment . Make sure that all 

moving parts operate freel y .  Inspect the c on­

tacts to see that they are cl ean and close 

properly . Operate the relay to check the 

settings and electri cal connections . 

APPLICATION 

The type C 0-4 relay i s  used in applicat i ons 

that require a step -type current vs t ime 

characteristic s .  A typical appl ication i s  as 

an overcurrent relay that i s  to c oordinate 

with Westinghouse type DB c ircuit breaker or 

circuit breaker with s imilar tripping charac­

teristic s . 

CONSTRUCTION AND OPERATION 
The type C0-4 relay consists of an induction 

disc l ong time overcurrent element , two in­

stantaneous trip attachments ,  a t imer, opera­

tion indicators and c ontactor swit ch . 

Overcurrent Element 

Thi s  element is an induct ion-disc type ele­

ment operating on overcurrent , The induction 

disc i s  a thin four-inch diameter, aluminum 

disc mounted on a vertical shaft . The shaft 

i s  supported on the l ower end by a steel ball 

bearing riding between concave sapphire jewel 

surface s ,  and on the upper end by a stainless 

steel p in . 

The moving contact is a small silver hemi ­

sphere fastened on the end of an arm . The 

other end of this arm is clamped t o  an auxil­

iary shaft geared to the disc  shaft . The 

NEW INFORMATION 

electrical c onnection is made from the moving 

c ontact through the arm and spiral spring . 

One· end of the spring i s  fastened t o  the arm, 

and the other to a slotted spring adjuster 

disc which in turn fastens to the element 

frame . 

The stationary c ontact as sembly c onsists of 

a silver c ontact attached to the free end of a 

l eaf spring . This spring i s  fastened to a 

Micarta block and mounted on the element 

frame . A small set screw permits the adjust ­

ment of c ontact follow . 

The moving disc i s  

magnet in the rear and 

magnet in the front . 

Instantaneous Trip 

rotated by an electro­

damped by a p ermanent 

The instantaneous trip attachments are small 

solenoid type elements . A cylindrical plunger 

rides up and down 

the c enter of the 

on a vertical guide rod in 

solenoid coil . The guide 

rod i s  fastened t o  the stationary c ore , which 

in turn screws into the element frame . A 

s ilver disc  i s  fastened to the moving plunger 

through a helical spring . When the coil is 

energized, the plunger moves upward carrying 

the silver disc  which bridges three conical­

shaped stationary contacts . In this posit ion, 

the helical spring is compressed and the 

plunger is free to move while the c ontact 

remains stationary . Thus , a-c . vibrations of 

the plunger are prevented from causing contact 

bouncing . A Micarta disc screws on the bottom 

of the guide rod and is l ocked in position by 

a small nut . Its position determines the 

pick-up current of the element . 

The left hand instantaneous trip ( IT-1 ) 
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TY PE CO RELAY 

L.ONG T l  ME: STD. ENERGY 

6 0  C YC L ES 

TIM E CURVES 

NOTE : HE ATING LIM ITS SHOWN rOR 4.0 AMP. 

TAP ONLY. HEATNG LIMITS I N  AMPERQ 
AR E: THE: SAME F"OR ALL TAPS. 

I I  

HEAT ING LIMIT 
OF R ELAY 

' 

(( 
1'-

:'-f 

� 8 

' 
7 

I Fi  

"' 

4 
3 
2 
I Y2 

3 5 6 7 8 9 10 12 14 18 18 20 

MULTIPLES OF M I N IMUM CLOSING CURRENT 

Curve 252222 

Fig. !-Typical Time Curves for CO Long Time Element. 
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TYPE C0-4 RELAY ----------------------------------------�-- L-41_-2_ao_.6 

contact s  are connected in series with a t imer 

motor to allow an adjustable definite time 

delay after IT-1 pick-up . The right-hand in­

stantaneous trip ( IT-2 ) contacts  are connected 

in the trip c ircuit to trip instantaneousl y .  

Synchronous Timer 

The timer is a small synchronous motor which 

operates  from the current circuit through a 

saturating transformer , and drives a moving 

contact arm through a gear train . The contact 

on the moving arm is  a cylindrical silver 

sleeve, loosely fitted on the moving arm. In 

making contact , this sleeve strikes two 

vertical ly projecting stationary butt contact s  

to bridge the gap between them . The loose fit 

of the sleeve permit s  a posit ive alignment in 

bridging these contact s ,  and, therefore , cor­

rect c ontact action is not greatly dependent 

on their adjustment . The stationary contacts 

are mounted on a Micarta insulating block 

which i s  adjustable around a semicircular 

calibrated guide . The maximum time setting of 

the t imer is three seconds . 

The synchronous motor has a floating rotor 

which is in mesh with the gear train only when 

energized . The rotor falls  out instantly when 

the motor i s  deenergized, al lowing a spring to 

reset the moving arm . 

All tripping contact s  are connected in par­

al lel which allows tripping by the CO long 

time element , IT-1 plus t ime delay, or IT-2 

instantaneously, depending on the relative 

element settings and current magnitude . 

Operation Indicator 

The operation indi cator is a small 

coil connected in the trip circuit . 

solenoid 

When the 

coil is energized, a spring-restrained arma­

ture releases the white target which fal l s  by 

gravity to indicate completion of the trip 

circuit . The indicator is re set from outside 

of the case by a push rod in the cover or 

cover stud . 

Contactor Switch 

The d-e contactor switch in the relay is  a 

small solenoid type switch . A cylindrical 

p lunger with a silver dis c  mounted on its 

lower end moves in the core of the solenoid . 

A s  the plunger travel s upward,  the disc 

bridges three silver stationary contacts . The 

coil is in series with the main contacts of 

the relay and with the trip coil of the 

breaker . When the relay contact s  close , the 

coil becomes energized and closes the switch 

c ontacts . This shunts the main relay con­

tact s ,  thereby relieving them of the duty of 

carrying tripping current . These contacts 

remain c losed until the trip circuit is opened 

by the auxiliary switch on the breaker . 

CHARACTERISTICS 

The typical current ranges of the elements 

of the type C0-4 relays are as fol lows : 

Long time overcurrent element 4 to 15 am-

p eres with tap s  at 4-5-6-8-10-12 and 15 

amperes .  

IT-1 instantaneous element 10  t o  40 ampere s .  

Current range of t imer 1 0  to 1 00 amp eres . 

IT-2 instantaneous element 20 to 80 amperes .  

The typ ical operating curves of the Long 

t ime element are shown by figure 1 .  

The typ ical band curves of the overall 

operating characteristic of the type co-4 

relay are shown by figure 2 .  

Trip C ircuit 

The main contact s  will safely close 30 
amperes at 250 V .  

tacts will safely 

d . c . ,  and the switch con­

carry thi s current long 

enough to trip a breaker . 

The trip c ircuit c ons i st s  of a 2 ampere c on­

tactor switch c onnected in series with the 

tripping contact and two one ampere operation 

indicators . One operation indicator indicates 

tripping that takes place through the Long 

t ime CO element or IT-1 , plus time delay and 

the other indicator indicates tripping by 

means of the IT-2 contacts . 
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TYPE C0-4 RELAY __________________ _ 

Resistance of the 

0 . 16 ohms and of the 

ohms . 

operation indicator is 

contact s  switch i s  0 . 25 

SETTINGS 

The settings to be made to obtain an opera­

t ing characteristic s imilar to that indicat ed 

by the exampl e  curve of figure 2 are : tap and 

t ime l ever position of the CO long time ele­

ment for the low current , IT-1 pick up and 

t imer contact position for intermediate 

currents and IT-2 pick up for high currents .  

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments t o  insure correct 

operation of this relay have been made at the 

factory and should not be disturbed after re­

c e ipt by the customer . If the adjustments 

have been changed, the relay taken apart for 

repairs , or if it is desired to check the 

adjustments at regular maintenance periods , 

the instructions below should be fol lowe d .  

* A l l  contacts should be cleaned periodically . 

A contact burnisher S#l82A836H01 w recommended 

for this purpose . The use of abrasive ma terial 

for cleaning c ontacts  is not recommended,  be­

cause of the danger of embedding small part i ­

cles  i n  the fac e  o f  the soft silver and thus 

impairing the contact . 

Overcurrent Element (Long Time ) 

Shift the position of the contact stop on 

the t ime l ever and adjust the contacts so that 

they barely touch when the t ime lever is s et 

on zero . 

Adjust the tension of the spiral spring so 

that the relay will close its contacts  at its 

rated current , as shown by the position of the 

screw on the tap block . Shift the position of 

the damping magnet s so that the time charac­

teristics of the relay ,  as shown by test are 

as shown on the typ ic al time curves .  In the 

factory the relay i s  tested from the No . 1 0  

l ever position . 

t o  be on the 

The cal ibration is intended 

basis of the cool or normal 

operation condition inasmuch as overloads are 

of short duration . When checking a numb er of 

4 

points on the time curves ,  it will be neces­

sary to cool the relay coils  between points 

particularly after operating at high currents .  

An air hose may be used for this purpose . 

The position of the torque compensator on 

the overload element i s  adjustab l e ,  influenc­

ing the shape of the curve . Thi s i s  a factory 

adjustment and the location of the torque 

compensator should not be changed in the 

fiel d .  

Instantaneous Trip Attachment ( IT-1 and IT-2 ) 

The pos ition of the Micarta disc  at the 

bottom of the element with reference to the 

cal ibrated guide indicates the minimum over­

current required to operate the element . This 

disc should be lowered or raised to the proper 

posit ion by loosening the locknut and rotating 

the Micarta disc . The nominal range of 

adjustments is 1 to 4 ,  for example 10 to  40 

ampere s ,  and it has an ac curacy within the 

l imits  of approximately ± 1 0% .  

The drop -out value i s  varied 

lowering the core screw at 

switch and after the final 

by raising or 

the top of  the 

adjustment i s  

made , the core screw should 

in place with the lock nut . 

justed for about 2/3 of the 

Synchronous Timer 

be securely locked 

It shoul d be ad­

minimum pick-up . 

When testing the synchronous t imer , complete 

the transformer circuit by a jumper around the 

contacts of the IT-1 element . Test the motor 

at 10 amperes ( or the current indicated by the 

minimum poss ible setting of the IT-1 el ement ) 

thru the current c ircuit that includes the 

auxiliary transformer primary . This is the 

minimum current at which the t imer will run in 

synchronism . 

Contactor Switch 

Adjust the stationary core of the switch for 

a clearance between the stationary core and 

the moving core when the switch is picked-up . 

This can be most conveniently done by discon­

necting the switch and turning it or the relay 
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TYPE C0-4 RELAY ________________________________________ L_L_41_-2_ao_.6 
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Fig. 2 -Typical Current Time Cwve Bands for the Type C0-4 Relay. 
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TYPE C0-4 RELAY __________________ _ 

up side-down . Screw up the c ore s crew until 

the moving c ore starts rotating . Now back off 

the c ore screw until the moving core stop s  

rotating . This indicates the points where the 

play in the moving c ontact assembly is taken 

up , and where the moving core just separates 

from the stationary c ore s crew . Back off the 

stationary c ore s crew one turn b eyond this 

point and l ock in place . Thi s  prevents the 

moving c ore from striking and sticking to the 

stationary c ore because of residual magnetism .  

Adjust the c ontact clearance for 3/32 inch by 

means of the two small •nuts on either side of 

the Micarta disc . The switch shoul d pick up 

at 2 amperes d . c .  Test for sticking after 30 

amperes d-e have been passed through the c oil . 

Op eration Indicator 

Adjust the indicator to operate at 1 . 0 

ampere d-e . as supplied gradually applied by 

loosening the two screws on the under side of 

the assembly, and moving the bracket forward 

or backward . Test for sticking after 10 t imes 

rated pick-up current has been applied.  

RENEWAL PARTS 

Repair work c an b e  done most satisfactorily 

at the factory . However, interchangeable 

part s can b e  furni shed t o  the customers who 

are equipped for doing repair work . When 

ordering part s ,  always give the complete name­

plate data . 

ENERGY REQUIREMENTS 

The burden of each of 

elements ( IT-1 and IT-2 )  

cycles  i s  a s  follows : 

6 

the instantaneous 

at 5 amperes 60 

OPERATION 
INDICATOR 

TIMER MOTOR 

� 

TEST SWITCH 

PPER POLE COILS 
ON CO 
TRANSFORMER 
WINDING ON C O  
LOWER POLE 

�TORQUE 
COMPENSATOR 

CURRENT TEST 
��-r-;-.JACK 

L..=:'---.....:::::.....:::=-.:::::....:=->i!<'-=-=-r-TO BASE TERMS 

CHASS I S  OPERATED 
SHORTING SWI TCH 

26-D-ll41 

Fig. 3 - Internal Schematic of the Type C0- 4  Relay in 
the Type FT Case. 

Ampere Range 
Voltamperes P . F .  Angle 

Min . Setting {Lag ) 

10-40 0 . 1 3  26 ° 

20-80 0 . 03 26 ° 

The saturation data for the long time CO 

element at 60 cycles i s  as follows : 

Mult iples or tap value current 1 3 1 0  20 

V .. A. Burden 17 1 00 490 1 300 

The burden of the timer and auxiliary trans-

former at 5 amperes 60 cycles  i s  as  follows 

for IT-1 range of 10  t o  40 . 

IT-1 c ontact open 0 . 7  VA at 80° lag .  

IT-1 c ontact c lose 0 . 6  VA at 65 ° lag . 
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0 

PNtEI. LOCA"T\OM FOR 
SEMI•FWS\1 "TYPE tmO. 

� •18 MT6. 5T\JO (2 REQ) 

Fig. 4-0utline & Drilling for FT Case. (Reference Only) 

CUT OUT I'OR SEMI 
F\.USH MOUNTING 

7R. 

16-B-2477 
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TYPE C0-1 0 OVERCURRENT RELAY 

CAUTION Before putt ing relays into service , 

remove all blocking which may have been in ­

serted for the purpose of securing the part s 

during shipment , make sure that all moving 

part s operate freely, inspect the contact s t o  

see that they are clean and c lose properly, 

and operate the relay t o  check the settings 

and e le ct rical connection s .  

APPLICATION 

The se induction -overcurrent re lays are used 

t o  disconnect circuit s or apparatus when the 

current in them exceeds a given value for a 

specific length of t ime " 

The type C0-10 relay current v s  t ime chara­

cteri st ic make it par-cicularly suitable for 

application s  that require the coordinat ion 

between fu se s and relays,  also as an over­

current re lay for distribution circuit s .  

CONSTRUCTION AND OPERATION 

The type C 0-10 re lay consists  of an over­

current element , and operat ion indicat o r ,  a 

contact or switch, and an in stantaneous t rip 

attachment where required " 

Overcurrent Element 

This element is an induction -dis c  type ele­

ment operating on overcurrent . The induction 

disc i s  a thin four inch diameter, aluminum 

disc mounted on a vert ical shaft " The shaft 

i s  supported on the lowe r end by a steel ball  

bearing riding between concave sapphire jewel 

surface s ,  and on the upper end by a stainle s s  

steel pin " 

The moving contact s is a small silver hemi-

sphere fastened on the end of an arm . The 

•SUPERSEDES I. l. 41 -280.5 B 
* Denotes change from superseded issue. 

other end of this arm is clamped to an in ­

sulated section of the disc shaft . 

The electrical connection is made from the 

moving contact through the arm and spiral 

sprin g "  One end o f  the spring i s  fastened to 

the arm, and the other to a slotted spring 

adjuster disc which in turn fasten s to the 

element frame . 

The stationary contact assembly consists of 

a silver contact attached t o  the free end of a 

leaf spring " This spring i s  fastened to a 

Micarta block and mounted on the e lement 

frame . A small set screw permit s the adjust ­

ment of contact follow .  

The moving disc i s  rotated by an e lectro­

magnet in the rear and damped by a permanent 

magnet in the front . 

C ontact or Switch 

The d-e contact or switch in the relay is  a 

small solenoid type swit ch. A cylindrical 

plunger with a si lver disc mounted on it s 

lower end moves in the core of the solenoid . 

As tpe plunger trave l s  upward, the disc 

bridge s three s ilver stationary contact s "  The 

coil i s  in serie s with the main contact s of 

the relay and with the trip coil of the 

breake r .  When the relay contact s close , the 

coil be come s energized and close s the switch 

contact s .  This shunt s the main re lay con­

tact s ,  thereby relieving them of the duty of 

carrying t ripping current . The se contact s 

remain closed until the t rip circuit is opened 

by the auxi liary switch on the breake r .  

Operati on Indicator 

The operat ion indicator is a small solenoid 
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TYPE C0-10 OVERCURRENT RELAY----------------

OPERRTION 
IND I CRTOR 

TRIP CIRCUIT 
INTERlOCK 

FOR DETIKJV/Bl.£ ��1 :--
RELI/YS 

" 

CONT-'/CTOR 
S WITCH 

OEiiD END THIS 

LEIID. 

TIMNSFORMER 
�c-----j----- COIL ON CO. 

M�-
RC-flR VIEW 

--- UPPER POLE 

COIL S ,  

77-D-721 

Fig. ! - Internal Schematic Of The Double Trip Circuit 
Closing Type C0-10 Relays In The Standard Case. 
The Single Trip Relays Have Terminal 3 And 
Associated Circuits Omitted. 

coil connected in the t rip circuit . When the 

coil i s  energized, a spring-re strained arma­

ture release s the white target which fal ls by 

gravity to indicate completion of the t rip 

circuit . The indicator is re set from out side 

of the case by a push rod in the cover or 

cover stud . 

Instantaneous Trip (When Supplied ) 

The instantaneous t rip attachment i s  a small 

solenoid switch whose coil is connected in the 

main current circuit . It function s  to ener ­

gize the breaker trip coil in stantaneou s ly and 

independent ly of power direction when the 

fault current is except ionally heavy . 

A cylindrical plunger ride s up and down on a 

vertical guide rod in the center of a solenoid 

core , which in turn s crews int o  the element 

frame . A silve r  disc is fastened to the mov­

ing plunger thru a he lical spring . When the 

coil is energized, the plunger move s upward 

carrying the s ilver disc which bridge s three 

conical -shaped stationary contact s .  In thi s  

position , the he lical spring is compre s sed and 

the p lunger i s  free t o  move while the contact s 

remain stationary . Thus a-c vibration s of the 

p lunger are prevented from causing contact 

bouncing .  A Micarta disc screws in the bot�om 

of the guide rod and i s  locked in place by a 

small nut . It s po sition determine s the pick­

up current of the element . 

2 

OPE�ATION INDICATOR 

2 cs �) cw 
CONTA.CTOR. 

(.�(1 co 

v 0 �3 
SW\"l"CH • �- "l"R.ANSFOitMER. � COIL ON CO 

L__j '"' UPPER POLE 
co rr CO\L5 � 

REA.� VIE'W 
1 3 -D-5843 

Fig. 2 - lnternal Schematic Of The Single Trip Circuit 
Closing Type C0-10 Relays With Instantaneous 
Trip Attachment In The Standard Case. 

CHARACTERISTICS 

The type C0-10 re lay is available in the 

following current range s :  

. 5  - . 6  - . 8  - 1 . 0  - 1 . 5  - 2 . 0  - 2. 5 

2 . 0  - 2 . 5 - 3 . 0  - 3 . 6 - 4 . 0  - 5 . 2  - 6 . 0  

4 . 0 - 5 . 2 - 6 . 0 - 7 . 2 - 8 - 9 - 12 

The tap value i s  the minimum current requir­

ed to · just close the relay contact s .  In 

addition to the t ap s ,  the initial po sition o� 
the moving contact is adjustable around a 

semicircular lever scale calibrated in 11  

division . 

Trip Circuit 

The main contact s will safely c lo se 30 am­

pere s at 250 v .  d-e,  and the switch contact s 

will safe ly carry this current long enough t o  

t rip a breake r .  

The re lay without the in stantaneou s  t rip 

attachment is shipped with the operat ion in ­

dicat or and the contactor switch connected in 

paralle l .  This circuit is suitable for all 

t rip current s above 2 . 25 ampere s d-e . If the 

t rip current is les s  than 2 . 25 ampere s ,  there 

is no need for the contact or swit ch and it 

should be disconne cted .  To di sconnect the 
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TYPE C0-10 OVERCURRENT RELAY ________________ 
Ll_. 4_1 -_2s_o._s c  

QPE.RA.TION INDICAIOR 

AUXILIARY 

CURR,(_NT TRA.N'5F. 

SECONDA-RY 

"TRA-NSFORMER 

COIL ON CO 

AU'X.ILi tt..RY ---+-�--=;;;;:::::� 
CURRENT TRANSF. 

PRIMARY 

DE-ION CON"TACTOR 
SWrTCH 

SHO'Ri CIRCUIT SWITCH 

TO REL/1-Y 
�I . .J....O�--+-- CURR(NT TEST JACK 

L._-'='-'="---]FRcmVi!iw'II:':==::!_ :�A:;�E :PE;;_:��D 
SHORTING SWITCH 

Fig. 3 - Internal Schematic Of The Single Trip Circuit 
Opening Type C0-10 Relay In The Type FT Case. 

coil in the st andard case re lay s ,  remove the 

short lead to the coil on the front stationary 

contact of the contact or swit ch . Thi s lead 

should be fas tened ( dead ended ) under the 

small filisterhead screw l ocated in the 

Micarta base of the contact or swit ch . For t he 

Flexite st re lay s ,  the coil i s  disconne cted by 

removing the coil lead at the spring adjuste r 

and dead-ending it unde r a screw at the t op of 

the Micarta support . 

The re lay with the in stantaneou s  t rip at ­

tachment has a two ampere contactor swit ch in 

serie s with a one ampe re ope ration indicator 

in each t rip path . 

Re lay With Quiclc-0-;Jen ing C ontact s 

When the re lays are u sed with circuit 

breakers that are in stantaneou s ly re c lo sed, it * 
i s  nece s sary t o  arrange the relay contac t s  t o  

b e  quick opening . This i s  done b y  screwing in 

the sma l l  set screw on the stationary contact 

as sembly unt i l  the contact rivet re st s so lidly 

on the Micarta support . When thi s  is done , 

the position of the contact stop on the t ime 

lever sho,�ld be shifted so that the moving and 

AUXILIARY' CURRENT TRANSF. .SECONDARY 

TRAlJSFORM£R ----­COIL ONCO 

AUlCILIA�Y--+---:c-----::� 
CURREWT TRANSF, PRIMAR'I' 

IN�TANTAt.lE.OUS TRIP __.<c_ ___ R:::Ec-:AccR:--c=---'Y
F 

TE:5T 5 

/ SHORT CIRCUIT SWITCH 

TO RELAY 

lO BA&:.. TERM& 

Fig. 4 - Internal Schematic Of The Single Trip Circuit 
Opening Type C0-10 Relay With Instantaneous 
Trip Attachment In The Type FT Case. 

stat ionary contact s bare ly touch when the t ime 

lever i s  set on zero . 

CONTACT CIRCUIT CONSTANTS 

Universal Trip Circuit 

Re s i stance of 0 , 2 ampere target . • . . • • .  2 . 8  ohms 

Resistance of 2 . 0  ampere Contactor Swit ch • • • • •  

0 . 25 ohm 

Re sistance of Target and Swit ch in Parallel . . •  

0 . 23 ohm 

Trip Circuit With Instantaneous Trip 

Re sistance of 1 . 0  ampere target . • • . . • •  O . l6 ohm 

Re s istance of 2 . 0  ampere Contactor Switch . . . • .  

0 . 25 ohm 

Resistance of Target and Swit ch in Se rie s . . . • .  

0 . 41 ohm 

INSTALLATION 

The relay s  should be mounted on swit chboard 

pane l s  or t he ir equivalent in a location free 

from dirt , moi sture , exce s sive vibrat ion and 

heat . Mount the re lay ve rtically by mean s of 

t he two moun t ing studs for the standard case s 

and the t ype FT projection case or by mean s of 
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TYPE CO-UJ OVERCURRENT RELAY----------------

CONTACTOR 
SWITCH 

O PERATION IND ICATOR 

I I  
To BASE TeRM5. 

OIASS!S OPERA TEO 
5IIORTIJV� SWITCH 

7-D-6255 

Fig. 5- lnternal Schematic Of The Double Trip Circuit 
Closing Type C0-10 Relays In The Type FT Case. 
The Single Trip Relays Have Terminal 3 And 
Associated Circuits Omitted. 

t he four mount ing hol e s  on the flange for the 

semi-flush type FT case . Either of the stud s 

o r  the mounting screw s may be ut ilized for 

grounding the re lay . The e le ct rical conn e c ­

t i o n s  may b e  made direct t o  the terminal s  by 

means of screws for stee l pan e l  mount ing or t o  

t e rminal studs furnished with the re lay for 

ebony-asbe stos  or  s late pane l mounting . The 

t e rminal studs may be easily removed or  in ­

serted by locking two nut s on the studs and 

then turning the proper nut with a wren ch o 

SETTINGS 

There are two set t ings - name ly the current 

value at which the re lay closes  it s c ontact s 

and the t ime required t o  close them . When the 

re lay is t o  be used t o  prote ct equipment 

again st overload, the settin g  must be deter­

mined by the nature of  the load, the magnitude 

of the peaks and the frequency of the ir occur-

ren ee . 

For se ct ionalizing t ran smi ssion systems the 

current and t ime set t in g  mu st be det e rmined by 

calcu lat ion , due con side rat ion being given t o  

the t ime required for circuit breaker s  t o  open 

4 

OPERA ION \NOIC.I\TOiC: 

CONTA.CTOR 

SWITCH 

TRA.N.�FORME.R 
C.O\L ON rcro;---f----

SHORT CIRCUIT 
SWITCH 

TE5o'T S.WITCH 

UPPER POLE. 
COIL'& 

TO R.E.LP..Y 
CURRENT TEST JN;t( 

0 SASE TER.M. 

1 4 -D-6255 

Fig. 6 - lnternal Schematic Of The Single Trip Circuit 
Closing Type C0-10 Relays With Instantaneous 
Trip Attachment In The Type FT Case. 

so that prope r sele ct ive act ion can be obtain ­

ed throughout the system . 

Current Sett ing 

The connector screw on the t e rminal p late 

above the t ime scale make s conne ct ion s t o  

various turn s o n  the operat ing coil . By p lac ­

ing this  screw in the various  hole s ,  the re lay 
w i l l  just c lose cont act s at the corre sponding 
current 4 o 0 - 5 . 2  6 . 0  - 7 . 2 8 - 9 - 12 

ampere s ,  or as marked on the t e rminal p l at e .  

CAUTION Be sure that the c onnector screw is  

turned up t ight so as t o  make a good contact , 

for the operat ing current passe s through it . 

Since the overl oad element is conne cted dire c ­

t ly in the current t ran sformer circuit s the 

latter shou ld be short-circuited before chang­

ing the connector screw . Thi s can be done 

c onveniently by in sert ing 

s crew , l ocated on the 

the extra connector 

right -hand 

bos s ,  in the new tap and removing 

screw from it s original setting . 

Time Leve r Setting 

mounting 

the old 

The index or t ime lever limit s the mot i on of 
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TYPE C0-10 OVERCURRENT RELAY _______________ 1_.L_4_1 -2_so_.sc 

the disc and thu s  varies the time or ope ra­

tion . The latter decrease s with l ower lever 

settings as shown in the typical t ime curve s 

or Figure . 5 . 

ADJUSTMENTS AND MAINTENANCE 

A l l  relays shoul d b e  inspected periodically 
and the t ime or operati on should be checked 
at least once  every six months . Phantom l oads 
shoul d not be used in testing induct ion-type 
relays because or the resulting di storted 
current wave rorm whi ch produces  an error in 
timing . 

* All  c on t a c t s  shoul d b e  c l e a n e d  p er i o di c a l l y .  

A c on t a c t  burn i s h e r  S#l32A336HOl lli r e c omme n d e d  

for -t h i s  purp o s e . T h e  u s e  o f  abra s i ve mat eri ­

a l  ror c leaning c on t a c t s  i s  n ot r e c ommen ded , 

because of the danger of emb edding sma l l  p a rt� 

cles  in the ra c e of t h e  s o ft s i l v e r  a n d  t hus 

impairing the c o n t a c t . 

The proper adjustments to insure c orrect 
operation of this relay have b een made at the 
factory and should not be  disturbed arter re­
ceipt by the customer . If the adjustments  
have been changed, the relay taken apart ror 
repairs , or if it i s  de sired to check the ad­
justments at regular maintenance peri ods , the 
instructions below shoul d be  rol l owed . 

Overcurrent Element 

Shirt the posit ion or the contact stop on 

the t ime lever and adjust the contact s so that 

they bare ly t ouch when the t ime lever is set 

on zero . 

Adjust the tension or the spiral spring so 

that the re lay will c lo se it s contact s at it s 

rated current , as shown by the po sit ion or the 
screw on the tap block. Shirt the posit ion or 

the damping magnet s so that the t ime charac­

teri stics  or the re lay, are as shown on the 

typical t ime curve s .  In the ractory the relay 

is tested rrom the No . 10 leve r po sition . The 

adjustment or spring tension has a great 

erre ct on the time curve for value s ,  bel ow 1 . 5 

time s minimum t rip . Therefore sl ight change s 

of spring tension is an adjustment that may be 

used when recalibrating a type C0-10 re lay . 

The calibration i s  intended to be on the basis 

of the cool or normal operation condition 

inasmuch as overloads are or short durat ion . 

When checking a numbe r of point s on the time 

curve s ,  it will be nece s sary to cool the relay 

coi l s  between points  particu larly after opera­

ting at high current s .  An air ho se may be 

used for this purpose . 

Contactor Switch 

Adjust the stationary core of the switch 

ror a clearance between the stat ionary core 

and the moving core when the switch is picked­

up . Thi s can be mo st convenient ly done by 

disconne cting the swit ch and turning it or the 

re lay upside -down . Screw up the core s crew 

unti l  the moving core start s rotating . Now 

back off the core screw unti l  the moving core 

stop s  rotat in g .  This indicate s the points  

where the p lay in the moving contact as sembly 

i s  taken up , and where the moving core just 

separate s from the stationary core screw . 

Back off the stationary core screw one turn 

beyond this point and lock in place . Thi s 

preven t s  the moving core from st riking and 

st icking t o  the stationary core because of 

re sidual magnet i sm .  Adjust the contact clear­

ance for 3/32 inch by mean s of the two small  

nut s on  either side of the Micarta disc . The 

swit ch should pick up at 2 ampere s d-e . Te st 

for sticking after 30 ampe re s d-e have been 

pas sed through the coi l . 

Operation Indicator 

Adjust the indicator t o  operate at 0 . 2  or 

1 . 0  ampere d-e  a s  supplied gradually appl ied 

by loosening the two screws on the under s ide 

of the as sembly,  and moving the bracket for­

ward or backward . Te st for sticking after 10 

t ime s rated pick-up current have been applied . 

In stantaneou s Trip Attachement 

The posit ; on ,)f the Micarta disc at the 

bottom of the element with referen ce to the 

calibrated guide indicates  the minimum ove r­

current required t o  operate the element . This 

disc should be lowered or rai sed to the proper 

po sition by loosening the locknut and rotating 

the Micarta disc . The nominal range of ad­
ju stment s i s  l t o  4 ,  for example 10 tu 40 

ampere s ,  and it has an accuracy within the 
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Fig. 7 - Typical 60 Cycle Time Curve For The Type C0-10 Relay. 
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TYPE C0-10 OVERCURRENT RELAY ---------------1.-L _41_-2a_o_.s c  

linit s of approximat ely plus o r  minu s 10% . 

Th<? drop-ou t  value i s  varied by rai sing or 

lowe ring the core S :3rew a t  t he t op of t he 

switch and aft er the fin al adju stment i s  made , 

the core screw shou ld be se cure ly locked in 

place with the l ocknut . It shou l d  be adju st ed 

for about 2/3 of t he minimum pick-up . 

BURDEN 

The burden of the type C0 -10 relay i s  ve ry 

low and range s from 0 . 3 0  volt  amps t o  0 . 5 volt 

PA.N E. L  LOCA.T\ON. 
FOR PRO J E C T I O N  
T Y P E  MTG . ......____ 

. 190-32. TERM. SCREW 

USE .1 90 - 3 2.. 5TUO FOR 
THICK PA NEL MIG. 

--� r �� 2�--l 

10� 

·�  I ,  I 
I f= 
I 
I 
I 
I 

amps at 65 degre e s  current l agging the voltage 

for t ap value current . 

RENEWAL PARTS 

Repai r  work can be done most sat i sfactorily 

at the fact ory . Howeve r ,  int e rchangeab le 

part s can be furni shed t o  t he cu s t ome rs who 

are e quipped for doing repair work . When o r ­

de ring part s ,  a lways give t he complete name ­

plate data . 

l DIA..  HOLE DRILL 
PE.R INTE.R N � L  
S C HE M ATIC FOR 
PROJECTION MT". 
ON THICK PA.NE.LS. 

� R. 

,� 4 STUDS FOR PROJ. -r;k 
TYPE NIT(;. i D I A .  � HOLE.  (2. REQ.). z."I • 
f&-18 MT(;. STUD ( 2 REQ.) 

CUT OUT FOR 

S E M I - F L U S H  

P R O..J E: C T I O N  

* D i ll..  H OL ES  FOR 
S E M I  FLU S H  TYPE 

MTG. (4 HOLES). 

Fig. 8 - 0utline And Drilling Plan For The Type C0-10 Relay In The SIO Projection Or Semi-Flush Type FT Case. See 
The Internal Schematics For The Terminals Supplied. FoT Reference Only. 
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l .l .  4 1 -280.3 B 

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE COl OVERCURRENT RELAY 

CAUTION Before putt ing re lays int o  service , 

remove all blocking vhich may have been in ­

serted for the purpose of securing the part s 

during shipment ,  make sure that all moving 

part s operate free ly, in spect the contact s t o  

see that they are clean and close properly, 

and operate the relay t o  che ck the settings 

and electrical conne ct ion s .  

APPLICATION 

The se induction -overcurrent re lays are used 

to disconne ct circuit s or apparatus vhen the 

current in them exceeds a given value for a 

spe cific length of t ime . 

The rel ay can be suppl ied with the upper 

pole circuit brought out to separate 

terminal s .  This variety is known as the type 

COr  Torque Control Rel ay .  Thus the contacts 

of a separate rel ay can be used t o  control the 

operation of the t orque c ontrol rel ay . For 

example,  a three phase directional rel ay can 

be used to dire ctionally control three t orque 

nont rol relays . 

CONSTRUCTION AND OPERATION 

The type cor re lay consists  of an over­

current e lement , an operation indicator,  a 

contactor svit ch, and an in stantaneou s t rip 

attachment "'here required . 

Overcurrent Element 

This element is an induction -disc  type ele­

ment operating on overcurrent . The induct ion 

disc is a thin four -inch diameter, aluminum 

disc mounted on a vert ical shaft . The shaft 

is supported on the lover end by a stee l ball 

bearing riding betveen concave sapphire je.,.rel 

surface s ,  and on the uppe r end by a stain le s s  

steel pin . 

SUPERSEDES I.L. 41-280 .3 A 

/ t:LE.CTROMAGNET �DISC ROTATION 

MAIN POLE: 

CURREN T 
FRONT VlE.W 

COMPENSATOR 

FLU X 8 CURRE.NT RELATIONS IN lNOUC.TlON 

RELAY ELEMENT wrn-1 TORQUE C.OMPENSA"TOR 

Fig. 1-Flux and Current Relations in the Type COl Relay. 

The moving contact is a smal l 

sphere fastened on the end of 

silver hemi ­

an arm . The 

other end of this arm i s  c lamped t o  an in su­

lated sect ion of the disc shaft . 

The e lectrical connection is made from the 

moving 

spring . 

contact through the arm and spiral 

One 

the arm, and 

adjuster disc 

e lement frame . 

end of the spring i s  fastened t o  

the othe r t o  a s lo�ted spring 

;,rhich in turn fasten s t o  the 

The stationary contact as sembly consists  of 

a silver contact attached to the free end of a 

leaf spring . This spring is fastened t o  a 

Micarta block and mounted on the element 

frame . A smal l set scre•r permits the ad -

justment of contact follow .  

The moving disc i s  rotated by an e le ct ro­

magnet in the rear and damped by a permanent 
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TYPE COl OVERCURRENT RELAY ________________ _ 

CONTACTOR 5\NITC\\ 

UPPER POLE 
COILS ON COl 

Fig. 2-lntemal Schematic of the Single Trip Type COl 
Relay in the Standard Case. 

magnet in the rront . The operating t orque i s  

obtained 

figure 1 .  

by the circuit arrangement shown in 

The main p o l e  coil of the relay 

act s  as a t ran sfo rmer and indu c e s  a voltage in 

a s e c ondary c oi l . Current from this s e c on ­

dary c o i l  f l ows through the p rimary o f  a sma l l  

saturat ing t ran s forme r .  The se condary current 

from this t ran sformer f l m.r s  through the upper 

pole c o i l s  and thus produce s t orque on the 

d i s c  by the reac t i on between the fluxe s of the 

upper and l ove r p o le s .  

The sma l l  saturat ing t ran sforme r s l ow s  down 

the d i s c  movement t o  such an extent that n o  

gearing i s  required t o  obtain the inve rse t ime 

charact e r i s t i c . 

Contactor s-�.r1 t ch 

The d - e  c ont ac t o r  switch in the re lay is a 

sma l l  s o lenoid type swit ch . A cylindrical 

p lunger with a silver di s c  mounted on it s 

l owe r end move s in the c ore of the s o lenoid . 

As the plunger t rave l s  upward , the disc 

bridge s three s i lver stat i onary c ontact s .  The 

c o i l  i s  in serie s with the main contact s of 

the re l ay and with the t rip coil of the 

breake r .  When the relay c ontact s c l o se , the 

c o i l  be c ome s energized and c l o s e s  the s•ritch 

c ontact s .  This shunt s the main relay c on ­

t act s ,  thereby relieving them o f  the duty of 

carrying t r ipping current . The se contact s 

remain c lo se d  unt i l  the t rip circuit i s  

opened b y  the auxi l iary switch o n  the breake r .  

2 

CONTA.CTOR. OPERATION lf�DICATOR 
SWITCH 

Tli!ANSFO!eMER 
COl L ON Cor-----j!------>.-.A 

� COt 

REAR VIEW 

UPPER POLE COlli 
ON COl 

Fig. 3-lntemal Schematic of the Single Trip Type COl 
Relay With External Torque Control Terminals in 
the Standard Case. 

Ope ration Indicat o r  

The operation indicat o r  i s  a sma l l  s o l en oid 

coil c onne cted in the t rip circuit . When the 

c o i l  is energized, a sprin g-re st rained arma­

ture re lease s the white target which fal l s  by 

gravity t o  indicate comp l e t i on of the t rip 

c ircuit . The indicat or is re set from out side 

of the case by a push rod in the c ove r or 

c over stud . 

In stantaneou s  Trip (When Supp l ie d ) 

The in stant aneou s  t rip att achment i s  a 

small s o lenoid switch who se coil i s  conne cted 

in the main current circuit . It function s  t o  

energize the bre aker t rip c o i l  in stantan e ou s l y  

and independent ly of power dire ct ion when the 

fault current is except ionally heavy . 

A cylindrical p lunger rid e s  up and down on a 

ve rt ical guide rod in the center of the s o l e ­

n o id core , which in turn s c re,.r s int o the e l e ­

ment frame . A s ilver d i s c  i s  fastened t o  the 

moving p lunger thru a he lical spring . When 

the c o i l  is energized, the plunger move s up ­

ward carrying the s i l ve r  d i s c  which bridge s 

three coni cal - shaped stationary c ontact s .  In 

thi s posit i on , the he l i cal spring i s  c om­

pre s sed and the p lunger i s  free to move •rhi l e  

the contact s remain stati onary . Thu s  a-c 

vibrat i on s of the p lunge r are prevented from 

causing contact boun c ing . A Micarta d i s c  

s c rews o n  the bot t om of the guide r o d  and i s  

.. 
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TYPE COl OVERCURRENT RELAY ________________ '�-L. 4 1 -2ao 3 s 

co oc0�----t� UPPER POLE 
COILS 

I INSTANTANEOUS TRIP ATTACHMENT 
CO I � 

--- --
REAR V I EW 

Fig. 4-lnternal Schematic of the Single Trip Type COl 
Relay With Instantaneous Trip in the Standard 
Case. The Relay With External Torque Control Has 
Terminals 7 and 8 Per Figure 3. 

locked in place by a small nut . It s position 

determine s the pick-up current of the e lement . 

CHARACTERISTICS 

The type COI re lay i s  available in either of 

the following current range s :  

2 - 2 . 5  - 3 - 3 · 5  - 4 - 5 - 6 

4 - 5 - 6 - 8 - 10 - 12 - 15 

The t ap value i s  the minimum current re ­

quired t o  just close the rel ay contact s .  In 

addition t o  the t ap s ,  the initial position of 

the moving contact is adjustable around a 

semicircular lever scale calibrated in 1 1  

divi sion s . 

The instantaneou s  lock-out attachment has a 

3 t o  1 range vith typical range s similar t o  

the ins.tantaneous t rip attachment . 

Trip Circuit 

The main contact s will safe ly close 30 am­

pere s at 250v . d-e ,  and the switch contact s 

-.rill safely carry this current long enough t o  

trip a breake r .  

TR.F\NSFORHER 
CO\\ .. ON COl. 

OPERA"TIO>I I NDICA"TOR 

UPPER. POlE 
COIL ON COl. 

r-----'-'=-"'�""-'----,1--rF"'"--To RE\.A'( If -"'u�---.-, CURREN,. ,.EST cS .JACK 
TO i>I>!>E "TERMS. 

HASSI<; OPERATED 
SHORTING SWITCH. 

Fig. 5-lnternal Schematic of the Single Trip Type COl 
Relay in the Type FT Case. 

The re lay without the in stantaneous trip at ­

t achment i s  shipped with the operat ion indi­

cat or and the contactor svitch connected in 

paralle l .  This circuit i s  suitable for all 

trip current s above 2 . 25 ampere s d-e . If the 

trip current i s  le s s  than 2 . 25 ampere s ,  there 

is no need for the contactor switch and it 

should be disconnected . To disconne ct the 

coil in the standard case re lay s ,  remove the 

short lead t o  the coil on the front stat ionary 

contact of the contactor swit ch . This lead 

should be fastened ( dead ended)  under the 

small filisterhead screw located in the 

Micarta base of the contactor swit ch . For the 

Flexit e st relays , the coil is disconnected by 

removing the coil lead at the spring adjuster 

and dead-ending it under a sere•·' at the t op of 

the Micarta support . 

The re lay vith the instantaneou s  trip 

attachment has a t-.ro ampere contactor swit ch 

in serie s ;Jith a one ampere operation indi-

cator in each trip path. 

Re lay with Quick Opening Contact s 

When the re lays are u sed vith circuit 

breakers that are instantaneously reclosed, it 

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



4 

TYPE COl OVERCURRENT RELAY ________________ _ 

A 
6 n 

5 

' 

4 
..... "-

1 \  
\ 

3 v \ 

1\. 

\ 1"\. ......... 

........ 
' 

-

"\. 

...... 

1--

1·5 2 3 4 5 6  7 8 9 10 

M ULTIPLES OF MINIMUM CLOSING CURRENT 

Fig. 6-Typical 60 Cycle Time Curves for the Type COl Relay. 

" 

� 

� r-
-

r-
-...._ 

r-. -
r-

-
-

1--
r--

t--

-
-

t-� 
r-
r-

ID 
; 
I­
I­
Lt.) 
IIi 

� 
w 
> 
w 
.J 

w 
� 
l-
It 
10 
.9 

8 
7 
6 
5 
4 
3 2. 
I 

12 14 16 18 20 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE COl OVERCURRENT RELAY _______________ 
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is n e c e s sary t o  arrange the re l ay c ont act s t o  

b e  quick openin g .  This i s  done b y  s c rewing in 

the small set s c rew on the stat ionary contact 

as sembly until the c ontact rivet re st s sol idly 

on the Micarta support . When thi s i s  done , 

the po sit ion of the c ontact s t op on the t ime 

lever should be shift e d  so that the moving and 

stationary contact s barely t ouch when the t ime 

lever i s  set on zero . 

CONTACT CIRCUIT CONSTANTS 

Un ive r s al Trip Circuit 

Re s i s t an ce of 0 . 2  ampere Target . . . . .  2 . 8  ohms 

Re s i stance of 2 . 0  ampe re Contact or 

Switch • . . . • . • . • . • • • •  , • • . • . • . • . . • • . • .  0 . 25 ohm 

Re s i st an c e  of Target and Swi t ch on 

Paral l e l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 23 ohm 

Trip Circuit vith In stantaneous Trip 

Re s i st an ce of 1 . 0  ampere Target . . . . .  0 . 16 ohm 

Re s i s t ance of 2 . 0  ampe re C ontact o r  

Sw itch . . . . • . • • . . . • • . • . • . • . • . • . . . . . . .  0 . 25 ohm 

Re s i stance of Target and Sv itch in 

Serie s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 41  ohm 

RELAYS IN TYPE FT CASE 

The type FT case s are du st -proof en c l o sure s 

c ombining relay e lement s and kn1re -blade t e st 

svit che s in the same case . This c ombinat ion 

provide s a c ompact flexible assemb ly easy t o  

maintain , inspe ct , t e st and adjust . There are 

three main unit s of the t ype FT case : the 

case , cove r ,  and cha s s i s . The case is an all 

welded steel hou s ing cont aining the hinge 

half of the knife -blade t e st s•rit che s and the 

t e rmina l s  for exte rnal conne c t i on s .  The cover 

i s  a drawn steel frame with a c l e ar vindo"r 

•rhich fit s over the front of the case •rith the 

swit che s c l o se d . The chas s i s  is a frame that 

supp ort s the relay e lement s and the contact 

j aw halr of the t e st switche s . This s l ide s in 
and out of the case . The e l e ctrical c on -

n e c t i on s  between the base and cha s s i s  are c om­

pleted through the c l o se d  knire -b lade s .  

Removing Chas s i s : 

To remove the cha s s i s ,  first remove the 

cover by uns c rewing the captive nut s at the 

corne r s . This exp o s e s the relay e lement s and 

all the t e st swit che s for in spe ct ion and 

t e s t ing . The next step is t o  open the t e st 

swit che s .  Ahrays open the e l ongated red 

handle swit che s first before opening any of 

the black handle swit cne � or the cam action 

latche s .  This open s the t rip circuit to p re ­

vent accidental t rip out . Then open a l l  the 

remaining S>ri t che s . 

remaining swit che s 

The order of opening the 

is not important . In 

openlng the t e st swit che s they should be 

moved a l l  the •ray back again st the st op s . 

With all the swit che s ful l y  opened, grasp the 

t•ro cam act ion latch arms and pull outvard . 

This release s the cha s s i s  from the case . 

Using the latch arms as handle s ,  pull the 

cha s s i s  out of the case . The cha s s i s  can be 

set on a t e st bench in a normal upright p o s i ­

t ion f o r  t e st as we l l  as o n  it s back or side s 

for easy inspection and maintenance . 

Aft e r  removing the cha s s i s  a dupli cate 

cha s s i s  may be in serted in the case or the 

b l ade port i on of the swit che s can be c l o sed 

and the cover put in place without the 

chas s i s . The chas s i s  operat e d  shorting 

svitch lo cat e d  behind the current t e s t  switch 

prevent s open ci rcuiting the current t ran s ­

forme r s  vhen the current type t e st svit che s 

are c l o sed . 

When the cha s s i s  is to be put back in the 

case , the above procedure is to be f o l l owed 

in the reve r sed orde r .  The e l ongated red 

handle Siorit ch should not be c l o sed unt i l  

after the chas s i s  h a s  been lat ched in place 

and all of the b l ack handle s•rit che s c l o se d . 

Elect rical Ci rcuit s 

Each te rminal in the base c onnect s thru a 

t e st switch t o  the re lay e l ement s in the 

cha s s i s  as shown on the int e rnal schemat ic 

diagrams . The relay t e rminal i s  identified by 

numbers marked on both the in side and out side 

of the base . The t e st svitch 

identified by letters marked 

posit ion s are 

on the t op and 
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TYPE COl OVERCURRENT RELAY ________________ _ 

COHTI>.C:TOR SIHI"tCH --t---t...C:. 

Tli!ANSFORME 
COIL ON COl 

TORQUE 
COMPENS"TOR 

RE�R "'EW 
TE�I S.WrtC.tt 

SIIORT CI11.CUIT 
SWITCH 

TO REU.l 

1"0 BAS.E TE1U'1S 
Clt�SIS OPeRA,.EO 5liORT ING S"'ITCii 

Fig. 7-Internal Schematic of the Single Trip Type COl 
Relay With External Torque Control Terminals in 
the Type FT Case. 

bottom surface of the moulded blocks o The se 

letters can be seen vhen the chassis  is  re ­

moved from the case . 

The potent ial and control circuit s thru the 

re lay are disconnected from the external cir­

cuit by opening the associated test svit che s .  

Opening the current t e st '3vitch short -circuit s 

the current t ran sformer secondary and di s ­

conne cts  one side of the relay coil but leave s 

the other side of the coil conne cted t o  the 

external circuit thru the current test j ack 

j avs . This circuit can be isolated by in ­

serting the current t e st plug (vithout ex­

ternal connection s ) ,  by in serting the ten 

circuit t e st plug, 

insulat ing material 

int o  the current 

or by in serting a piece of 

approximately 1/3 2 "  thick 

t e st jack jaws . Both 

s•rit che s of the current t e st svitch pair must 

be open when using the current test plug or 

in sulating material in this manner to short ­

circuit the current t ran sformer secondary . 

A cover operated s>rit ch can be supp lied with 

it s contact s vired in serie s with the trip 

c ircuit . This s,.ritch opens the trip circuit 

•rhen the cover is removed . This svit.0h can be 

added to the existing type FT case s at any 

t ime o 

6 

TRAN�FOR.MER 
CO\L ON COl 

TORO.UE 
COHPENSATOR 

I I  

EST S<j iTC.H 

TO RElP.� 
-<11.<--4'---,--t-•CURRENT T11.ST JIIC� 

C !\�SIS OPElV\TED 
SHORTING SWITCH 

Fig. a-Internal Schematic of the Single Trip Type COl 
Relay With Instantaneous Trip in the Type FT Case. 
The Relay With External Torque Control Has Term­
inals 9 and 10 Per Figure 7. 

Te sting 

The relays can be te sted in service , in the 

case but vith the external circuit s isolated 

or out of the case as follovs : 

Te sting in Service 

The ammeter te st plug can be in serted in the 

current t e st j aws after opening the knife ­

blade s'.rit ch t o  che ck the current thru the 
re lay . This plug consists  of tvo conduct ing 

strips separated by an insulating strip . The 

ammeter is  connected t o  the se strip s by termi ­

nal scre•rs and the leads are carried out thru 

hole s in the back of the in sulated handle . 

Voltage s between the potential circuit s can 

be measured conveniently by clamping #2 clip 

leads on the projecting clip lead lug on the 

contact jav .  

Testing in Case 

With all blade s in the ful l  open position ,  

the ten circuit test plug can be in se rted in 

the contact j aws . Thi s connect s the re lay 

e lement s t o  a set of binding post � and com­

pletely isolates  the re lay circuit s from the 
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e xt e rnal c onne ctions by mean s of an insulating 

barrier on the plug . The ext e rnal te st cir­

cuit s are conne c t ed to the se binding p o st s .  

The plug is in s e rted in the bot t om te st j aw s  

with the binding post s up an d  i n  the t op t e st 

switch j a� s  �ith the binding post s down . 

The external t e st circuit s may be made t o  

the relay e lement s by # 2  t e st c l ip leads in ­

stead of the t e st plug . When c onne c t in g  an 

external t e st circuit t o  the current e lement s 

usin g  c l ip lead s , care should be t aken t o  see 

that the current t e st j ack j a�s are open so 

that the re lay is c omp letely i s olated from the 

external circuit s .  Sugge sted mean s for i s o ­

lating this circuit are out lined above under 
"Elect rical C ircuit s " . 

T e s t in g  Out of Case 

With the cha s s i s  removed from the base , 

re lay e lement s may be t e sted by u s in g  the ten 

circuit t e st plug or by #2 t e st c l ip lead s  as 

de scribed above . The factory calibrat ion is 

made with the chas s i s  in the case and re ­

moving the chas s i s  from the case will change 

the calibration value s by a small percentage . 

It is re c ommended that the re lay be checked 

ln p o s it ion as a final check on the cali­

bration . 

INSTALLATION 

The relays should be mounted on swit chboard 
pane l s  or their equivalent in a l ocation free 

from dirt , moi sture , exce s sive vibrat ion and 

heat . Mount the re lay ve rt ically by mean s of 

the two mount ing studs for the standard case s 

and the type FT pro j e ct ion case or by mean s of 

the four mount ing hole s on the f l ange for the 

semi-flush type FT case . Either of the studs 

or the mount in g  screws may be utilized for 

grounding the re lay . The e le ct rical c on ­

nection s  may be made direct t o  the t e rminal s 

by mean s  of s cre•rs for st e e l  panel mount ing or 

t o  terminal studs furni shed with the re lay for 

ebony-asbe st o s  or s late panel moun t in g .  The 

t e rminal studs may be eas ily removed or in ­

serted by locking two nut s on the studs and 

then turning the propel' nut "'ith a wren ch. 

SErnNGS 

There are two s e t t ings - namely the current 

value at which the re lay c l o se s  it s contact s 

and the t ime required t o  c l o se them . When the 

relay is t o  be u sed to prot e c t  e quipment 

again st overload, the sett ing must be det e r ­

mined b y  the nature of the load ,  the magnitude 

of the peaks and the frequency of their 

o c curren ce . 

For sect ionalizin g  t ran smi s sion systems the 

current and t ime sett in g  must be dete rmined by 

calculation, due c on sideration being given t o  

the t ime required for circuit bre ake rs t o  open 

s o  that proper s e l e ct ive action can be ob ­

t ained throughout the system. 

Current Sett in g  

The c onne ctor s crew o n  the t e rminal plat e  

above the t ime s cale make s connect ion s t o  

various turn s on the operatin� coil . By 

placin g  this s c rew in the various hole s ,  the 

relay will just close c ontact s at the corre ­

sponding current 4 -5 -6 -8-10 -12 or 15 ampere s ,  

o r  a s  marked on the t e rminal plat e . 

The tripping value of the relay on any t ap 

may be altered by changing the initial tens ion 

of the spiral spring . This can be accomp li shed 

by turning the spring adjuster by mean s of a 

s crew-drive r in serted in one of the not che s of 

the plate t o  which the out side 

the spring is fastened . An 
t ripping current approximate ly 

above or be low any t ap value , 

without mat erially affe ct ing 

c onvolution of 

adjustment o f  

1 5  percent 

can be se cured 

the operating 

characterist i c s  of the relay . For example , on 

the 4 to 15 amp .  relay, by cho o s ing the proper 

t ap ,  a continuous adjustment of t ripping 

current from 3 . 4  ampere s t o  17 . 5  ampere s  may 

be secured . The characteri stic t ime curve 

will be affe cted le s s  for any large adjustment 

if the next higher t ap is sele cted and the 

init ial ten s ion of the spiral spring is de ­

creased t o  secure the de sired t ripping value . 

For example , the re lay should be set on the 8 

ampere t ap witn le s s  initial ten sion in order 

to se cure a 7 ampere t ripping value . 

CAUTION Be sure that the c onne ct or s c rew i s  
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fYPE COl OVERCURRENT RELAY ________________ _ 

turned up t i ght so as t o  make a good contact , 

for the operating current pas s e s  through it . 

Since the overl oad e l ement is c onne ct e d  d i ­

re c t l y  in the current t ran sformer circuit s the 

lat t e r  should be short -circuited before 

changing the conne ctor s c re;r . This can be 

done convenien t ly by in sert ing the extra 

c onne ctor s c rew , l o cated on the right -hand 

moun t ing bo s s ,  in the nev t ap and removing the 

old s c rew from it s original set t ing . 

T ime Lever Set t ing 

The index or t ime l e ve r  l imit s the mot ion of 

the disc and thus varie s the t ime of ope r ­

ation . The lat t e r  decrease s with l ower lever 

sett ings as shm.rn in the typical t ime curve s 

of Figure 6 .  

ADJUSTMENTS AND MAINTENANCE 

A l l  relays should be in spe cted periodi cally 

and the t ime of operation should be che cked at 

l e ast on ce e ve ry six months . For thi s 

purp o s e , a cycle counter should be emp l oyed ,  

becau se of it s convenience and ac curacy . 

Phan t om l oads should not be used in t e s t ing 

induction -type relays be cause of the re sultin g  

dist orted current wave form whi ch produce s an 

e rror in t iming . 

A l l  cont act s  shoul d  

vith a fin� f i l e . 

be periodically cleaned 

3#10021 1 0  file i s  re c om-

mended for thi s purpo se . The use of abrasive 

mat e r ial for c l e aning c ontact s is not recom­

mende d ,  because of the danger of embe dding 

sma l l  part i c l e s  in the face of the soft si lver 

and thus impairing the contact . 

The proper adjustment s t o  in sure c orrect 

operation of thi s relay have been made at the 

fact o ry and should not be disturbed afte r  re ­

c e ipt by the cust ome r .  If the adjustment s 

have been changed ,  the re l ay t aken apart for 

repair s ,  or if it is desire d  to check the 

adjustment s at regular maintenance period s ,  

the in s t ruct ion s be l ow should be f o l l owed . 

Ove rcurrent Element 

Shift the p o s it i on of the contact s t op on 

the t ime lever and ad just the cont act s  so that 

8 

REP.R 'IIIE'W 
TOP TERM.NO.-FOR STP.CASE 
BOTTOM TERM.NO.tt TEST S'ri. 
FOR TYPE FTCP.SE. 

FRONT 

ESCAPEMENT 
MI\G.NET 

C\.OCK 

115". �­
TE�l 

'1:>----------SOURil' 

Fiq. 9-Diaqram of Test Connections for the Type COl 
Relay. 

they bare ly t ouch when the t ime lever is set 

on z e ro . 

Ad just the t en sion of the spiral spring s o  

that the relay wi l l  c l o se it s cont act s a t  it s 

rat e d  current , as shown by the p o s it i on of the 

s c rew on the t ap block . Shift the position of 

the damping magnet s s o  that the t ime charac ­

t e r i s t i c s  of the relay, as sho;rn by t e s t  vith 

a cycle c oun t e r ,  are as shovn on the typical 

t ime curve s .  �n the factory the re lay i s  

te sted from the No . 10  lever po sition . The 

calibration i s  intended t o  be on the basis of 

the c o o l  or normal operat i on condition ina s ­

much as overl oads are of short durat ion . When 

che cking a number of point s on the t ime 

curve s ,  it w i l l  be n e ce s sary t o  c o o l  the relay 

c o i l s  betveen point s particularly aft e r  ope r ­

ating at high current s .  An air ho se may be 

used for thi s purpo se . 

The posit i on of the t orque compen sat or on 

the ove rl oad e lement is ad justable , inf lu ­

encing the shape of the curve . Thi s i s  a 

factory adjustment and the l ocat ion of the 

t o rque compen sat or should n ot be changed in 

the fie ld .  If the relay ha s a metal c ove r ,  

thi s eove r  must b e  in p lace when making t e st s . 
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TYPE COl OVERCURRENT RELAY ____________ _ u. 41 -280.3. 8 

TOP TERMINAL 
NO. FOR ST'D. 

ot--t------' CASE. 

Fig. 10-External Connections of the Type COl Relay for 
Phase and Ground Overcurrent Protection of a 
Three Phase System. 

The rel ay s  vith t o rque control terminal s  

,.rill  not operate unt il  the se terminal s are 

short -circuited e ither by a jumper o� by the 

external control contact s .  

Contact or Svitch 

Adjust the stat ionary core of the switch for 

a c learance bet.reen the stationary core and 

the moving core vhen the svit ch i s  picked-up . 

This can be mo st convenient ly done by discon­

nect ing the suitch and turning it or the re lay 

up s ide -dovn . Scre,.r up the core sere'·' unt il 

the moving core start s rotat ing . No'·' back off 

the core s cre,.r unt il  the moving core stop s  

rotat ing .  This indicat e s  the point s vhere the 

play in the moving contact as sembly i s  taken 

up , and vhere the moving c ore just separat e s  
from the stat ion ary c ore s c rew . Back o f f  the 

stat i onary core 

point and lock 

screv one turn beyond this 

in p lace . This prevent s the 

moving core from striking and sticking t o  the 

stationary core be cause of re sidual magnet i sm .  

Adjust the contact c le arance for 3/32 inch by 

mean s of the t;ro sma l l  nut s on eithe r s ide of 

the Micarta di s c .  The svit ch should pick up 

at 2 ampe re s d-e . Te st for sticking after 30 

ampere s d -e have been pas sed through the coil . 

Operation Indicat or 

Adjust the indicat or to operate at 0 . 2  or 

1 . 0 ampere d - e  as suppl ied gradual ly appl ied 

by loosening the two screvs on the under side 

1'1 B c 

TOP TERMINAL NO. 
FOR 'ST'o. CA'5E. . 
BOTTOM <ERMINAL NO. 
&. TES< SIN\TCHES FOR. 
oYPE F-r CASE . 

Fig. 1 1-External Connections of the Type COl Relay for 
Phase Overcurrent Protection of an Ungrounded 
Three Phase System. 

as sembly,  and moving the bracket of the 

forward or bae1kli ' trd . Test for sticking afte r 

10 t ime s 

app l ied . 

rated pick-up 

In stantaneou s  Trip Attachment 

current has been 

The po s it ion of the Micarta disc  at the 

bottom o f  the e lement with reference t o  the 

�al ibrated guide indicat e s  the minimum ove r­

�urrent required to operate the e lement . Thi s 

ii s c  should be lowered or rai sed t o  the proper 

posit ion by loo sen ing the locknut and rotat ­

ing the Micarta disc . The nominal range of  

�djustmen t s  i s  1 t o  4 ,  for example 1 0  t o  40 
�mpere s ,  and it has an accuracy within the 

l imit s of approximately : 10%. 

The drop - out value i s  varied by rai s ing or 

l owering the core screw ac the t op of the 

swit ch and after the final adjustment i s  made , 

the core screw should be se cure ly locked in 

place with the lock nut . It should be ad ­

justed for about 2/3 of the min imum pick-up . 

In scantaneou s  Lock-Out Attachment 

The posit ion of the bottom of the• plunger 

with reference to the calibrated guide indi­

cat e s  the min imum current required t o  open the 

contact s .  To change the setting hold the t op 
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TYPE COl OVERCURRENT RELAY ________________ _ 

s l otted head of the plunger rod fixed with a 

s c rewdriver . Then vith a second screwdriver 

adjust the l ower end of the p lunge r for the 

current pick -up desired . 

The se c ontact s must be given spe c ial care 

be cause they are in serie s with the main 

t ripping circuit and may prevent proper relay 

operat ion if they become dirty . The nominal 

range of adjustment is 3 to 1 .  

RENEWAL PARTS 

Repair work can be done most sat i sfactorily 

at the fact ory . Hovever, inte rchangeable 

parts can be furni shed t o  the custome r s  vho 

are equippe-d for doing repair work . When 

ordering part s ,  always give the complete name ­

p late data . 

�------7 jk-------1 U S E  S C. R E W S  
FOR THIN PANELS r-----

1 DIA.DRILI.: '-- � D IA. D R I L L  

( 2· HOLES) 

-+---- - --- - -- --- -

. 1 30 ·32 TERM SCR[WS a; STU DS 
-41 - zo MOUNTIN � SC R E W S  

&:. STUDS 

Fig. 12-0utline and Drilling Plan for the Standard Case Relay. See The Internal Schematics for the Terminals Supplied. 
For Reference Only. 
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TYPE COl OVERCURRENT RELAY ________________ 
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.190 - J Z. TERM. SCREW 
USE: . 1�0 - 3 2.  STUD FOR CUT OUT FOR 

T HICK PA NEL MTG. 5 E: M I - F L U S H  
PP.Nl:.L LOC P..\\ON j DIA.. HOLE. DRILL 
!=""OR �Re J E C T I O N  PE..R lNTE.RN P...L 
T Y P E  MTG. - ---. S C H E M ATIC FOR 

n PROJE.C T I ON MTG. 

ON THICK PANE:LS. 

0 

I 
10� 

o�U 
f--- 6 � ____j 
'PANEL L O C ,b..TlON �OR 

SE.M.\ FLU S H  "TYPE. MTG. 

I -� � R. 

r -

P RO J E C T I O N  

* O I A .  H O L E S  FOR 
SEMI FLU S H TYPE 
MTG. (4 HOLES) . 

Fig. 13-0utline & Drilling Plan for the SlO Semi-flush or Projection Type FT Flexitest Case. See the Internal Schematics 
For The Terminals Supplied. For Reference Only. 
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I. L. 41-280-C �stinghouse 
Types CO and COH Overcurrent Relays 

INSTRUCTIONS 
CAUTION 

Before putting protective relays into service 
remove all blocking which may have been inserted 
for the purpose of securing the parts during ship­
ment. Make sure that all moving parts operate 
freely. Inspect the contacts to see that they are 
clean and can cl?se properly. .Operate the relay 
to check the settmgs and electncal connections. 

APPLICATION 
These induction-overcurrent relays are used to 

disconnect circuits or apparatus when the current 
in them exceeds a given value. Where a station 
battery (48 volts or over) is available the circuit 
c�osir:g type relays are normally used

' 
to trip the 

circuit breaker. Where low voltage or no station 
bat�ery �xists •

. 
the circu.it opening type relay in 

conJ unctiOn with a-c senes trip coils can be used 
to open the breaker. 

. The inverse time (low-energy) type relay is used 
111 preference to the definite minimum time (stand­
a_rd energy) relay where the requirements neces­
sitate ( 1 )  a lower burden on the current trans­
former, or (2) a more inverse curve for selectivity, 
or (3) a very low current range as for example 
ground protection of transmission systems. 

' 

. �he very-in-yerse time (low-energy) relay is 
similar to the mverse relay and is used where a 
still more inverse curve is desired. The term " low 
energy" refers to the burden at tap value that is 
placed on the current transformers and does not 
refer to the current rating. 

The long time (40 second) relay is designed to 
protect motors against overloads. This can be 
equipped with an instantaneous attachment that 
will operate, if a short-circuit occurs in the motor. 

The type COH relay finds application for phase 
a
_
nd ground protection where a high speed induc­

tiOn type relay is desired. It is sometimes used in 
differential protective schemes. 

The above relays can be supplied with the sec­
ondary electromagnet circuit brought out to sepa­
rate terminals. This variety is known as the type 
CO or COH Torque Control Relay. Thus the con­
tacts of a separate relay can be used to control 
the operation of the torque control relay. For 
example, a three phase directional relay can be 
used to directionally control three torque control 
relays. 

CONSTRUCTION AND OPERATION 
Circuit-Closing Relay 

T�e circuit-closing types CO and COH relays 
�on.sist of an overcurre�t element, an operation 
md1cator, a contactor switch, and an instantaneous 
trip attachment where required. 

1 

Overcurrent Element 
Thi� element is an induction-disc type element 

operatmg on overcurrent. The induction disc is a 
thin four-inch diameter, aluminum disc mounted 
on a vertical shaft. The shaft is supported on the 
lower end by a steel ball bearing riding between 
concave sapphire jewel surfaces, and on the upper 
end by a stainless steel pin. 

The moving contact is a small silver hemisphere 
fastened on the end of an arm. The other end of 
this arm is clamped to an insulated section of the 
disc. �haft in the non-geared type relays, or to an 
aux1hary shaft geared to the disc shaft in the 
geared type relays. The electrical connection is 
m�de fro� the moving contact through the arm and 
spiral spnng. One end of the spring is fastened to 
the arm, and the other to a slotted spring adjuster 
disc which in turn fastens to the element frame. 

The stationary contact assembly consists of a 
silver contact attached to the free end of a leaf 
spring. This spring is fastened to a M icarta block 
and mounted on the element frame. A small set 
screw permits the adjustment of contact follow. 
When double trip is required, another leaf spring 
is mounted on the M icarta block and a double 
contact �s mounted on the rigid moving arm. Then 
the statiOnary contact set screws permit adjust­
ment so that both circuits will be made simul­
taneously. 

. The moving disc is rotated by an electromagnet 
m the rear and damped by a permanent magnet in 
the front.  The operating torque of the inverse or 
very inverse relays is obtained by the circuit ar­
rangement shown in Figure 1 .  The main pole coil 
of the relay acts as a transformer and induces a 
voltage in a secondary coil .  Current from this 
secondary coil flows through the upper pole coils and 
thus produces torque on the disk by the reaction 
between the fluxes of the upper and lower poles. 

The definite-time relay obtains its flat charac­
teristic curve because of a small saturating trans­
fo�mer that is interposed between the secondary 
coil and the upper pole coils. This is called the 
torque compensator and it slows down the disk 
movement to such an extent that no gearing 1s 
required. (See Figure 2) . 

The long time relay is a geared relay with a 
torque compensator. 

The type COH relay is a non-geared relay with­
out a torque compensator. 

Contactor Switch 
The d-e. contactor switch in the relay is a small 

solenoid type switch. A cylindrical plunger with 
a silver disc mounted on its lower end moves in the 
core of the s?lenoid. As t�e plunger travels upward , 
the disc bndges three silver stationary contacts. 
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Types CO and COH Overcurrent Relays 

Secondary 
Current 

To Source 

'--

'"' 

Upper Pole 
Flux 1 

� Electromagnet 

�
Disc Rotation 

tf :1-- ...... JUB Disc 

,...-- IL 
1/ " 

....-

'------ '----

Front Vtew 

Main Pole Flux 

Main Pole C urrent 

FIGURE 1-FLUX AND CuRRENT RELATIONS IN THE I NVERSE 
OR VERY I NVERSE TIME RELAYS WITHOUT THE TORQUE 
CoMPENSATOR. 

Operation 
Ind icator 

--� 1- -
Tri p  circuit _j 
interlock for 
detachable 
relays 

Contactor _____ +--../ 
Switch 

For trip currents 
less than 2.25 amps · 
di sconnect and '--!----' 
dead end th is  lead 

co 
10�----.....1 

Rear View 

F IGURE 3-INTERNAL SCHEMATIC OF THE DOUBLE TRIP 
CIRCUIT CLOSING TYPES CO AND COH RELAYS IN THE 
STANDARD CASE. THE SINGLE TRIP RELAYS HAVE TERMINAL 
3 AND ASSOCIATED CIRCUITS OMITTED. 

" --,r-
Trip circu.it J 
inter lock for 
detachable relays 
Contcctor 
Switch ----+-../ 
For trip currents 
less then 2.25 amps 
disconnect and '--f---...1 
deed end this lead :)------'V-'\-"""-.::::----{ 

Rear View 

Upper Pole 
Co i l s  

FIGURE 5-INTERNAL SCHEMATIC OF THE DoUBLE TRIP 
CIRCUIT CLOSING INVERSE AND VERY INVERSE TYPES CO 
AND COH RELAYS WITH ToRQUE CONTROL TERMINALS IN 
THE STANDARD CASE. THE SINGLE TRIP RELAYS HAVE 
TERMINAL 3 AND ASSOCIATED CIRCUITS OMITTED. 

2 

�Electromagnet 
\0--Disc Rotation 

FIGURE 2-FLUX AND CURRENT RELATIONS IN THE DEFINITE 
M INIMUM TIME RELAYS WITH THE TORQUE CoMPENSATOR. 
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FIGURE 4-l NTERNAL SCHEMATIC OF THE DOUBLE TRIP 
CIRCUIT CLOSING TYPES co AND COH RELAYS WITH IN­
STANTANEOUS TRIP ATTACHMENT IN THE STANDARD CASE. 
THE SINGLE TRIP RELAYS HAVE TERMINAL 3 AND ASSOCIATED 
CIRCUITS OMITTED. 
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FIGURE 6-INTERNAL ScHEMATIC oF THE DouBLE TRIP 
CIRCUIT CLOSING DEFINITE M INIMUM TIME TYPE CO RE­
LAY WITH TORQUE CONTROL TERMINALS IN THE STANDARD 
CASE. THE SINGLE TRIP RELAYS HAVE TERMINAL 3 AND 
ASSOCIATED CIRCUITS OMITTED. 
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FIGURE 7-INTERNAL SCHEMATIC OF THE CIRCUIT OPENING 
I NVERSE AND VERY I NVERSE TIME TYPE CO RELAYS WITH 
I NSTANTANEOUS TRIP ATTACHMENT IN THE STANDARD CASE. 
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FIGURE 9-INTERNAL SCHEMATIC OF THE DoUBLE TRIP 
CIRCUIT CLOSING TYPES CO AND COH RELAYS I N  THE 
TYPE FT CASE. THE SINGLE TRIP RELAYS HAVE TERMINAL 
3 AND ASSOCIATED CIRCUITS OMITTED. 
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FIGURE 1 1-INTERNAL SCHEMATIC OF THE DOUBLE TRIP 
CIRCUIT CLOSING I NVERSE AND VERY I NVERSE TYPES CO 
AND COH RELAYS WITH ToRQUE CoNTRoL TERMINALS I N  
THE TYPE F T  CASE. THE SINGLE TRIP RELAYS HAVE TER­
MINAL 3 AND ASSOCIATED CIRCUITS OMITTED. 
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FIGURE 8-INTERNAL SCHEMATIC OF THE CIRCUIT OPENING 
DEFINITE MINIMUM TIME TYPE CO RELAYS WITH IN­
STANTANEOUS TRIP ATTACHMENT I N  THE STANDARD CASE. 
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FIGURE 1 0 -INTERNAL SCHEMATIC OF THE DOUBLE TRI P  
CIRCUIT CLOSING TYPES CO AND COH RELAYS WITH I N­
STANTANEOUS TRIP ATTACHMENT IN THE TYPE FT CAsE. 
THE SINGLE TRIP RELAYS HAVE TERMINAL 3 AND ASSOCIATED 
CIRCUITS OMITTED. 
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FIGURE 1 2-I NTERNAL SCHEMATIC OF THE DOUBLE TRI P 
CIRCUIT CLOSING DEFINITE M INIMUM TIME,:TYPE CO RELAY 
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The coil is in series with the main contacts of the 
relay and with the trip coil of the breaker. When 
the relay contacts close, the coil becomes energized 
and closes the switch contacts. This shunts the 
main relay contacts, thereby relieving them of the 
duty of carrying tripping current. These contacts 
remain closed until the trip circuit is opened by the 
auxiliary switch on the breaker. 

Operation Indica tor 
The operation indicator is a small solenoid coil 

connected in the trip circuit. When the coil is 
energized, a spring-restrained armature releases the 
white target which falls by gravity to indicate 
completion of the trip circuit. The indicator is 
reset from outside of the case by a push rod in the 
cover or cover stud. 

Instantaneous Trip (When Supplied) 
The instantaneous trip attachment is a small 

solenoid type element.  A cylindrical plunger 
rides up and down on a vertical guide rod in the 
center of the solenoid coil .  The guide rod is fastened 
to the stationary core, which in turn screws into 
the element frame. A silver disc is fastened to the 
moving plunger through a helical spring. When 
the coil is energized, the plunger moves upward 
carrying the silver disc which bridges three conical­
shaped stationary contacts. In this position , the 
helical spring is compressed and the plunger is free 
to move while the contact remains stationary. 
Thus, a-c. vibrations of the plunger are prevented 
from causing contact bouncing. A Micarta disc is 
fastened to the bottom of the guide rod by two 
small nuts. Its position determines the pick-up 
current of the element. 

Instantaneous Lock-Out Attachment (When 
Supplied) 
The lock-out attachment is used to prevent the 

relay from tripping a circuit breaker when the cur­
rent is too high-above its interrupting capacity. 

CIRCUIT -OPENING RELAY 
The circuit-opening type CO Relay consists of 

an overcurrent element, a de-ion contactor switch , 
an operation indicator and an instantaneous trip 
attachment where required. 

Overcurrent Element 
The overcurrent construction and operation is 

similar to that described for the circuit closing 
relays. 

De-ion Contactor Switch 
This switch is a small a-c. solenoid switch whose 

coil is energized from a few turns on the lower 
pole of the overcurrent element in the standard­
energy type relays, and from a small transformer 
connected in the main current circuit in the low­
energy type relays. Its construction is similar to 
the d-e. type switch except that the plunger 
operates a spring leaf arm with a silver contact 
surface on one end and rigidly fixed to the frame 
at the other end. 

The overcurrent element contacts are in the 
contactor switch coil circuit and when they close, 
the solenoid plunger moves upward to open the 

4 

de-ion contacts which normally short circuit the 
trip coil . These contacts are able to transfer the 
heavy current due to a short circuit and permit 
this current to energize the breaker trip coil. 

The transformer coil on the lower pole of the 
overcurrent element and the contactor switch 
circuits in the standard energy type relays are con­
nected to the main circuits as shown in Figures 8 
and 14. When the overcurrent contact closes, the 
contactor switch operates, and the voltage across 
the trip coil is impressed on the transformer and 
contactor switch coils. This voltage acts to seal-in 
the contactor switch, and to feed energy through 
the transformer coil to the main overcurrent wind­
ing which produces contact closing torque. This 
arrangement provides a definite minimum pick-up 
value largely independent of the value of trip coil 
impedance. 

Operation Indicator 
The operation indicator is in series with the 

breaker trip coil .  Its construction is as  described 
above. 

CHARACTERISTICS 

The type CO definite minimum time (standard 
energy) or long time (40 second) circuit closing 
relay is available in either of the following current 
ranges. 

2 2 . 5  3 3 . 5  4 
4 5 6 8 10  

5 6 
1 2  1 5  

The type C O  inverse, very inverse (low energy) 
or the type COH circuit closing relay is available 
in the following current ranges. 

0 . 5  0 . 6  0 . 8  1 . 0  
2 2 . 5  3 3 . 5  
4 5 6 8 

1 . 5  
4 

10 

2 . 0  
5 

1 2  

2 . 5  
6 

15 

The type CO circuit-opening relay is made only 
in the 4 to 15 ampere range. A lower range is not 
desirable because the burden of a low-range trip 
coil is too heavy on the current transformer. One 
trip coil is required for each relay. 

The tap value is the minimum current required 
to just close the relay contacts. In addition to the 
taps, the initial position of the moving contact is 
adjustable around a semicircular lever scale cali­
brated in 10 divisions. 

These relays may have either single or double 
circuit closing contacts for tripping either one or 
two breakers, or may have circuit-opening con­
tacts for tripping the breakers by current from the 
current transformers. 

The characteristics of the various varieties of 
type CO and COH relays usually supplied are as 
shown on page 6. 

The burdens and thermal ratings are listed 
under Energy Requirements. 

The instantaneous trip attachment has a 4 to 1 
range. Typical ranges are 10-40 or 20-80 but 
other ranges may be supplied as ordered. 

The De-ion contactor switch on the circuit 
opening relays has a minimum pick-up of 4 amperes 
a-c. 

·'''·"' 'f"'. ------------------------------------------------""-"''' 
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Au,.iliory Current 
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FIGURE 13-INTERNAL SCHEMATIC OF THE CiRCUIT OPENING 
INVERSE AND VERY INVERSE TIME TYPE CO RELAYS WITH 
INSTANTANEOUS TRIP ATTACHMENT IN THE TYPE FT CASE. 
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FIGURE 15--INTERNAL SCHEMATIC OF THE THREE ELEMENT 
DOUBLE TRIP CIRCUIT CLOSING TYPES co AND COH RE­
LAYS WITH INSTANTANEOUS TRIP ATTACHMENT IN THE TYPE 
FT CASE. THE SINGLE TRIP RELAYS HAVE TERMINAL 3 AND 
ASSOCIATED CIRCUITS OMITTED. 
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FIGURE 14-INTERNAL SCHEMATIC OF THE CIRCUIT OPENING 
DEFINITE MINIMUM TIME TYPE CO RELAYS WITH IN­
STANTANEOUS TRIP ATTACHMENT IN THE TYPE FT CASE. 
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FIGURE 16-DIAGRAM OF TEST CONNECTIONS FOR CIRCUIT 
CLOSING TYPES co AND COH. 
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Types CO and COH Overcurrent Relays 

Characteristics of CO and COH Relays 

Approx. fli 10 Typical 
Lever Time Torque 60 Cycle 
at 20 x Tap Campen- Schematic Time Curve 

Type Energy Time Value Gearing sa tor per Figure No. per Figure No. 
co Std. Definite Time 2 Sec. Non-geared Yes 3, 4, 6, 8, 9, 10, 12, 14 & 15 23 
co Std . .  Definite Time 4 Sec. Non-geared Yes 3, 4, 6, 8, 9, 10, 12, 14 & 15 
co Low Inverse 2 Sec. Geared No 3, 4, 5, 7, 9, 10, 1 1 ,  13 & 15 24 
co Low Inverse 4 Sec. Geared Yes 3, 4, 6, 8, 9, 10, 12, 14 & 15 
co Low Very Inverse 1 +  Sec. Geared No 3, 4, 5, 7, 9, 10, 1 1 ,  13 & 15 2ii 
co Std. Definite Time 40 Sec. Geared Yes 3, 4, 6, 8, 9, 10, 12, 14 & 15 27 
COH Inverse 18 Cyc. Non-Geared No 3, 4, 5, 9, 10, 11 & 15 26 

Three element relay characteristics are the same as in single element forms. 

The instantaneous lock-out attachment has a 
3 to 1 range with typical ranges similar to the 
instantaneous trip attachment. 

Trip Circuit 
The main contacts will safely close 30 amperes 

at 250v. d-e, and the switch contacts will safely 
carry this current long enough to trip a breaker. 

The relay without the instantaneous trip attach­
ment is shipped with the operation indicator and 
the contactor switch connected in parallel. This 
circuit is suitable for all trip currents above 2.25 
amperes d-e. If  the trip current is less than 2.25 
amperes, there is no need for the contactor switch 
and it should be disconnected. To disconnect the 
coil in the standard case relays, remove the short 
lead to the coil on the front stationary contact of 
the contactor switch. This lead should be fastened 
(dead ended) under the small filisterhead screw 
located in the M icarta base of the contactor switch. 
For the Flexitest relays, the coil is disconnected by 
removing the coil lead at the spring adjuster and 
dead-ending it under a screw at the top of the 
Micarta support. 

The relay with the instantaneous trip attach­
ment has a two ampere contactor switch in series 
with a one ampere operation indicator in each trip 
path . 
Relay with Quick Opening Contacts 

When the relays are used with circuit breakers 
that are instantaneously reclosed , it is necessary 
to arrange the relay contacts to be quick opening. 
This is done by screwing in the small set screw on 
the stationary contact assembly. until the contact 
rivet rests solidly on the Micarta support. When 
this is done, the position of the contact stop on 
the time lever should be shifted so that the moving 
and stationary contacts barely touch when the 
time lever is set on zero. 

CONTACT CIRCUIT CONSTANTS 
Universal Trip Circuit 

Resistance of 0.2 ampere Target . . . . . . . .  2.8 ohms 
Resistance of 2.0 ampere Contact Switch . 0.25 ohms 
Resistance of Target and Switch in 

Parallel . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.23 ohms 
Trip Circuit with Instantaneous Trip 

Resistance of 1 .0 am perc Target . . . . . . . .  0. 16  ohms 
Resistance of 2.0 ampere Contactor 

Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.25 ohms 
Resistance of Target and Switch in Series 0.41 ohms 

, ..... )If 

6 

RELAYS IN TYPE FT CASE 
The type FT cases are dust-proof enclosures 

combining relay elements and knife-blade test 
switches in the same case. This combination 
provides a compact flexible assembly easy to main­
tain,  inspect, test and adjust. There are three 
main units of the type FT case : the case, cover 
and chassis. The case is an all welded steel housing 
containing the hinge half of the knife-blade test 
switches and the terminals for external connec­
tions. The cover is a drawn steel frame with a 
clear window which fits over the front of the case 
with the switches closed. The chassis is a frame 
that supports the relay elements and the contact 
jaw half of the test switches. This slides in and out 
of the case. The electrical connections between 
the base and chassis are completed through the 
closed knife-blades. 

Removing Chassis :-To remove the chassis, 
first remove the cover by unscrewing the captive 
nuts at the corners. There are two cover nuts on 
the S size case and four on the L and M size cases. 
This exposes the relay elements and all the test 
switches for inspection and testing. The next step 
is to open the test switches. Always open the 
elongated red handle switches first before any of 
the black handle switches or the cam action 
latches. This opens the trip circuit to prevent ac­
cidental trip out. Then open all the remaining 
svvitches. The order of opening the remaining 
switches is not important. In opening the test 
switches they should be moved all the way back 
against the stops. With all the switches fully 
opened , grasp the two cam action latch arms and 
pull outward. This releases the chassis from the 
case. Using the latch arms as handles, pull the 
chassis out of the case. The chassis can be set on 
a test bench in a normal upright position as well 
as on its top, back or sides for easy inspection , 
maintenance and test. 

After removing the chassis a duplicate chassis 
may be inserted in the case or the blade portion 
of the switches can be closed and the cover put in 
place without the chassis. The chassis operated 
shorting switch located behind the current test 
switch prevents open circuiting the current trans­
formers when the current type test switches are 
closed. 
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Types CO and COH Overcurrent Relays 

When the chassis is to be put back in the case, 
the above procedure is to be followed in the re­
versed order. The elongated red handle switch 
should not be closed until after the chassis has 
been latched in place and all of the black handle 
switches closed. 

Electrical Circuits :-Each terminal in the base 
connects through a test switch to the relay elements 
in the chassis as shown on the internal schematic 
diagrams. The relay terminal is identified by 
numbers marked on both the inside and outside 
of the base. The test switch positions are identified 
by letters marked on the top and bottom surfaces 
of the moulded blocks. These letters can be seen 
when the chassis is removed from the case. 

The potential and control circuits thru the relay 
are disconnected from the external circuit by open­
ing the associated test switches. Opening the 
current test switch short-circuits the current 
transformer secondary and disconnects one side 
of the relay coil but leaves the other side of the coil 
connected to the external circuit thru the current 
test jack jaws. This circuit can be isolated by 
inserting the current test plug (without external 
connections) , by inserting the ten circuit test plug, 
or by inserting a piece of insulating material ap­
proximately 3\ " thick into the current test jack 
jaws. Both switches of the current test switch 
pair must be open when using the current test 
plug or insulating material in this manner to 
short-circuit the current transformer secondary. 

A cover operated switch can be supplied with its 
contacts wired in series with the trip circuit. This 
switch opens the trip circuit when the cover is 
removed. This switch can be added to the existing 
type FT cases at any time. 

Testing :-The relays can be tested in service, 
in the circuits isolated or out of the case as follo\',·s : 

Testing In Service-The ammeter test plug 
can be inserted in the current test jaws after open­
ing the knife-blade switch to check the current 
through the relay. This plug consists of two con­
ducting strips separated by an insulating strip. The 
ammeter is connected to these strips by terminal 
screws and the leads are carried out through holes in 
the back of the insulated handle. 

Voltage between the potential circuits can be 
measured conveniently by clamping * 2 clip leads 
on the projecting clip lead lug on the contact jaw. 

Testing In Case :-With all blades in the full 
open position, the ten circuit test plug can be 
inserted in the contact jaws. This connects the 
relay elements to a set of binding posts and com­
pletely isolates the relay circuits from the external 
connections by means of an insulating barrier on 
the plug. The external test circuits are connected 
to these binding posts. The plug is inserted in the 
bottom test jaws with the binding posts up and in 
the top test switch jaws with the binding posts 
clown. 

7 

The external test circuits may bE made to the 
relay elements by * 2  test clip leads instead of the 
test plug. When connecting an external test 
circuit to the current elements using clip leads, 
care should be taken to see that the current test 
jack jaws are open so that the relay is completely 
isolated from the external circuits. Suggested 
means for isolating this circuit are outlined above, 
under "Electrical Circuits ."  

Testing Out of Case :-With the chassis re­
moved from the base, relay elements may be 
tested by using the ten circuit test plug or by '/1: 2 
test clip leads as described above. The factory 
calibration is made with the chassis in the case 
and removing the chassis from the case will change 
the calibration values of some relays by a small 
percentage. It  is recommended that the relay be 
checked in position as a final check on calibration. 

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from 
dirt, moisture, excessive vibration and heat. Mount 
the relay vertically by means of the two mounting 
studs for the standard cases and the type FT 
projection case or by means of the four mounting 
holes on the flange for the semi-flush type FT 
case. Either of the studs or the mounting screws 
may be utilized for grounding the relay. The 
electrical connections may be made direct to the 
terminals by means of screws for steel panel mount­
ing or to terminal studs furnished with the relay 
for ebony asbestos or slate panel mounting. The 
terminal studs may be easily removed or inserted 
by locking two n uts on the studs and then turning 
the proper nut with a wrench. 

Because the circuit-opening relay contacts short 
circuit the trip coil , it is important that the relay 
be mounted where it will not be subject to shocks 
which may jar the contacts open and thereby allow 
current to flow through the trip coil. Trouble of 
this kind can be avoided by preventing jars to the 
switchboard and also by setting the trip coil high 
enough so that it will not operate on normal load 
current. This is an extra safeguard so that there 
there is no danger from even an excessive shock 
unless the current is also heavy. 

Typical external connections are shown in 
Figures 18 to 22. When using the circuit-opening 
relays for phase protection, ground protection may 
be secured by using a low-energy circuit-closing 
relay operating on a-c. voltage trip coil, as shown 
in Figure 22. 

SETTINGS 

There are two settings-namely the current value 
at which the relay closes its contacts and the time 
required to close them. When the relay is to be 
used to protect equipment against overload, the 
setting must be determined by the nature of the 
load , the magnitude of the peaks and the frequency 
of their occurrence. 
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Aux Relay Clock 
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FIGURE 17-DIAGRAM OF TEST CoNNECTION FOR CIRCUIT 
OPENING TYPE CO RELAY. 
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FIGURE 19-ExTERNAL CoNNECTIONS OF THE CIRCUIT CLos­
ING TYPES CO AND COH RELAYS FOR 0VERCURRENT PRO· 
TECTION ON A Two-PHASE SYSTEM. 

�------------------------------------------A 
-r�--------------------------------------8 

11t I f  � �;:;==:f=======f===========�os [� t'--"'i{o"'-+i� ------.+--� 

Neg.  

CO,COH·C J CO.COH ·A J .., o- 3,_:!. -". co_e,r 
2 '1@E�' . 1 Top terminal no. 

co for st'd.case 

If � rf-<> o-l r :��-� ���: [rt==�=====+J Rear View Bottom terr�inal 

l no.S test Switches for type FT case ��-�k�----------�------� 
A 8 C 

FIGURE 21-EXTERNAL CONNECTIONS OF THE CIRCUIT CLOS· 
ING TYPES CO AND COH RELAYS FOR PHASE 0VERCURRENT 
PROTECTION ON AN UNDERGROUND THREE-PHASE SYSTEM. 
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FIGURE IS-ExTERNAL CoNNECTIONS OF THE CIRCUIT CLos­
ING TYPEs CO AND COH RELAYS FOR OvERCURRENT PRo­
TECTION ON A SINGLE PHASE SYSTEM. 
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FIGURE 20--EXTERNAL CONNECTIONS OF THE CIRCUIT CLOS· 
ING TYPES CO AND COH RELAYS FOR PHASE AND GROUND 
0vERCURRENT PROTECTION ON A THREE-PHASE SYSTEM. 
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FIGURE 22-EXTERNAL CONNECTIONS OF THE CIRCUIT OPEN· 
ING TYPE CO RELAY FOR PHASE 0VERCURRENT PROTECTION 
AND OF THE CIRCUIT CLOSING TYPES co AND COH RELAYS 
FOR GROUND PROTECTION ON A THREE-PHASE SYSTEM. 
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For sectionalizing transmission systems the cur­
rent and time setting must be determined by 
calculation, due consideration being given to the 
time required for circuit breakers to open so that 
proper selective action can be obtained throughout 
the system. 
Current Setting 

The connector screw on the terminal plate above 
the time scale makes connections to various turns 
on the operating coil. By placing this screw in the 
various holes, the relay will j ust close contacts at 
the corresponding current, 4-5-6-8- 10- 12  or 1 5  
amperes, o r  as marked o n  the terminal plate. 

The tripping value of the relay on any tap may 
be altered by changing the initial tension of the 
spiral spring. This can be accomplished by turn­
ing the spring adjuster by means of a screwdriver 
inserted in one of the notches of the plate to which 
the outside convolution of the spring is fastened. 
An adjustment of tripping current approximately 
15 percent above or below any tap value, can b,� 
secured without materially affecting the operating 
characteristics of the relay. For example, on the 
4 to 15 amp. relay, by choosing the proper tap, a 
continuous adjustment of tripping current from 
3.4 amperes to 17 .5 amperes may be secured. The 
characteristic time curve will be affected less for 
any large adjustment if the next higher tap is 
selected and the initial tension of the spiral spring 
is decreased to secure the desired tripping value. 
For example, the relay should be set on the 8 
ampere tap with less initial tension in order to 
secure a 7 ampere tripping value. 
Caution 

Be sure that the connector screw is turned up 
tight so as to make a good contact, for the operat­
ing current passes through it. Since the overload 
element is connected directly in the current trans­
former circuit, the latter should be short-circuited 
before changing the connector screw. This can be 
done conveniently by inserting the extra connector 
screw, located on the right-hand mounting boss, 
in the new tap and removing the old screw from its 
original setting. 
Time Lever Setting 

The index or time lever limits the motion of the 
disc and thus varies the time of operation . The 
latter decreases with lower lever settings as shown 
in the typical time curves of Figures 23 to 27. 

ADJUSTMENTS AND MAINTENANCE 
All relays should be inspected periodically and 

the time of operation should be checked at least 
once every six months. For this purpose, a cycle 
counter should be employed, because of its con­
venience and accuracy. Phantom loads should not 
be used in testing induction-type relays because of 
the re5ulting distorted current wave form which 
produces an error in timing. 

All contacts should be periodically cleaned with 
a fine file. S* 10021 10 file is recommended for this 
purpose. The use of abrasive material for cleaning 
contacts is not recommended, because of the 
danger of embedding small particles in the face of 
the soft silver and thus impairing the contact. 

9 

The proper adjustments to insure correct opera­
tion of this relay have been made at the factory 
and should not be disturbed after receipt by the 
customer. If the adjustments have been changed 
or the relay taken apart for re >airs, the following 
instructions should be followed in reassembling 
and setting it. 

(Overcurrent Element Circuit-Closing Relays) 
Shift the position of the contact stop on the 

time lever and adj ust the contacts so that they 
barely touch when the time lever is set on zero. 

Adj ust the tension of the spiral spring so that 
the relay will close its contacts at its rated current, 
as shown by the position of the screw on the 
tap block. Shift the position of the damping 
magnets so that the time characteristics of the 
relay, as shown by test with a cycle counter, are 
as shown on the typical time curves. In the factory 
the relay is tested from the No. 10 lever position. 
The calibration is intended to be on the basis of 
the cool or normal operating condition inasmuch 
as overloads are of short duration. When checking 
a number of points on the time curves, it will be 
necessary to cool the relay coils between points 
particularly after operating at high currents. An 
air hose may be used for this purpose. 

The position of the torque compensator on the 
overload element is adjustable, influencing the 
shape of the curve. This is a factory adjustment 
and the location of the torque compensator should 
not be changed in the field. If  the relay has a metal 
cover, this cover must be in place when making 
tests. 

The relays with torque control terminals will not 
operate until these terminals are short-circuited 
either by a j umper or by the external control 
contacts. 

Contactor Switch (Circuit-Closing Relays) 
Adjust the stationary core of the switch for a 

clearance between the stationary core and the 
moving core when the switch is picked up. This 
can be most conveniently done by disconnecting 
the switch and turning it or the relay upside-down. 
Screw up the core screw until the moving core 
starts rotating. Now back off the core screw until 
the moving core stops rotating. This indicates the 
point where the play in the moving contact assem­
bly is taken up, and where the moving core j ust 
separates from the stationary core screw. Back off 
the stationary core screw one turn beyond this point 
and lock in place. This prevents the moving core 
from striking and sticking to the stationary core be­
cause of residual magnetism. Adjust the contact 
clearance for 332 inch by means of the two small n uts 
on either side of the Micarta disc. The switch should 
pick up at 2 amperes d-e. Test for sticking after 30 
amperes d-e. have been passed through the coil .  

Operation Indicator (Circuit-Closing Relays) 
Adjust the indicator to operate at 0.2 or 1 .0 

ampere d-e. as supplied gradually applied by loosen­
ing the two screws on the under side of the as­
sembly, and moving the bracket forward or back­
ward. If the two helical springs which reset the 
armature are replaced by new springs, they should 
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Types CO and COH Overcurrent Relays 

be weakened slightly by stretching to obtain the 
0.2 or 1 .0 ampere calibration. Test for sticking 
after 10 times rated pick-up current has been 
applied. 

Overcurrent Element (Circuit Opening Re­
lays) 
Adjust the relay with the instructions given 

under "Overcurrent Element (Circuit Closing 
Relays) " using the test connection of Figure 1 7  
except that for the definite minimum time circuit 
opening relay the following caution should be 
observed : 

CAUTION-When a signal lamp or other volt­
age operated device is to be connected in series 
with the relay contacts, disconnect the internal 
leads of the element from the stationary and 
moving contacts respectfully and dead end them. 
Then the lamp or other device can be connected 
to the stationary and moving contacts. 

De-ion Contactor Switch (Circuit Opening 
Relays) 
Adjust the core stop on the top as high as 

possible without allowing the insulating bushing 
at the bottom of the plunger to touch the M icarta 
angle. The contact will be separated from the 
Micarta angle by �{ to ;{6" ·  Adj ust the contact 
gap spacing to slightly less than W6 of an inch. 
Bend down the contact springs so that a firm 
contact is made but not so strong that the minimum 
pick-up value cannot be obtained. The spring 
tension should be about 15 grams. 

Hold the relay contacts closed and with an 
auxiliary relay coil connected across terminals to 
simulate the circuit breaker trip coil ,  note that the 
contactor switch picks up on less than 4 amperes 
on the 4 ampere overcurrent tap setting. 

In the case of the standard energy circuit open­
ing relay the contactor switch should pick-up and 
seal itself open at 75% of minimum trip current. 
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Types CO and COH Overcurrent Relays 

Operation Indicator (Circuit Opening Relays) 
Adjust the indicator similar to that described 

for the circuit closing relay except to operate at 4 
amperes a-c. 
Instantaneous Trip Attachment 

The position of the Micarta disk at the bottom 
of the element with reference to the calibrated 
guide indicates the minimum overcurrent required 
to operate the element. This · disk should be 
lowered or raised to the proper position by means 
of the two nuts on either side of the disk. The 
nominal range of adjustment is 1 to 4, for example 
10 to 40 amperes, and it has an accuracy of about 
10%. 

The drop-out value is varied by raising or 
lowering the core screw at the top of the switch, 
and after the final adjustment is made, the core 
screw should be securely locked in place with the 
lock nut. It should be adjusted for about % of 
the minimum pick-up. 

This element will not fit in the round-type case. 

Instantaneous Lock-out Attachment 
The position of the bottom of the plunger with 

reference to the calibrated guide indicates the 
minimum current required to open the contacts. 
To change the setting hold the top slotted head of 
the plunger rod fixed with a screwdriver. Then 
with a second screwdriver adjust the lower end 
of the plunger for the current pick-up desired. 

These contacts must be given special care be­
cause they are in series with the main tripping 
circuit and may prevent proper relay operation if 
they become dirty. The nominal range of adjust­
ment is 3 to 1 .  

RENEWAL PARTS 

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

ENERGY REQUIREMENTS 

The burdens and thermal capacities of the various circuits of the relay are as follows : 

Definite Minimum Time CO Relays at 60 Cycles 

V.A. at Continuous One Second 
Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) 

2 108 17 60° lag 4 140 
2 . 5  68 17 60° lag 5 140 
3 47 17 60° lag 5 140 

2/6 3 . 5  35 17 60° lag 6 140 
4 26 17 60° lag 7 140 
5 17 17 60° lag 8 140 
6 12  17  60° lag 10 140 
4 26 17 60° lag 8 250 
i> 17 1 7 60° lag 8 250 
() 12 17  60° lag 9 250 

4/15 8 6 . 5  1 7  60° lag 10  250 
10 4 . 5  1 7  60° lag 12 250 
12 3 17 60° lag 13 250 
1 5  2 17 60° lag 15 250 

Inverse Time CO Relays at 60 Cycles 

V.A. at Continuous One Second 
Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) 

0 . .5 200 2 66° lag 2 70 
0 . 6  140 2 66° lag 2 70 
0 . 8  78 2 66° lag 2 70 

0 . 5/2 . 5  1. 0  50 2 66° Jag 3 70 
1 . 5 22 2 66° lag 3 70 
2 . 0  1 2 . 5  2 66° lag 4 710. 
2 . 5  8 2 66° Jag .5 70 

2 12 . 4  2 66 . 4° lag 8 250 
2 . 5  8 2 66 . 4° lag 8 250 
3 5 . 6  2 66 . 4° lag 8 250 

2/6 3 . 5  4 . 1 2 66 . 4° lag 8 250 
4 3 . 1  2 66 . 4° lag 9 250 
5 2 2 66 . 4° lag 9 250 
6 1 . 3 2 66 . 4° lag 10 250 

4 3 . 1  2 66 . 4° lag 16 250 
5 2 2 66 . 4° lag 16 250 
6 1 . 4 2 66 . 4° lag 16 250 

4/15 8 0 . 8  2 66 . 4° lag 17 250 
10 0 . 5  2 66 . 4° lag 1 8  250 
12 0 . 3  2 66 . 4° lag 19 250 
15 0 . 2  2 66 . 4° lag 20 250 
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Types CO and COH Overcurrent Relays 

Very Inverse Time CO Relays at 60 Cycles 

V.A. at Continuous One Second 
Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes} 

0 . 5  125 1 . 25 66 . 4° lag 2 100 
0 . 6  87 1 . 25 66 . 4° lag 2 100 
0 . 8  49 1 . 25 66 . 4° lag 2 100 

0 . 5/2 . 5  1 . 0 31 1 . 25 66 .4° lag 3 100 
1 . 5 14 1 . 25 66 . 4° lag 3 100 
2 . 0  8 1 . 25 66 . 4° lag 4 100 
2 . 5  5 1 . 25 66 . 4° lag 5 100 

2 8 1 . 25 66 . 4° lag 8 250 
2 . 5  5 1 . 25 66 . 4° lag 8 250 
3 3 . 5  1 . 25 66 . 4° lag 8 250 

2/6 3 . 5  2 . 5  1 . 25 66 . 4° lag 8 250 

.. 4 1 . 9  1 . 25 66 . 4° lag 9 250 
5 1 . 25 1 . 25 66 . 4° lag 9 250 
6 0 . 9  1 . 25 66 . 4° lag 10 250 

4 1 . 9  1 . 25 66 . 4° lag 16 250 
5 1 . 25 1 . 25 66 . 4° lag 16 250 
6 0 . 9  1 . 25 66 . 4° lag 1 6  250 

4/15 8 0 . 5  1 . 25 66 . 4° lag 17 250 
10 0 . 3  1 . 25 66 .4° lag 18 250 
12 0 . 2  1 . 25 66 .4° lag 19 250 
15 0 . 15 1 . 25 66 . 4° lag 20 250 

Long Time CO Relays at  60 Cycles 

V.A. at Continuous One Second 
Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes} 

4 26 17 60° lag 8 250 
5 17 17 60° lag 8 250 
6 12 17 60° lag 9 250 

4/15 8 6 . 5  1 7  60° lag 10 250 
10 4 . 5  17 60° lag 12 250 
12 3 17 60° lag 13 250 
15 2 17 60° lag 15 250 

Short Time COH Relays at  60 Cycles 

V.A. at Continuous One Second 
Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) 

0 . 5  400 4 60° lag 2 56 
0 . 6  280 4 60° lag 2 56 
0 . 8  156 4 60° lag 2 56 

0 . 5/2 . 5  1 . 0 100 4 60° lag 3 56 
1 . 5 44 4 60° lag 3 56 
2 . 0  25 4 60° lag 4 56 
2 . 5  16 4 60° lag 5 56 

2 25 . 0  4 60° lag 8 250 
2 . 5  16 4 60° lag 8 250 
3 1 1  4 60° lag 8 250 

2/6 3 . 5  8 . 2  4 60° lag 8 250 
4 6 . 3  4 60° lag 9 250 
5 4 . 0  4 60° lag 9 250 
6 3 . 0  4 60° lag 10 250 

4 6 . 3  4 60° lag 16 250 
5 4 . 0  4 60° lag 16 250 
6 3 . 0  4 60° lag 1 6  250 

4 /15 8 1 . 6 4 60° lag 17 250 
10 1 . 0 4 60° lag 18 250 
12 0 . 7  4 60° lag 19 250 
15 0 . 4  4 60° lag 20 250 

Burdens at Tap Current on 25 and 50 Cycles 

25 CYCLES 50 CYCLES 
V.A. Power Factor V.A. Power Factor 

Definite Minimum Time CO 16 53° lag 17 60° lag 
Inverse Time CO 2 60° lag 2 60° lag 
Very Inverse Time CO 1 . 25 60" lag 1 . 25 66 . 4° lag 
Long Time CO 16 53° lag 17 60° lag 
Short Time COH 4 53° lag 4 60° lag 
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I.L. "'1 -280 J 

INSTAL LATION • OPERATION • MAIN TENANCE 

I N S T R U C T I O NS 
TYPES CO AND COH OVER CURRENT BELAYS 

CA�N Before putt ing protect ive 

int o servi ce , remove all b l ocking 

re lays 

which may 

have been inserted for the purpose of securing 

the part s during shipment . Make sure that al l 

moving part s operate freely . 

c ontact s t o  see that they are 

Inspect the 

c lean and can 

c l o se properly . Operate the re lay to check 

the settings and e l e ct ri cal � �nne ctions . 

APPLICATION 

The se induct ion-overcurrent re lays are used 

to disconnect circuit s or apparatus when the 

current in t hem exceeds a given value . Where 

a stat i on batt e ry (48 volt s or over ) is  

avai lable , the circuit c l o s ihg type relays are 

normally used to t rip the c ircuit breaker . 

Where l ow voltage or no stat i on bat tery 

exi st s ,  the c i rcuit opening type relay in con ­

junct ion with a - c  series t rip c o i l s  can b e  

used t o  open the breaker . 

The inverse t ime ( low-energy ) type re lay 

is used in preference to the definit e minimum 

t ime ( st andard energy ) relay where the re ­

quirement s nec e s s itat e  ( 1 )  a l ower burden on 

the current t ransforme r ,  or ( 2 )  a more inverse 

curve for s e lectivity , or ( 3 )  a very l ow cur ­

rent range as for exampl e ,  ground protection 

of t ransmis s ion syst ems . 

The very-inverse t ime ( low -energy) relay is 

s imilar t o  the inverse re lay and is used where 

a s t i l l  more inve rse curve is des ired . The 

term " low energy" refers to the burden at tap 

value that is placed on the current t rans ­

formers and does not refer t o  the current 

rat ing . 

The l ong t ime (40 se cond ) relay is de signed 

t o  prot ect motors against overload s . This can 

be equipped with an instant aneo•�s attachment 

SUPERSEDES l .l.  41 -280 H 

• Denotea change from superseded iaaue 

that will operat e ,  

i n  the mot or .  

if a short -circuit occurs 

The type COH relay finds app lication for 

phase and ground prot e c t i on where a high speed 

induct ion type re lay is des ired . It i s  s ome ­

t ime s used in different ial prot ect ive s chemes . 

The above re lays can be suppl ied with the 

s e condary e lect romagnet circuit brought out t o  

s eparate t erminal s .  This variety i s  known as 

the type CO or COH Torque Cont rol Re lay . Thus 

the c ontact s of a s eparate relay can be used 

to cont ro l  the operat ion of the t or que control 

relay .  For example , a three phase direct ional 

re lay plus suitable auxil iary relays can be 
used t o  dire ct i onally cont rol three torque 
cant rol re lays . 

CONSTRUCTION AND OPERATION 
Circuit -Clos ing Re lay 

The circuit -closing types CO and COH relays 

con s i st of an overcurrent e lement , an opera­

t ion indicat or , a contactor swit ch, and an 

instantaneous t rip at tachment where required . 

Overcurrent Element 

This e l ement is an induction-disc type ele­

ment operating on overcurrent . The induct ion 

disc is a thin four-inch diameter , aluminum 

disc mounted on a vertical shaft . The shaft 

is supported on the l ower end by a s t e e l  bal l 

bearing riding between concave sapphire j ewe l 

surfaces , and on the upper end by a stainles s  

s t e e l  pin . 

The moving contact is  a small silver hemi ­
sphere fastened on the end of an arm . The 
other end of t hi s  arm is c lamped t o  an insu­
lated sect ion of the d i s c  shaft in the non­

geared type relays , or to an auxi liary shaft 
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TYPES CO AND COH OVERCURRENT RELAYS __________ _ 

Secondor 
C..r.nl 

y 

To Source 

L--

Upper Pole 
Flux 1 

� Electromognef 
�Disc Rototion 

� �� Disc 

..---- IL � 

17 " Main Pole 

Main Pole C 
'--- .___ 

FlU> 

urrent 

Fron!Voew 11 -D-9497 

FiQ. 1-Flux And Current Relations in The Type OOlL Type 
CO Inverse and Very Inverse Tlme Relays Without 
The Torque Compensator. 

--•L-o o  
Trip circuit _j 
interlock for 
detachable 
relay a 

Contact or ____ +-_,� 
Switch 

For trip currenta 
leas than 2.2'5 amps.  
disconnect ond ·"-l----' 
dead end this leod 

co 
®�-----1r'�----® 

77-D-721 Rear View 

Fic;r. 3--lntemal Schematic Of The Double Trip Circuit 
Closinc;r Types CO And COH Relays In The Stand­
ard Case. The Single Trip Relays Have Terminal 3 
And Associated Circuits Omitted. 

geared t o  the disc  shaft in the geared type 

relays . The electrical connect ion i s  made 

f�om the moving c ontact through the arm 

and spiral spring .  One end of the spring i. s 

fastened t o  the arm , and the other t o  a 

s lotted spring adjuster di. s c  which in turn 

fastens t o  the e lement frame . 

The s t at i onary c ontact a s s emb ly con s i s t s  of 

a s i.lver contact attached t o  t he free end of 

a leaf spri.ng . Thi. s spri.ng i. s fast ened t o  a 

Mi.carta block and mounted on the e l ement  

2 

(Gr- Electromognet \0'-Di&e Rototion 
11 -D-9411 

FlQ. 2-Flux And Current Relations In The Long Time and 
Definite Minimum Time Relays With The Torque 
Compensator. 

Fig. 4-lntemal Schematic Of The Single Trip Circuit 
Closing Types CO And COH Relays With Instan­
taneous Trip Attachment In The Standard Case. 

frame . A smal l set s crew permi.t s the ad ­

When double trip justment of c ontact f o l l ow . 

i. s requi.red , another leaf spri.ng i. s mount ed on 

the Mi. carta b l ock and a doub le  c ontact i. s 

mounted on the ri.gid movi.ng arm . Then the 

s t at i onary contact 

ad justment so that both 

s i.multane ous l y .  

The moving di. s c  i s  

magnet in the rear and 

magnet in the front . 

set  s crews permi.t 

c i.rcuit s w i l l  be made 

rotated by an e le c t r o -

damped by a permanent 

The opera t in[' t oroue of 

the invers e  or very invers e  relays  is  obt ained 
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TYPES CO AND COH OVERCURRENT RELAYS ________ :.__'-L_. 4_1 ·_7so_J 

- -: r- ­
:rrip circwt j 
Interlock lor 
detachable 
relays 

�:��tor ---+--.../ 

For trip currents :i������Z,·�:mp'-s +---' 
dead end this leod :}------'\--'\,...::.�:::--{7J 

Rear V•tw 

Upper Pole 
Cools 

77-D-237 

fig. &-Internal Schematic Of The Double Trip Circuit 
Closing Inverse And Very Inverse Types CO And 
COH Relays With Torque Control Terminals In The 
Standard Case. The Single Trip Relays Have Term· 
nial 3 And Associated CirG:uits Omitted. 

a�����? 
Transformer 
Secondary ::':f,�' Pole:._ __ +----. 

�?t��
o
gQ

e
'--+--+-r 

Auailiary ___ _j_ _ _:==-;-' 
Current -
Transformer 
Pr�mary 

De-ion 
Contoctor Switch 

!f,��anton.;:::eo�u:..::s�-->....==�--------./ 
Rear V1ew 1 1 -D-9480 

Flq. 7-lntemal Schematic Of The Circuit Opening Inverse 
And Very Inverse Time Type CO Relays With In­
stantaneous Trip Attachment In The Standard Case. 

by the circuit ar rangement. shown in F i gure 1 .  
The main p ole coil of the relay acts as a 

trans f o rmer and induc es a v oltage in a s econ ­

dary co il. Current from this sec ondary coil 

f l ows through the upp e r  p ole c o i l s  and thus 

p r oduces to rquR on the disc by the reaction 

between the fluxes of the upper and l o w e r  

p o l es . 

The de Linite -time relay obtains its f l at 

characteristic curve becaus e o f  a s ma l l  

satu rating transformer that l s  int e rp osed 

between the s econdary coi l and the upper p o le 

co ils . This is called the tor que conpensator 

and it slows down the disc movement to such an 

�ear Vie .... 

Torque Compensator 

6 -D-7363 

Fig. 6-Internal Schematic Of The Double Trip Circuit 
Closing Definite Minimum Time Type CO Relay 
With Torque Control Terminals In The Standard 
Case. The Single Trip Relays Have Terminal 3 
And Associated Circuits Omitted. 

Torque Compensotor 

5-D-1583 Reor View 

De·ion 
Contoctor 
Switch 

Flg. 8-lntemal Schematic Of The Circuit Opening Definite 
Minimum Time Type CO Relays With Instantaneous 
Trip Attachment In The Standard Case. 

extent that n o  

( See Ficure 2 )  . 

gear ing is required . 

The long t i me relay is a geared relay with a 

torque compensato r .  

The typ e COR relay is a non-geared re lay 

without a to rque compensator . 

Contact o r  Switch 

The d-e . contactor 

s ma l l  s o lenoid type 

switch in the relay is a 

switch . A cylindrical 

p lunger with a s i lver disc mounted on j t s 

l ower end moves in the core of the s olenoid . 
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TYPES CO AND COH OVERCURRENT RELAYS _________ _ 

Cover operated 
switch when used 
Contoctor 
Swrlch ----+---...J 
For trip current 

CO�A
1 cs B c� 

�������;c� �5n�m
p
s+----_J 

dead end this lead 

H 

7-D-6634 Front View 
Chassis operated shorlinQ switch 

Test Switch 

Fig. 9-Intemal Schematic Of The Double Trip Circuit 
Closing Types CO And COH Relays In The Type FT 
Case. The Single Trip Relays Have Terminal 3 And 
Associated Circuits Omitted. 

Cover operated 
switch when used 

Test Swllch 

����ta.:..r __ --1--"" 

For trip current 

�::.�����a��
a
mps.+-----_J ,.-------1-

T
�j���c6' dead end this lead 

7 -D-6624 

G CO CO F � 
CO H 

o...;;;_;;:;! I'------'=--=-4=-=--=-..._ To Base 
Front V1ew Terminol"i 
Chassis operated shorting switch 

Fig. 11-lntemal Schematic Of The Double Trip Circuit 
Closing Inverse And Very Inverse Types CO And 
COH Relays With Torque Control Terminals In The 
Type FT Case. The Single Trip Relays Have Term­
inal 3 And Associated Circuits Omitted. 

As the p lunger t rave l s  upward . the di s c  

b ridges t hree s ilver stat :Lonary cont acts . The 

coil is in series  with the main cont ac t s  of 

the re lay and with the t ri p  coil  of the 

breake r . When the relay c ontacts  c l o se , the 

coil become s energized and closes the switch 

contacts. This shunts the main re l ay 

4 

Teat Switch 

lnstanta-
T rtp Attachment 

Short Circuit Switch ---

Fig. 10-Intemal Schematic Of The Single Trip Circuit 
Closing Types CO And COH Relays With Instan­
taneous Trip Attachment In The Type FT Case. 

Cover operated 
switch when used 
Contaetor 
Switch ---+--.../ 
For trip current 
��:���:c�!;r""'t-----' 
dead end this lead 

Test Sooilch 

•......---+- ul!; Po�« 

'.....-----+- Tr:;s��rrz• 

To Relay 

o....;;;::...;I=..._�==iE-='"t'=-=-=�..__ To Base Front View Terminals 
7-D-6631 

Fig. 12-Internal Schematic Of The Double Trip Circuit 
Closing Definite Minimum Time Type CO Relay 
With Torque Control Terminals In The Type FT 
Case. The Single Trip Relays Have Terminal 3 And 
Associated Circuits Omitted. 

contact s ,  therGby re l ifwint: them of the duty 

of carrying t ripping current . The se  c ont act s 

remain c l os ed unt il  the t rip c ircuit i s  opened 

by t he auxi l iary swit ch on the breaker .  

Operat i on Indicat or 

The operation indicator i s  a smal l  solenoid 
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TYPES CO A N D  COH OVERC U RRENT RELAYS __________ r._L. _4 t_-1_ao_J 

coil connected in the t rip ci rcuit. Vlhen the 

coil is ene rgiz ed . a spring-re s t rained arma­

ture rele a s e s  the white t a rget which falls by 

gravity to indicat e completion of t he t r ip 

c ircu i t .  The indica t o r  i s  r e s e t  f r om out s ide 

of the ca s e  by a pu s h  rod in t he co v e r  or 

c o o· e r  s tud . 

In s tantan� ous_ T r ip (Vlhen Supplied ) 

The in s t ant an e o u s  t r ip at tachment i s  a small 

s olen oid type eleme nt. A cylindrical plunger 

r id8 s up and down on a v e rtical guide r od in 

t he cent e r  of the s olen oid c o il. The guide 

rod i s  fa s t en ed t o  t he s t ationary core , which 

in turn screus int o t he e l ement frame. A 

s i lver disc i s  fa s t e ned t o  t he m o ving plunger 

through a hel i c al s p r ing. Vlhen the coil is 

e n e rgiz ed ,  the p lu n g e r  m o v e s  upward carrying 

t he silver disc which bridge s t h r e e  conical­

shaped s t a t i onary contact s. In this p o s it ion, 

t he helical sprin(': is compr e s s Pd and t he 

plun g e r  i s  f r e e  t o  move uhile the contact 

remain s s t at i onary. Thu s ,  a -c. vibrat i on s  of 

t he plunger are pre vent ed from cau s in g  contact 

bouncing. A Micarta disc screws on t he b ot t om 

of t he guide rod and i s  locked in p o s it i on by 

a s mall nut . It s p o sition determine s t he 

pick-up current of the element .  

In s tantaneous L ock-Out Att achment 

(Vlhe n  Supplied ) 

The lock - out attachment i. s Ll S e d  t o  prevent 

the relay from t r ipping a c ir cui t  brea�er when 

current is t o o h i gh -above i t s 

capacity . 

Circu i t -Opening Relay 

i n t e r rupting 

The circu it-openin g  type CO Relay con s i s t s  

o f  an o v e rcur re nt element , a de -ion contact or 

switch , an ope rat ion i ndicat o r  and an in s tan­

t an e o u s  t rip at t achment whe r e  requ i red. 

Overcu r r en t  Element 

The o v e rcur r e nt con s t ruct i on and operation 

i s  s i milar to that d e s c ribed f o r  the circuit 

clo s in g  relays. 

De-ion Contact o r  S1-1itch 

Thi s s w i tch i s  a small a-c . s oleno'id s\Jitch 

who s e  coil is ene rgized from a few turns on 

t he lower pole of t he overcu r r ent element in 

the s t andard-ene rgy type relay s . and from a 

s mall t rans f o rmer conn ect ed in t he main 

current circuit in the low-energy type relays .  

I t s const ruct i o n  i s  s imilar t o  t he d-e . type 

switch except that t he plu n g e r  operat e s  a 

spring leaf arm w i t h  a silver contact surface 

on one end and rigidly f ixed to t he frame at 

the other end. 

The o ve rcu rrent element con t act s are in t he 

contact o r  switch coil circuit and 1Vhen they 

clo s e . the s olen oid plun g e r  move s upward t o  

open t he de - i on contact s which n o rmally short 

circuit the t rip coil. The s e  contact s are 

able to t ran sfe r the heavy current due to a 

short circuit and pe rmit t hi s  cu rrent t o  

e n e rg i z e  t he br ea'cer t rip coil . 

The t ran sformer coil on t he lower pole of 

the o v e rcu rrent element and the contact o r  

switch c i rcuit s i n  the s t andard energy type 

relays are connect ed to the main circuit s as 

s h o1m i n  Figure s 8 and 14. Vlhen the o ve r-

cu rrent contact clo s e s , the cont act or switch 

operat e s ,  and the voltage acr o s s  the t rip coil 

i s  impre s s ed on t he t ran sformer and contact o r  

switch coil s .  This voltage act s t o  s e a l -in 

t he contact or switch , and t o  fe ed ene rgy 

t hr ough t he t ran s f o r- me r  c o i l  t o  the main o v e r­

cur rent winding which p r oduc e s  cont act c l o s ing 

t o rque . This arrangement p r o vide s  a definite 

mj_n imum p i c k -up value lar['ely independent of 

the value of t r ip c o il impedance . 

Ope ration Indicat o r  

The operat i o n  indicat o r  i s  i n  s e rie s with 

t he breaker t rip c o il. It s con s t ruction is a s  

de s c r ibed abo ve. 

CHARACTERISTICS 

The type CO defin H e  m i nimum t ime ( s t andard 

ene rgy ) or long t ime ( 40 s econd ) circuit 

clo s in g  r elay is available in either of t he 

foll owing cu rrent r an g e s .  
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TYPES CO A N D  COH OVERCURRENT RELAYS __________ _ 

�,�-�������: '·_:e�"':._-1-----;:�---...... 
Primary 

Short Circuit 
Switch �-�"""ii5'8,--r,c<l---'=--"-'="--r.;;;ir,;;-:�l--To Relay 

To Bose 
Terminals 

8 -D-5657 
Front View 

Chassis ooeroted shorting switch 

Fig. 13-Internal Schematic Of The Circuit Opening Inverse 
And Very Inverse Time Type CO Relays With In­
stantaneous Trip Attachment In The Type FT Case. 

cr.;:��lor __ J.-..--

Operation 
Indicator -�--+� 

Caver operated 
switch when 
uMCI 

8 -D-5574 

r.;'\�_ � _ ___J\1� 
� v- -� 

�___}\·� � ...- -� 

Front View 
Chassis operoted shorting swi tch 

Tnt Switch 

Short 
Circuit 
Switch 
Red 

Hoodle 
T·>Reloy 

Fig. l�Intemal Schematic Of The Three Element Double 
Trip Circuit Closing- Types CO And COH Relays 
With Instantaneous Trip Attachment In The Type 
FT Case. The Single Trip Relays Have Terminal 3 
And Associated Circuits Omitted. 

6 

uc��; Po>�le!_ __ +--1t==:::!i::-:::::_ 
Transformer coils 
on CO ma1n coil 

De-ton 
Contact or 
Sw1tch 

8-D-5655 Chassis operated shorting switch 

Fig. 14-Internal Schematic Of The Circuit Opening Definite 
Minimum Time Type CO Relays With Instantaneous 
Trip Attachment In The Type FT Case. 

63-D-835 

REAR "'E"' 

TOP TERti.NO.- FOR 5TD.CASE 
BOTTOM TERM.NO.t. TEST 5'". 
FOR "TYPE F"TCPISE. 

E5CI'IPEI'\ENI 
MAI>NET-

CLOCK 

liS �. "£.. 
"Ti.Sf 

�----------�- �� 

Fig. IS-Diagram Of Test Connections For Circuit Closing 
Types CO And COH. 
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TYPES CO A N D  COH OVERC U RRENT RELAYS ___ _____ __ ' - L ._4_1 -2_so�J 

2 2 . 5 3 3 - 5  4 5 6 

4 5 c 8 1 0  12 1 5  

The t yp o  C O  inv e r s e ,  v e r y  i n v e r s e  ( l ow 

en e r [ y ) or tl1 e  t yp e  C OH c ir c u i t  c l o s i n g r e lay 

i s  avai l a� l e  i n  t he f o l l ow i n g  c u r r e n t  ranges . 

0 . ', 0 . c  0 .  

2 2 .  3 
4 

The t yp e  

on l y  i n  the 

1 . 0  l .  

3 .  4 

2 . 0  

5 

1 2  1 5  

c o  
4 

c i r cu lt -opnn i n [  r e l ay 

t o  1 : :1 ampe r e  ran[ e . 

is made 

A l ow e r  

ran[e i s  n ot d e s i rab l e  be c au s e  t he b u r d e n  o f  a 

l ow - ranre t r ip c o i l  i s  t o o  he avy on the 

cur' rent t ran s :f o rme r . On e t rip c o i l  i s  r e -

qu i r o d  f o r  e a c h  r e l ay . 

The t ap va lu e i s  t he � in in:um current 

required to just c l o 2 e  t h e  r e l ay c on t ac t s .  In 
ad d i t i on t o  t h e  t aps . t h e  i n it i a l  p os i t ion o f  

t h e  movi n [  c ont a c t � s  a� : u s t ab l e  aroun� a 

semi c ircu lar l e v e r  s c a l e  c a l ib r at o d  in l l  

d ivision s . 

These r e l ays may have e i the r s l n g l e  o r  

d oub l e  c i r c u i t  c l os in [  c on t a c t r f o r  t r ip p in [  

e it h e r  o n e- or t �,.,r o  b J:' F'=;a\:: e rs . o r  1:1ay ha·.-e c i r -

cu l t - op en ing c ont ac t s  : o r 

b re ake r s  b y  current fr om the 

f orme r s . 

t l' 1lJIJ ��n c  t h e  

cu r re n t  t ran s -

Tl1e charact e r i 2 t i c s  o f  tho � a r l ou s vari e t i e s  

o f  t yp e  C O  and C OH r e l ays usua l l y �upp l l e d  are 

as shown on page 13 . 

The burdens and t h e rmal r at i n rs a r cc  l is t ed 

The i n s t an t an e ou s  t r ip a t t a c �n e n t  has a l 

t o  4 r an ge . Typ i c a l  ran g e s  a r P  1 0 - 4 0  or 20 -80 
but ot her ran �·es m a y  b n  s np iJ l :I erl a s orrle rPd . 

The De - i on c on t a c t o r  swi t ch on the c i r c u i t  

o p e n i n g  re l a� s has a m i n imu:n p i c k -up of 4 

amp e re s a - c . 

Th8 in s t an t an e ou s l o c:( - out at t achment has 

a 3 to l ran ge H l t h  t yp i cal ran e; e s  s imi l ar t o  

the i n s t an t an e ou s  t rip at t achme n t . 

Trip C i l� c u i  t 

The main c on t a c t s w i l l safe l y  c l o s e  3 0  

amp e r e s  a t  2 ') 0 v . d - e , and the s 1 : i t c h  c ontac t s  

w i l l  s af e l y  carry t h i s  current l on g  enough t o  

t r i p  a b r e a'ce r . 

The r e l ay w i t h out the in s t an t an e ou s  t r ip 

a t t achmen t  is shippPd 1d.t h  the opel'a t i on i ndi ­

c a t o r  and t he c on t a c t o r  s w i t c h  c on n e c t e d  in 

paral l e l . This c i� c u it is A u i t ab l e  f o r  a l l  

t l· i p  currc: n t s  abo \ e  2 . 2 'J amp e r e s  d - e . If the 

t r ip current is less t han 2 . 25 amp e re s ,  there 

i s  n o  need 0 0 r  the c on t a c t o �  s wi t ch and it 

s ho u l d  be d is c on n e c t e d . T o  d is c onn e c t  t he 

c o il in t h e  s t an dard c a s e  r e l ays , remove t h e  

A ho r t  l e ad t o  the c o i l  on t he f r o n t  s t at i on a r y  

c on t a c t  of t he c on t a c t o r  s w it ch .  ThJ s l e ad 

should be fas t e n e d  ( dead e n d e d ) un d e r  t h e  

sma l l f i l is t e rhead s c rcm l o c at e d  in t h e  

Ml c a r t a  b a s e  of t he c on t ac t o r  sw i t ch . F o r  the 

F l e x i t e s t  r e lay s , t h e  c o i l  �s d i s c on n e c t ed by 

removing the c o i l  l e ad at the s p r in g ad j u s t e r  

and de ad - e n d in[ i t  u n d e r  a s c rew a t  t h e  t op o f  

t h e  Mi c ar t a  supp o r t . 

The r e l ay w i t h  t he in s t an t an e ou s  t r ip 

at t ac hme n t  h a s  a t 1w amp e r e  c on t a c t o r  s w i t ch 

l n  s e r i e s  1ii th a on e ampere o p e rat i on indi ­

cat o r  in e a c h  t r ip p ath . 

When t he r e l ays are u s e d  w i t h  c i rcuit 

b r e akers t h a t  are i n � t an t an e ou s l y  r e c l o s e d ,  i t  

ls n e c e s s ar y  t o  arran re the r e l ay c on t a c t s  t o  

b e  qui c k  op e n in g .  Th is i s  d o n e  b y  s c rewing i n  

t he sma l l  s e t  s c rew on t h e  s t a t i on ary c on t a c t  

assemb l y  un t il t h e  c on t ac t  r iv e t  re s t s  s o l i � l y  

o n  tho M i c a r t a  supp ort . When t h i s  l s  d on e . 

t he p o s it i on o r  t h e  c on t a c t  s t op on t h e  t ime 

l e ver s h o u l d  be s h i f t e d  s o  t hat t h e  mo vin g and 

s t at i on ary c on t a c t s b a r e l y  t ou c h  when the t ime 

l e v e r  is s e t on z e r o . 

CONTACT CIRCUIT CONSTANTS 
Un ive r s a l  T r ip C ir cu it 

Re s i s t an c e  of 0 . 2  amp e r e  Target . . . . . .  2 . 8  ohms 

Res is t an c e  o f  2 . 0  amp e r e  C o n t a c t  

S"i t ch . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  C .  2 5  ohms 

Re s i s t an c e  of T arge t and S1i i t c h  ln 

Para l l e l  . . • . . . . . . . . . . . . . . . . . . . . . . . .  0 .  23 ohms 
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TYPES CO AND COH OVERCURRENT RELAYS __________ _ 

63-D-836 
Au� Relay 

C1r(U1! C•pen1ng type CO relay 

2 . ,B 
,'",1 ' 

I 
I 

Front 

Switch 

1 15 Vo ll A·( 
Test 
Source 

Fig. 17-Diagram Of Test Connection For Circuit Opening 
Type CO Relay. 

t�rip Coil 
Circu11 Breaker 

� 
h 

"""" 

I 

. H u 2J • CO�\ z - -��· · 1 
cs cs 

:� :��-�� -�. �� � r 
Rear View 

.C H 

'-o 

-<> 

p ho<:.c 1 

p has�2 
p OS 
N ·�· 

�J To op terminal no. 
or std. case I 

�l Bottom terminal 
no.Stest switches 
for type FT case 

87-D-228 

Fig. 1 9-Extemal Connections Of The Circuit Closing Types 
CO And COH Relays For Overcurrent Protection 
On A Two-Phase System. 

Trip C ircuit with Instantaneous Trip 

Res i stance of 1 . 0  ampere Target . . . . . .  O . l6 ohms 

Res i s t ance of 2 . 0  ampere C ontactor 

Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 25 ohms 

Res i st ance of T arget and Switch in 

Series  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 4 1  ohms 

INSTALLATION 

The rel ays should be mount �d on swit chboard 

panel �  or their e quivalent in a locat i on free 

f rom dirt , moisture , exc e s s ive vibrat i on and 

heat . Mount the relay vertically by means of 

8 

�--------------------------------A 

��---------------------------8 

87-D-228 

Fig. IS-External Connections Of The Circuit Closing Types 
CO And COH Relays For Overcurrent Protection 
On A Single Phase System. 

��-----------------------------------------A 
��------------------------------------- 8 

11�nr]�
�
��
�
:�������;��;�;�;::;::c:;;::�o;:;-,.� 

tJ H A ���: 
I o-

H·GNC 

h 

10'1 ..• � � 9  
ir' · v  ·'it 

Rear View 

Top terminal no. 
for st'd case 

l:lollom lermmol 
.,_ no.B test sw•tches 

�-- __j for type F T cose 
� ,  �------------� 

87-D-227 

Fig. 20-External Connections Of The Circuit Closing Types 
CO And COH Relays For Phase And Ground Over­
current Protection On A Three-Phase System. 

the two mounting studs f or the st andard cases  

and the type FT proj ect i on case  or by  means of  

the f our mount ing holes  on  the  flange for the 

s emi -flush type FT case . E ithe r  of the studs 

or the mount ing s c rews may be ut i l ized for 

grounding the relay .  The e l e ctrica l  con ­

nect ions may be made direct t o  the t erminal s  

b y  means o f  s crews for s t e e l  panel mounting or 

to terminal studs furnished with the re lay for 

ebony asbes t o s  or s late pane l mount ing . The 

t e rminal studs may be easily removed or in ­

s erted by locking two nut s on the studs and 

then turning the proper nut with a wrench . 

Because  the c ircuit -opening relay c ontact s 

short c ir cuit the t rip coi l . it i s  important 

that the relay b e  mounted where it w i l l  not be 

sub je ct t o  shocks whi ch may j ar the c ontact s 
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�------------ -------------------------------A 
-+�-------------------------------------------- 8 

-tJ�--:;��============i=:=:==::==:=:::::::::=c W-J Pos 

'=t 1'4eg 

[ t-� .,�&,2!.!-.1' � f------..f------, � 1 - CO.COH C �J CO.COH A J ,_ _ 2 J  , _CO i,! 
2 ·1@)E�· 1 Top terminal no. 

co for st'd.case 
10,1,. .., �  .. H 9 r�-<> ""� ��-- ��i . }:f--::-t;:;:ll===::.======-JJI Pear voew �g���s:

e
;:���es 

f'-t�.__�r---------------+------------lfor type FT case 
-!o 

A 8 C 
87-D-227 

Fig. 21--External Connections Of The Circuit Closing Types 
CO And COH Relays For Phase Overcurrent Pro­
tection On An Ungrounded Three-Phase System. 

open and thereby a l l ow current t o  f l ow through 

the t rip coil . Troub le of this kind can be 

avoided by prevent ing iars t o  the switchboard 

and also  by s e t t ing the t rip 

so that it will  n ot operat e  

coil  high enough 

on normal load 

current . Thi s is an ext ra safeguard so that 

there is no  dan s:er from even an exc e s s ive 

shock unle s s  the current i s  a l s o  heavy . 

Typical external connect ions  are shown in 

Figures 1 3  t o  22 . When us ing the circuit ­

opening relays for phase protect ion , ground 

protect ion may be secured by using a l ow­

energy c� rcuit - c l o s ing re lay operating on  a-c . 

voltage t rip coil . as shown in Figure 22 . 

SETTINGS 

There arc two settings -name ly the current 

value at which the relay c lo s e s  i t s  contact s 

and the t ime required t o  close  them . When the 

re lay i s  t o  be used t o  protect equipment 

again st  overload . the sett ing must  be de­

termined by the nature of the  load , the magni ­

tude o f  the peaks and the .frequency o f  their 

occurren ce . 

For sectionalizing t ran smi s si on systems the 

current and t ime sett ing must be det e rmined by 

calculation , due consi derati on being given t o  

the t ime required for c ircuit breakers t o  open 

3 0  that proper s e le ct ive action can be 

obtained throughout the system . 

TRIP COILS 

r."" 
c o - c  c� 1f? 

D� � 
4 

�� r� 
[; 1--- CO COH- GNO. LJ 

rd� -:- S I 
10!_.. � .. � 9 

A 

B 

c 

CO - B  1 CO-A u. ·" .'tl 
� cs i9 "�I , · · " [I REAR VIEW 

I 

J,_ 02 " TOP TERMINAL NO. FOR ST'O CASE. 

REAR VIEW 

A B C 

87 -D-226 

BOTTOM TERMINAL NO. AND TEST 

SWITCHES FOR TYPE FT CASE. 

Fig. 22-External Connections Of The Circuit Opening Type 
CO Relay For Phase Overcurrent Protection And Of 
The Circuit Closing Types CO And COH Relaya For 
Ground Protection On A Three-Phase System. 

Current Sett ing 

The conne ctor s crew on the t erminal p late 

above the t ime s cale makes connect ions to 

various turns on the operat ing coi l . By 

p lacing this s crew in the various hole s , the 

re lay wi l l  just c l o s e  cont act s at the corre ­

sponding current , 4 -5-6 -8-10-12  or 15 ampere s , 

or as marked on the t erminal p l at e . 

The t ripping value of the relay on any tap 

may b e  alt ered by changing the initial tension 

of the spiral spring . Thi s can be 

accompl ished by turning the spring adjuster by 

means of a s c rewdriver inserted in one of the 

not ches of t he plat e  to which t he out s ide 

c onvolut ion of the spring is fast ened . An 

adjustment of tripping current approximat ely  

15  percent above or below any t ap value . can 

be s e cured . 

CAUTION Be sure that the conne ctor s crew i s  

turned up t ight s o  as t o  make a good contact , 

for the operat ing current pas s e s  through it . 

Since the overload e lement i s  connected 

directly in t he current t ran s former c ir cuit s 

the latter  should be short - circuited before 

changing the c onnector s c rew . Thi s can be 

done convenient ly by inse rt ing the extra con­

nector s crew , in the new tap and removing the 

old s crew from it s original setting . 
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TYPES CO AN D COH OVERC U RRENT RELAYS _________ _ 

T ime Lever Set t ing 

The index or t ime lever l imit s the mot ion of 

the disc and thus varies the t ime of 

ope rat ion . The lat t e r  decreas e s  with l ower 

lever settings as shown in the typical t ime 

curve s of Figure s  23 to 27 .  

ADJUSTMENTS AND MAINTENANCE 

Al l relays should be inspe cted p e riodically 

and the t ime of operat ion should be checked at 

least once every six months . For this 

purp o s e ,  a cycle c ount e r  should be emp l oyed , 

bec ause of it s c onvenience and accuracy . 

Phant om loads shoudl not be used in t e s t ing 

induct i on -type re lays because of the resulting 

distorted current wave form which produces an 

error in t iming . 

A l l  c ont a c t s  should be c l eaned p eriodi cally . 

A c ontact  burnisher S#l82A836H01 is rec ommended 

for this purpose . The use of abras ive mat erial 

for cleaning c on t a c t s  i s  not recommended , be­

c ause of the danger of embedding sma l l  part i ­

c l e s  i n  the face o f  the s oft s ilver and thus 

impairing the c ont a c t . 

The proper ad ju stment s t o  insure correct 

operat ion of this relay 

fact ory and should not 

receip t  by the cu s t omer . 

have been made at the 

be disturbed afte r  

I f  t he adjus tment s 

have been changed or the relay t aken apart for 

repairs , the fol lowing ins t ruct ions should be 

f o l l owed in reas sembl ing and setting it . 

( Overcurrent Element C ircuit -Clo sing Re lays ) 

Shift the p o s it ion of the c ontact s t op on 

the t ime lever and ad just the c ontact s s o  that 

they bare ly t ouch when the t ime lever is  set 

on zero . 

Adjust the t en s i on of the spira l spring s o  

that the relay will c l o s e  i t s  c ont a c t s  a t  i t s  

rated current , a s  shown b y  the p o s i t i on o f  the 

screw on the t ap b l ock . Check the t ime curve 

a s  shown by test with a cycle c ounter,  to be 

as shown on the typical t ime curves .  In the 

factory the relay is tested from the No . 1 0  

l ever position .  The c a l ibration i s  intende d  

10 

to be on the ba s i s  of the c ool or n orma l op er­

a t i on condit ion ina smuch a s  overl oads are of 

short duration . When checking a numb er of 

p oint s on the t ime curve s ,  it  wil l be nec e s ­

sary t o  c ool the rel ay coil s between p oint s  

particularly after operat ing a t  high curren t s . 

An air hose may be used for thi s  purp os e . 

The p o s i t ion of the t orque compensat or on 

the overl oad e leme nt is ad justable . influ­

encing the shape of the curve . Thi s  is  a 

fact ory ad.'ustment and the locat i on of the 

t o rque c ompen sator should not be changed in 

the field . If the re lay has a metal cove r ,  

thi s  cover mu st b e  in p lace when making t e s t s .  

The relays with t orque cont rol  t e rminal s  

w i l l  not operate unt i l  the s e  terminals are 

short -circuited e ithe r by a jump e r  or by the 

ext ernal c ont rol c ontact s .  

C ont actor Switch ( Ci rcuit -Closing Re lays ) 

Adjust the stat ionary core of the switch for 

a c le arance between the s t at i onary core and 

the moving core when the sw itch is p i cked -up . 

Thi s  can be mo st convenient ly done by dis c on ­

nect ing the swit ch and turning it or the relay 

up s ide-down . Screw up the core sc rew unt il 

the moving core s t art s rotat ing . Now back off 

the core s crew unt i l  the moving core stops 

rot at ing . This indicat e s  bhe po int s where the 

p lay in the moving cont act ass embly is t a1-cen 

up , and where the moving core just separat e s  

from the s t at i onary c o r e  s crew . Back o f f  the 

stat i onary core s c rew one turn beyond this 

po int and l ock in p lace . Thi s  prevent s t he 

moving core from st riking and sti cking t o  the 

s t at i onary core because of re s idual magnetism .  

Adjust the c ontact c le arance for 3/32 inch by 

means of the two small nut s on either s ide of 

the Micarta di s c . The swit ch should p i ck up 

at 2 amperes d-e . Te s t  for sti cking aft er 30 

amperes d-e . have b e e n  pas s ed through t he 

c oi l . 

Op era t i on Indic a t or ( C ircui t -C l o s ing Relays ) 

A djust the indicator t o  op erate at 0 . 2 or 

1 . 0 ampere d-e . a s  supp l ie d  gradually app lied 

by l oosening the two s c rews on the under s ide 
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TYPES CO AN D COH OVERCU RRENT RELAYS __________ 
�._L. _41_-2a_o J  

of the assembly, and moving the bra cket for­

ward or backwa rd . Test for sticking a fter 1 0  

times rat ed pick-up current has been app l i e d .  

Overcurrent Element (Circuit Opening Re lays ) 

Adjust the re l ay with the instruct i ons given 

under " Overcurrent Element ( C ircuit Cl osing 

Re lays) " using the t est conne ct ion of Figure 

17 except that for the definite minimum t ime 

circuit opening relay the fo l l owing caution 

should be observed : 

CAUTION When a signal lamp or other vo ltage 

operated devi ce is t o  be conne cted in series 

1-rith the relay contacts , disconnect the in­

t ernal leads of the element from the st at ion­

ary and moving cont acts respe ctful ly and dead 

end them . Then the lamp or other device can 

be connected to the stat ionary and moving 

c ontacts .  

De -ion Contactor Swit ch ( C ircuit Open:j.ng 

Relays) 

Ad just the core st op on the t op as high as 

possib le without. a l l owing the insulat ing 

bushing at the b ot t om of the plunger t o  t ouch 

the Micarta angle . The c ont act will  be sepa­

rat ed from the Mi cart a angle by 1/32"  t o  

1/16 " .  Adjust the c ont act gap spacing t o  

sl ight ly less than 1/16 o f  an inch . Bend down 

the contact springs so that a firm c ontact is 

made but not so strong that the minimum pick­

up value cannot be obt ained . The spring 

t ension should be about 15 grams . 

Hold the relay c ont acts closed and with an 

aux i l i ary re lay coil conne cted across t ermi ­

nal s  t o  simulate the circuit breaker trip 

coil , note that the c ont actor switch pi cks up 

on less than 4 amp eres on the 4 ampere over ­

current t ap sett ing. 

In the c ase of the standard energy c ircuit 

opening re l ay the cont actor swit ch should 

p i.ck-up and seal itse lf open at 7 5% of minimum 

trip current . 

Operat ion Indicat or ( Circuit Opening Re lays) 

Ad just the indicat or similar t o  that de-

scribed for the c ircuit c l osing relay except 

to operate at 4 amperes a-c . 

Instantaneous Trip Att achment 

The posit ion of the Micart a disc at the 

bottom of the e lement with reference t o  the 

calibrat ed guide indicat es the minimum over­

current required to operate the element . This 

disc should be lowered or raised to the proper 

p osi t i on by l o osening the l o cknut which l ocks 

the Mi carta disc and rotating the Micarta 

disc . The n ominal range of adjustments is l 

t o  4 ,  for examp l e  10 t o  40 amperes, and it has 

an ac curacy within the limits of approximately 

1 0% .  

The drop -out value i s  varied b y  raising or 

lowering the c ore screw at the t op of the 

swit ch , and after the final adjustment is 

made, the core screw should be securely l ocked 

in place with the lock nut . It should b e  

adjusted f o r  about 2/3 of the minimum pick-up . 

This element will  not fit in the round -type 

c ase . 

Instantaneous Lock- Out Attachment 

The p osit ion of the bottom of the p lunger 

with reference t o  the cal ibrated guide indi­

cates the minimum current required t o  open the 

c ont acts . To change the sett ing ho ld the t op 

slotted head of the p lunger rod fixed with a 

screwdriver. Then with a second screwdriver 

adjust the l ower end of the p lunger for the 

current p ick-up desired . 

These c ontacts must be given spe cial c are 

because they are in series with the main 

tripp ing c ircuit and may prevent proper re lay 

operat ion if they become dirty . The nominal 

range of adjustment is 3 t o  l .  

RENEWAL PARTS 

Repair work c an be done most sat isfact ori ly 

at the fact ory . However , int erchangeab le 

parts c an be furnished to the cust omers who 

are equipped for doing repair work . When 

ordering parts , always give the c omplete 

namep late dat a .  
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TYPES CO AN D COH OVERC U RRENT RELAYS __________ _ 
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Fig. 25-Typical SO Cycle Time Curves Of The Very Inverse Time (Low Energy) Type CO Relay. 
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TYPES CO AND COH OVERCURRENT RELAYS _________ , __ L. _41_-2ao_J 

ENERGY REQUIREMENTS 

The burdens and thermal capacities of the various circuit s of the re lay are as follow s :  

DEFINITE M INIMUM TIME co RELAYS LONG TIME CO RELAYS AT 60 CYCLES 

AT 60 CYCLES 
Con- On ... 

Con- One* V.A. at tinuous Seeond 
V.A. at tinuous Seeond Ampere V.A. at 5 Tap Power Rating Rating 

Am pen V.A. at 5 Tap Power Rating Rating Range Tap Amperes Current Factor (Aml>eres) (Ampnes) 
Raqe Tap Amperes Current Factor (Amperes) (Amperes) 

l 2 108 1 7  60° lag 4 140 4 26 17 60° Jaq 8 250 
2 . 5 68 17 60° Jag s 140 5 1 7  1 7  60° lag 8 2SO 

3 47 1 7  60° lag s 140 6 1 2  1 7  60" Jag 9 2SO 
2/6 3 . 5 35 1 7  60° lag 6 140 4/15 8 6 . S 1 7  60° lag 10 250 

4 26 1 7  60° Jag 7 140 10 4 . S 1 7  60° lag 1 2  250 
5 1 7  1 7  60° lag 8 140 12 3 1 7  60° lag 1 3  2�0 
6 1 2  1 7  60° lag 10 140 IS 2 1 7  60° lag IS 250 ·�· l 4 26 1 7  60° lag 8 2SO 
5 1 7  1 7  60° lag 8 250 
6 12 1 7  60° lag 9 250 
II 6 .5 1 7  60° Iaiii 10 250 SHORT TIME COH RELAYS AT 60 CYCLES 

10 -i .5 1 7  60° lag 1 2  250 
u 3 1 7  60 °  lag 13 2SO 

Con- One* 15 2 1 7  60° lag IS 250 
V.A. at tinuoua Second 

Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Ampera) . .  ,, . I 

0 . 5  400 4 60° lag 2 56 
INVERSE TIME CO RELAYS AT 60 CYCLES 

0 .6 280 4 60° lag 2 56 
0 .8 !56 4 60° lag 2 56 
1 .0 100 4 60° lag 3 56 

Con- One* 
V.A. at tinuous Second 1 .5  44 " 60° lag 3 56 

Ampere V.A. at 5 Tap Power Rating Rating 2 .0 2S 4 60° lag 4 56 
Range Tap Amperes Current Factor (Amperes) (Amperes) 2 . S  1 6  4 60°l ag s 56 

0 . 5  200 2 66° lag 2 70 
0 .6 140 2 66° lag 2 70 
0 .11 78 2 66° lag 2 70 2 25 4 60° lag 8 250 

0 . 5/2 .5 1 .0 50 2 660 lag 3 70 2 . S  16 4 60° lag 8 250 
1 . 5 22 2 66° lag 3 70 3 I I  4 60° lag 8 250 
2 .0 12 .5 2 66° lag 4 70 2/6 3 .5 8 4 60° lag 8 250 
2 . 5 8 2 66° lag 5 70 

4 6 . 3 4 60° lag 9 250 

l 2 12 .-i 2 66 .4° lag 8 250 5 4 4 60° Jag 9 250 
2 . 5 8 2 66 .4° lag 8 250 6 2 .8 4 60° lag 10 250 

3 5 .6 2 66,4° lag 8 250 
2/6 3 . 5 oi . I  2 66 . 4° lag 8 250 

" 3 . I  2 66.4° lag 9 250 
5 2 2 66.4° lag 9 250 4 6 . 3 " 600 lag 16 250 
6 1 .3 2 66 ,4° lag 10 250 5 4 .0 4 600 lag 16 250 

6 3 . 0 4 60° lag 16 250 

� .. 1 " 3 . I  2 66 .4° lag 16 250 4/15 8 1 .6 4 60° Jag 1 7  250 
5 2 2 66 .4° lag 16 250 
6 1 .-i 2 66 .4° lag 16 250 10 1 .0 " 60" lag 1 8  250 
II 0 . 8  2 66 . 4° lag 1 7  250 1 2  0 . 7 4 60° lag 19 250 

10 0 .5 2 66,4° lag 18 250 IS 0 . 4 4 60" lag 20 250 
1 2  0 .3 2 66 .4° lag 19 250 
15 0 . 2  2 66 .4° lag 20 250 

BURDENS AT TAP CURRENT ON 25 AND SO CYCLES 

25 CYCLES 50 CYCLES 
VERY INVERSE TIME CO RELAYS AT 60 CYCLES V.A. Power V.A. Power 

Factor Factor 
Con- One* 

V.A. at tinuous Second 
53° lag Ampere V.A. at 5 Tap Power Rating Rating Definite Minimum Time CO . . .  16 1 7  600 !q 

Range Tap Ampnes 'Current Factor (Amperes) (Amperes) 

66 .-i0 lag 
Inverse Time CO . . . . . . . . . . . . .  2 60° lag 2 60" 1q  "� · l 0 . 5  125 1 .25 2 100 

0 .6 87 1 .25 66 .4° lag 2 100 Very Inverse Time CO . . . . . . . .  1 .25 60° lag 1 . 25 66 . �· lq 
0 .8 49 1 . 25 66 . 4° lag 2 100 
1 .0 3 1  1 . 25 66 .4° lag 3 100 
1 . 5 14 1 .25 66 .4° lag 3 100 Lona Time CO . . . . . . . . . . . . . . .  16 53° lag 1 7  W �; 
2 .0 8 1 . 25 66.4° lag 4 100 
2 . 5 5 1 .25 66 .4° lag s 100 Short Time COH . . . . . . . . . . . . .  4 53° lag 4 OO" Ia:;: 

2 II 1 . 25 66 .oi0 lag 8 250 
2 . 5 5 1 .25 66 .-io lag 8 250 

3 3 .5 1 .25 66 .oi0 lag 8 250 
BURDENS FOR SATURATION DATA 2/6 3 . 5 2 .5 1 .25 66 . 4° lag 8 250 

4 1 .9 1 .25 66.4° lag 9 250 
5 1 .25 1 .25 66 .-i0 lag 9 250 Voltage taken with Rectox type voltmeter. 
6 0 . 9  1 .25 66 . 4° lag 10 250 

�" ! " 1 .9 1 .25 66 .4° lag 16 250 Multiples 9f Tap Values of Current 3 10 20 
5 1 . 25 1 .25 66 .4° lag 16 250 

V.A. Burden 6 0 .9 1 .25 66 _,o lag 16 250 Definite Time 1 7  100 490 1300 
8 o .s 1 .25 66 .4° lag 1 7  250 

18 .3 10 0 .3 1 .25 66 .-io lag 18 250 Inverse Tim< V.A. Burden 2.0 136 351 

12 0 . 2  1 .25 66.-i" lag 19 250 
15 0 . 1 5  1 .25 66 .-i" lq 20 250 Very Inverse Time V.A. Burden 1 .25 10.75 97 254 

*Thermal capacities for other than one second may be calculated Oil the 
bail of tune beiDa inversely proportional to the square of the current. COH Time V.A. Burden " 37.4 198 506 
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TYPES CO AND COH OVERCURRENT RELAYS _________ _ 

Characte r i st i c s  of Typ e s  co and COR Re lays 

Appr ox . #10 
Levcer Time Torque 
a t  2 0  x Tap Cornpen- Schematic 

"'ype Energy Time Value Gea.ring s a  tor per Figure No . 

c o  Std . De:finite Time 2 Sec . r;on- geared Ye s 3 , 4 , 6 , 8 , 9 , 10 , 12 , 14&15 
c o  Std . De:fini t e  T;_rne 4 Sec . Non- ge2.red Yes 3 , 4 , 6 , 8, 9 , 10 , 12 , 14&15 
co Low Inve r s e  2 Sec . Geared No 3 , 4 , 5 , 7 , 9 , 10 , 11 , 13&15 
co Low Inver s e  4 Sec . Geared Ye s 3 , 4 , 6 , 8, 9 , 10 , 12 , 14&15 
co Low Very Inver se l + Sec . Gee.red No 3 , 4 , 5 , 7, 9 , 10 , 1 1 , 13&15 
c o  Std . Def inite T ime 40 Sec . Geared Yes 3 , 4 , 6 , 8 , 9 , 10 , 12 , 14&15 
C OR Inver s e  1 8  Cyc . I'Jon- Gearecl n c, 3 , 4 , 5, 9 , 10 , 11&15 

Thr e e  e lement r e lay char2, c t er i s t ic s are the s BJne as j n  s ingle element :forms . 

0 

Panel location for _ n 
semi f lush type mtg�' 

I 
0 

10� r 6 
- 6.2, � 16 

. 190-32 Term. screw 
use .190-32 stud for 
thick panel mig. 

5 [6- IS Mtg.stud 2 Req. 

2 f-6 With screw 

2� With s lud 

iQio.hole dr i l l  per 
internal schematic 

for projection mig., 
on thick panels 

Cut out for 
projection mtg. 

on thin panels 

Typ i c a l  
6o Cycle 

Time Curve 
per Fig . No . 

2 3  

24 

25 
27 
26 

9-B-2020 

Fig. 28-0utline And Drilling Plan For The Single Element Types CO And COH Relays In The SlO Projection Or Semi-Flush 
Type FT Flexitest Case. See The Internal Schematics For The Terminals Supplied. For Reference Only. 
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TYPES CO AN D COH OVERCU RRENT RELAYS _________ .......;'- L_. 4,;.;_1 -=2s;.:.;o J  

joia.On?/ 

. 190·32 Term. screws & 
sluds, J·20mount/nq 
screws &. studs 

63-D-301 
/Dia.Dri/1 

!Std size opening 
for thin panel 
(1f desired) 
siz!J number 

9 1 and /o�ation 
1 ofopenmgs ioptional 

I 

Use studs far 
thick panels 

Fig. 29-0utline And Drilling Plan For The Single Element 
Types CO And COH Relays In The Projection Type 
Standard Case. See The Internal Schematics For 
The Terminals Supplied. For Reference Only. 

Fig. 30-Cutline And Drilling Plan For The Three Element 
Types CO And COH Relays In The Projection Type 
Standard Case. See The Internal Schematics For 
The Terminals Supplied. For Reference Only. 

0 

I 
L 

Panel location for 
semi flush type mig. 

0 

21� 

I � 
0 

-6ii� 

7 loia.hole drill per 1032 
internal schematic 
for projection mtg. 
on thick panels 

Cut out for prol'ection mig. 
on hin panels 

.190-32Term.screw 
use .190-32 stud for 
thick panel mig. 

�-18 M"J.slud 2 Req. 

2�With screw 

2� With stud &R. 

Studs for projection type 
mtg. � dia. hole (2 ReqJ 

9u !6 

9 -B - 1 901 

Fig. 31- Outline And Drilling Plan For The Three Element Types CO And COH Relays In The LlO Projection Or Semi-Flush 
Type FT Flexitest Case. See The Internal Schematics For The Terminals Supplied. For Reference Only. 
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l . l .  41-280 J 

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPES CO AND COH OVERCURRENT RELAYS 

CA�N Before put t ing prot ect i ve re lays 

into service , remove all blocking which may 

have been inserted for the purpose of securing 

the parts during shipment . Make sure that al l 

moving part s operate freely . 

contact s t o  see that they are 

Inspect the 

c lean and can 

close prope rly . Operate the relay t o  check 

the set t ings and e lectrical � �nne ctions . 

APPLICATION 

The se induct ion-overcurrent relays are used 

to disconnect circuit s or apparatus when the 

current in them exceeds a given value . Where 

a stat i on bat t e ry ( 48 vol t s  or over ) i s  

availab l e , the circuit c l o s ing type relays are 

normally used to t rip the c ircuit breaker . 

Where low voltage or no stat ion bat tery 

exists , the circuit opening type relay in con ­

junct ion with a - c  series t rip c o i l s  can be 

used to open the breaker . 

The inverse t ime ( low -ene rgy ) type re lay 

is used in preference t o  the definite minimum 

t ime ( st andard energy ) relay where the re ­

quirements ne c e s s it at e  ( 1 )  a l ower burden on 

the current t ransrorme r ,  or ( 2 ) a more inverse 
curve for se lectivity , or ( 3 )  a very low cur ­

rent range a s  f o r  examp l e ,  ground prot ect i on 

of t ransmi s s ion syst ems . 

The very-inver se t ime ( low-energy ) re lay i s  

s imilar t o  the inverse re lay and i s  used where 

a s t i l l  more inve rse curve is desired . The 

term " l ow energy" refers to the burden at tap 

value that is p laced on the current t rans ­

formers and does not refer t o  the current 

rat ing . 

The long t ime ( 4 0  second ) relay is de s i gned 

to prot ect motors against overloads . This can 

be equipped with an instantaneO'lS attachment 

SUPERSEDES l .L. 41 -280 H 
*' Denotes change from superseded issue 

that w i l l  operat e ,  if a short -circuit occurs 

in the mot or . 

The type COH relay finds app l icat i on for 

phase and ground prot e ct i on where a high speed 

induction type re lay is desired . It is s ome ­

t ime s used in differential prot ect ive s chemes . 

The above relays can be supp lied with the 

s e c ondary e l ect romagnet ci rcuit brought out t o  

separat e terminals . This variety i s  known as 

the type CO or C OH Torque Cont rol Relay . Thus 

the c ontact s of a separate relay can be used 

to cont rol the operat ion of the t orque control 

re lay . For examp l e ,  a three phase directional 

relay plu s sui t ab l e  auxil iary relays can be 

used to dire ct ionally cont rol three t orque 

c ontrol re lays . 

CONSTRUCTION AND OPERATION 

Circuit -Cl osing Re lay 

The c ircuit -closing type s CO and COH re lays 

cons i st of an overcurrent e lement , an opera ­

t ion indicat or ,  a contact or swit ch, and an 

instantaneous t rip att achment whe re required . 

Overcurrent Element 

Thi s element is an induction-d i s c  type e l e ­

ment operating on overcurrent . The induction 

disc is a thin four -inch diameter , aluminum 

disc mounted on a vert ical shaft . The shaft 

is support ed on the lower end by a steel bal l  

bearing riding between concave sapphire j ewel 

surface s ,  and on the upper end by a stainles s  

s t e e l  p in .  

The moving cont act is a small s i l ve r  hemi -

sphere fastened on the end of an arm . The 

other end of this arm is c lamped t o  an insu-

lated sect ion of the disc shaft in the non-

geared type relays , or to an auxi liary shaft 
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TYPES CO A N D  COH OVERCU RRENT RELAYS __________ _ 

� E �ecfromo�n�t �Dose Ro!o!1on 

l l -D-9497 

Fig. 1-Flux And Current Relations in The Type OOH. Type 
CO Inverse and Very Inverse Time Relays Without 
The Torque Compensator. 

Operation -----1---... 
Indicator 

--: l- -
Tri p  circuit _j 
interlock for 
detachable 
relays 

Contact o r  ____ +-__, 
Switch 
For trip currents 
less than 2.� amps.L·+--.J 
disconnect and -
dead end t hi s  lead 

77 -D-721 

co 

Rear View 

Fig. 3-Internal Schematic Of The Double Trip Circuit 
Closing Types CO And COH Relays In The Stand­
ard Case. The Single Trip Relays Have Terminal 3 
And Associated Circuits Omitted. 

geared t o  the d i s c  shaft in the geared type 

relays . The e lectrical conne ction is 

from the moving contact through the 

made 

arm 

and spiral spring . One end of the spring i s  

fastened t o  t he arm . and the other t o  a 

s lotted spring ad juster di s c  which in turn 

fastens t o  t he element frame . 

The stat:i_ onary contact a s s embly con s i s t s  of 

a s i lver contact attached t o  the free end o f  

a leaf spring . Thi s spring i s  fastened t o  a 

Micarta b l ock and mount ed on the e l ement 

2 

Fiq. 

(9-- Elec!romognef �Di6C Ro!ofl()n 
ll -D-94 1 1  

2-Flux And Current Relations In The Long Time and 
Definite Minimum Time Relays With The Torque 
Compensator. 

co IT 

I 

L. 
Fig. 4-Internal Schematic O f  The Single Trip Circuit 

Closing Types CO And COH Relays With Instan­
taneous Trip Attachment In The Standard Case. 

frame . A smal l set s crew permi t s  the acJ ­

vThen d ouble  trip justment of contact fol l ow .  

i s  required , another leaf spring i s  mounted on 

t he Micarta block and a doub le contact i s  

mounted o n  the rigid moving arm . Then the 

s t at ionary contact 

ad j ustment so t hat both 

s imultane ou s l y .  

set s c rews permit 

c ircuit s wi l l  be made 

The moving disc  is rotated by an e le c t r o ­

magnet in t h e  rear and damped b y  a p ermanent 

magnet in the front . The operat inf t orque of 

the inverse or  very inverse  relays is obt ained 
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TYPES CO A N D  COH OVE RC U RRENT RELAYS --------�-I.L_. _4 1_- 7s_o J 

" - -, r -
Trip circwt j 
tnterlock for 
detachable 
relays 

���:��tor ---+--" 

Upper Pole 
Co l i S  

7 7 -D-237 

F'ig. 5-Internal Schematic Of The Double Trip Circuit 
Closing Inverse And Very Inverse Types CO And 
COH Relays With Torque Control Terminals In The 
Standard Case. The Single Trip Relays Have Term­
nial 3 And Associated Cin:uits Omitted. 

AU.11 t l lory 
����=t"�rmer--+, 
Secondary 

��f1�r Pole'----+----. 

6;,;t��occ,e'--+-+_,­
������;Y ---+---:-::-
Transformer 
Pnmary 

Oe·ion 
Contoctor 
Swllch 

����antan . .:.eo:.:u:..:se,__...>.,===:::_ ________ __., 

1 1 -D-9480 

Fig. 7-Internal Schematic Of The Circuit Opening Inverse 
And Very Inverse Time Type CO Relays With In­
stantaneous Trip Attachment In The Standard Case. 

by t h$ c i rcuit arrangement shown in Figure l .  

�n e main p o l e  c o i l  of the re lay act s a s  a 

t ran s f orme r and induc e s  a v o l t a["e in a s e c o n -

dary c o i l . Current from this s e c ondary c o i l  

f l ows t hr ough � he uppe r  p o l e  c o i l s  and t hu s  

produ c e s  t orque o n  t h e  d i s c  b y  t he rea c t i on 

b etween t he f luxe s of the upp e r  and l ower 

p o l e s . 

The deiin it e -t ime re lay obt ain s i t s  f lat 

charac t e r i s t i c  curve b e c au s e o f  a sma l l  

saturat ing t ran s f o rme r that i s  i n t e rp o s e d  

between t he s e c ondary c o i l  and the upp e r  p o l e  

c o i l s . Thi s i s  c a l l e d  t he t o r que c onpens at or 

and it s l ow s d own the d i s c  movement to such an 

Operottol!l _ 
lndtcotor 

Rear Vie..., 

Tjrque 
Clmpensotor 

6 -D-7363 

Fig. 6-Internal Schematic Of The Double Trip Circuit 
Closing Definite Minimum Time Type CO Relay 
With Torque Control Terminals In The Standard 
Case. The Single Trip Relays Have Terminal 3 
And Associated Circuits Omitted. 

Torque 
Compensator 

5 -D-1583 Rear View 

De-ion 
Contactor 
Switch 

Fig. 8-Internal Schematic Of The Circuit Opening Definite 
Minimum Time Type CO Relays With Instantaneous 
Trip Attachment In The Standard Case. 

extent t hat n o  

( See Figure 2)  . 

gear ing i s  require d . 

The l on g  t ime r e l ay i s  a geared re lay with a 

t or que c omp e n s at o r .  

The t ype C OR re l ay i s  a n on -geared re lay 

without a t orque c omp e n s at or . 

Contactor Swi t c h  

The d -e . cont ac t o r  s w i t c h  i n  t h e  re lay i s  a 

sma l l  s o le n o i d  type s w i t ch . A cylind r i c a l  

p lunger w i t h  a s i l v e r  d i s c  moun t e d  on j t s  

l ower end mov e s  in the core o f  t he s o lenoid . 
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TYPES CO AN D COH OVERCU RRENT RELAYS __________ _ 

Cover operated 
sw•tch when used 
Conla ctor 
Sw•!th ----+-----' 
For trip current 
less than 2 25omps d isconnect and +------1 
dead end I his lead 

CO

�

A
1 

cs 
B c� 

To Fie lay 

7 -D-6634 Front View 
Chassis operated shortino switch 

Fig. 9-Internal Schematic Of The Double Trip Circuit 
Closing Types CO And COH Relays In The Type FT 
Case. The Single Trip Relays Have Terminal 3 And 
Associated Circuits Omitted. 

Operot•on 
lnd•cotor 

Cover operated 
swilch when used 
��71��lor'----+--.../ 
For trip current 

Test Swt1ct'1 

B X(]) 

��:�.'n���f 02.�ampsr-------" 
dead end this lead 

7 -D-6624 

CO H 

! ! '-''--.;;;_--::,---=....;;;'--.\=..=....;;;=.,_ To Bose 
Front V1ew Terminol't 

Chassis operoled shortmq swilch 

Fig. 1 1-Internal Schematic Of The Double Trip Circuit 
Closing Inverse And Very Inverse Types CO And 
COH Relays With Torque Control Terminals In The 
Type FT Case. The Sinqle Trip Relays Have Term­
inal 3 And Associated Circuits Omitted. 

A s  t h e  p lun z e r  t r ave l s  upward . the 

b r idge s three s i l v e r  s t at i onary c o n t a ct s .  

c o i l  i s  in s e r i e s  w i t h  the ma in c ont act s 

d ; s c 
The 

of 

the r e l ay and <l i t h  t he t r ip c o i l  of the 

b r eake r .  When the r e l ay c on t a c t s c l o s e , the 

c o i l  be c ome s ene rg i z e d  and c l o s e s  the s w i t ch 

c on t a c t s .  Thi s shun t s the main r e l ay 

4 

Short Gircuit Switch ---

Test Switch 

Jnatantaneous 
"Trlp Aitochmenl 

Rod Handle 
RE AR VIEW 

m

��;��ircult 

---1 6 6 � J "ToReloy 
"Tesl Swltcll 

'-=-='-----:----,,.,--+-=::....:=- =.. C
urren! rest Jock 

. "ToBose"Term. 
Front View '------ Chonis Operoled - Shortina Switch. 

Fig. 10-Internal Schematic Of The Single Trip Circuit 
Closing Types CO And COH Relays With Instan· 
taneous Trip Attachment In The Type FT Case. 

Cover operated 
switch when us 
Contact or 
Switch ----+----' 
For trip current 

������;J��rpr,+-___ _, 
dead end this lead 

Torque 
Compensator 

7 -D-6631 

"Test s .. ilch 

./""--+- U�if_; Pole 
'-�---1- T���

�!�r�r 

Fig. 12-Internal Schematic Of The Double Trip Circuit 
Closing Definite Minimum Time Type CO Relay 
With Torque Control Terminals In The Type FT 
Case. The Single Trip Relays Have Terminal 3 And 
Associated Circuits Omitted. 

c on t a c t s .  t he rchy r e l i e v inf them of the dut y  
of c arrying t rippinf current . The s e  c on t a c t s 

remain c l o s e d  unt i l  the t r ip c i r cu i t  i s  o p e n e o  

b y  t he aux i l iary s w :Lt ch on the brea'{ e r . 

Ope rat i o n  In d i cat o r  

T h e  o p e rat i on i n d i c a t o r  is a sma l l  s o l e n o i d  
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TYPES CO A N D  COH OVERC U RRENT RELAYS __________ L_t. _4 1_-'l.c....:.ao...:.J 

c o i l  connected in the t rip c i rcuit. When the 

coil is energized . a sp ring-rest rained arma­

ture re leases t he white ta rget which f a l l s  by 

gravity t o  i ndicate comp let ion of t he t rip 

circuit . The indicat o r  i s  reset f r om out side 

of the case by a push r o d  in t he co ver or 

cover stud . 

Instant aneous Trip (When Supp l ied ) 

The instantaneous t rip at t achment is a sma l l  

solenoid t ype e lement. A cylind rical p lunger 

rides up and d own on a vertical guide rod in 

t he center o f  the so len o i d  c o i l .  The guide 

rod is fastened to t he stat ionary core , which 

in turn screv1s in t o  t he e l emen t frame. A 

si l ver disc is fastened t o  t he m o v ing p lunger 

t h r ough a helical sp ring. When the coil is 

energized. the p lunger m o ves upward carrying 

t he sil ver disc which bridges t hroe con ica l ­

shaped st ationary contacts. In this p osit ion , 

t he he l ical sp r ing is compressed and t he 

p lunger is free t o  move while tho contact 

remains stationary. Thus. a -c. v ibrat j ons o f  

t he p lunger al'e preven ted from causint: contact 

bouncing. A Micarta d i sc screws on t he b o t t om 

of the guide rod and i s  l ocked in p osition by 

a sma l l  nut. It s p osit i o n  determines t he 

p i ck-up current of t he e lement. 

Instant aneous L ock-Out Att achmen t  

(When Sup p l ied ) 

The l ock-out at tachment i.s used t o  p revent 

tho relay rrom t r ipping a c ircuit b reaker when 

current is t o o high -ab o ve i t s  

capac ity. 

Circuit-Opening Relay 

in terrup t ing 

The circuit-opening type C O  Relay consists 

of an overcurrent e lement, a de-ion contact or 

switch, an operat ion indicat o r  and an instan­

taneous t r i p  att achmen t  where required. 

Overcurrent Element 

The overcurrent const ruct i on and operat i on 

is similar t o  that described f o r  the ci rcuit 

c l o s ing r e l ays . 

De-ion Contact o r  Swit ch 

This switch is a sma l l a-c. so len did switch 

whose coil is energized from a few t urns on 

t he l ower p o le of t he overcurrent e l emen t in 

the standard-energy t yp e  re l ays. and f r om a 

sma l l  t rans f o rmer connected in t he main 

current ci rcuit in the l o w-energy t ype relays. 

Its const ruct ion is similar t o  t he d-e. type 

switch except that t he p lunger operates a 

spring leaf arm w i t h  a sil ver contact sur face 

on one end and rigid l y  fixed t o  the frame at 

the other end. 

The o vercurrent e l emen t contacts are in t he 

c on t act or switch coil circuit and when they 

c l ose. the so lenoid p lunger moves upward t o  

open t he de-ion cont acts which n o rmal l y  short 

circuit the t r i p  c o i l. These contacts are 

ab le to transfer t he heavy current due t o  a 

sh ort c i rcuit and permit t his current t o  

energize the breaker t r i p  coil. 

The t ransformer coil on t he l ower pole o f  

t he overcurrent e lement a n d  t he contact or 

swi t ch ci rcuits in the standard energy type 

relays are connected to the main circuits as 

shown in Figures 8 and 1 4 . When t he o ver­

current contact c l oses , the contact o r  switch 

operates , and the v o l t age across the t rip c o i l  

i s  impressed o n  t he transfo rmer and contact or 

switch coil s. This v o l t age acts t o  seal-in 

t he contact or switch . and t o  feed energy 

t hr ough t he t ransformer coi l t o  the main over ­

current winding whi ch produ c e s  c ontact c l o s ing 

t orque . This arrangement provides a def init e 

min imum p i c k -up value larc:ely independent of 
the value of t r i p  coi l impedance. 

Operation Indicat o r  

The operat i o n  ind icator i s  in series with 

t he b reaker t rip coil. Its const ruct i on is as 

described above. 

CHARACTERISTICS 

The type CO def i n i t e  m inimum time ( standard 

energy ) or l ong t ime ( 4 0  second ) circuit 

c l osing relay is ava i l able in e ither of the 

f o l l owing current ranges. 
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TYPES CO AN D COH OVE RC U RRENT RELAYS __________ _ 

.lux•hary Current 
Tron�former ---+--____,_ 
Secondary 

�rua·�����;�; r�en::_:t:__-+-��;:;---.... 
Pr�mary 

8-D-5657 
Front View 

Chassis ooeroted shortm9 switch 

To Bose 
Terminals 

Fiq. 13-lnternal Schematic Of The Circuit Openinq Inverse 
And Very Inverse Time Type CO Relays With In­
stantaneous Trip Attachment In The Type FT Case. 

Cover operated 
svutch when 
used 

8 -D-5574 

a.�- � AIT ...er."\ 
� v- -� 

�_____J.·� � ...- - � 

��� 
� v- - � 

Rear View 

Test Sw itch 

Front View 
Chassis operated shortong switch 

Tnt Switth 

Short 
Ci rcuit 
Swolch 

Red 
Handle 

T,, Retoy 

Fiq. IS-Internal Schematic Of The Three Element Double 
Trip Circuit Closing- Types CO And COH Relays 
With Instantaneous Trip Attachment In The Type 
FT Case. The Sinqle Trip Relays Have Terminal 3 
And Associated Circuits Omitted. 

6 

��� Po���--������ 
Transformer coils 
on CO mo1n coil -+�...,....,� 1 

8 -D-5655 

Fiq. 14-lnternal Schematic Of The Circuit Openinq Definite 
Minimum Time Type CO Relays With Instantaneous 
Trip Attachment In The Type FT Case. 

63-D-835 E5CI\PB'IENT 
MP..IONET-

CLOCK 

IIS'II. ,.C. 
TEST 

�----------._ �� 

Fiq. 16-Diaqram Of Test Connections For Circuit Closing 
Types CO And COH. 
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2 2 . 5  3 3 - 5  4 5 6 

4 j ( 8 1 0  12 1 5  

The t ype C O  inv e r s e ,  very i n v e r s e  ( l ow 

ener[y ) o r  the t yp e  C OR c i r c u i t  c l o s 5 n g  r e l ay 

i s  avai l ab l e  in the f o l l ow i n g  current range s .  

o . s  0 . 6 0 . 8 

2 2 . 5  3 

4 t: 

l . O  

3 . 5  
0 0 

l .  'i 
4 

1 0  

2 . 0  

5 

12  1 5  

The t yp e  C O  c i r cuit - o p e n i n g  r e l ay i s  made 

o n l y  in the 4 t o  F) amp e r e  rane;e . A l ow e r  

ranEe i s  n ot d e s irab l e  b e c au s e  t h e  b u r d e n  o f  a 

l ow - range t r ip c o i l  i s  t o o  he avy on t he 

current t r an s f o rme r . On e t r ip c o i l  is r e -

quired f o r  e ach r e lay . 

The t ap value i s  t he min imum current 

r e qu i r e d  to just c l o s e  the r e lay c on t a c t s .  In 

add it i on t o  the t a p s . t he i n i t i a l  p o s i t i on o f  

t he movin g  c on t a c t  i. s ad j u s t ab l e  around a 

s emi c i r cu l ar l e ve r  s c a l e  c a l ib r a t e d  in 11 

d i v i s i on s . 

The s e  re l ay s  may have e ither s �n g l e  o r  

d oub l e  c i r c u i t  c l o s in g  c on t a c t s f o r  t r ip p i n g  

e ither one o r  t w o  b r eake r s . o r  may h a v e  c i r -

cult - op e n i n g  c on t a c t s f o r  

b r e ake r s  b y  current f r om the 

f o rme r s . 

t r ipping the 

current t ran s -

The chara c t e r i s t i c s  o f  t he vari ous var i e t i e s  

o f  t yp e  C O  and C OR r e l ay s  u sual l y  supp l i e d  are 

a s shm-1n on page 13 . 

The burdens and t he rmal rat ings are l is t e d  

under En e r gy Re quirement s .  

The i n s t an t an e ou s  t r ip at t a chmen t  has a 1 
t o  4 range . T yp i c a l  range s a r e  1 0 - 4 0  or 20-80 

but othe r r an [ e s may be supp l i e d  as o r d e r• e d . 

The De - i on c on t ac t o r  swit ch on the c i r c u i t  

opening re l ay s  has a m i n imum p i ck -u p  o f  4 

amp e r e s a - c . 

The i n s t an t an e ou s  l o c k - out att achment has 

a 3 t o  1 ran ge w i t h  t y p i c al r an g e s  s im i l a r  t o  

the in s t an t an e ou s  t r ip at t a c hment . 

T r i p  C i r c u i t  

T h e  m a i n  c on t a c t s wi l l  s af e l y  c l o s e  3 0  

amp e r e s  a t  2 j 0 v . d - e , and the s11 i t c h  c o n t ac t s  

w i l l  s a f e l y  c arry t h i s  current l on g  e n ough t o  

t r i p  a b rea'ce r . 

The r e l ay with out the in s t an t an e ou s  t r ip 

att achment i s  s hipp e d  1-l i t h  t he o p e rat i on in d l ­

c at o r  and t he c on t a c t o r  swit ch c on n e c t e d  in 

paral l e l . Thi s c i 1· c u i t  i s  s u i t ab l e  f o r  a l l  

t r ip current s ab ove 2 . 2 'J amp e re s d - e . If the 

t r ip current is l e s s  t han 2 . 25 amp e re s ,  t he r e  

i s  n o  n e e d  f o r  t h e  c o n t a c t o r  s w i t c h  and i t  

s hou l d  b e  d i s c onn e c t e d . T o  d i s c on n e c t  the 

c o i l  in the s t an dard c a s e  re lays , remove the 

s ho r t  lead t o  t he c o i l  on t he f r ont s t a t i onary 

c on t act o f  the c on t a c t o r  s w i t c h .  Thls l e ad 

s h o u l d  be f a s t e n e d  ( dead ended ) under the 

sma l l  f i l i s t e rhead s c rew l o c at ed in the 

Mi c a r t a  b a s e  of t he c on t a c t o r  swit c h .  For the 

F l e x i t e s t  re lays , the c o i l  is d i s c on n e c t e d  by 

remo ving t he c o i l  l e ad at t he s p r i n g  ad j u s t e r  

and dead -ending it unde r a s c rew at the t op o f  

t h e  Mi c a r t a  sup p o r t . 

The r e lay 1-1 i t h  t ho i n s t an t an e ou s  t r i p  

at t achment has a t w o  amp e r e  c on t ac t o r swit ch 

in s e r i e s  with a one amp e r e  ope rat i on i nd i ­

c at o r  in each t r ip p at h . 

Re l ay w i t h  Qu i c k  Op e n in g  C on t act s 

When t he r e l ay s  are u s e d  w i th c i rcuit 

b r e ake r s  t hat are i n s t an t an e ou s ly r e c l o s e d ,  i t  

i s  ne c e s s a r y  t o  arran[e t he re lay c on t a c t s t o  

b e  qu i c k  open i n g . Thi s i s  done b y  s c re w i n g  i n  

t h e  sma l l  s e t  s c rew on the s t at i onary c o n t a c t  

a s s emb l y  unt i l  t he c ontact r i v e t  r e s t s  s o l i d l y  

on t h e  Mi c ar t a  sup p o r t . When t h i s  i s  d on e . 

t h e  p o s it i on of the c on t a c t  s t op on t he t ime 

l e v e r  s h o u l d  be s h i f t e d  s o  that the moving and 

s t at i on ar y  c on t a c t s b ar e l y  t ou c h  1-1hen the t ime 

l e v e r  is set on z e r o . 

CONTACT CIRCUIT CONSTANTS 

Un i ve r s a l  T r i p  C i rcuit 

Re s i s t an c e o f  0 . 2  amp e r e  Target . . . . . .  2 . 8  ohms 

Re s i s t a n c e  of 2 . 0 amp e re C o n t a c t  

Sw i t c h  . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  0 . 25 ohms 

Re s i s t an c e  of Target and S1-1it c h  in 

Para l l e l  . . . . • . . . . . . . . . . . . . . . . . . . . . .  0 . 23 ohms 
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TYPES CO A N D  COH OVERC U RRENT RELAYS __________ _ 

6 3 -D-836 
Clock Au-,. Relay 

( , r c u ' l  c.perHng type CO r e l o y  

2 B ' - ' 
.... 1 ' 

Front 

Switch 

1 !5 Vo l l  A-C 
Test 
Source 

Fig. 17-Diagram Of Test Connection For Circuit Opening 
Type CO Relay. 

tO,. rip Coil  
CirCuli  . H J Breaker 2 .� • CO_!>.I � 2 "�� - 1 

cs 

I I CO H 9 J l ��:�·A".. ·:. I I l  r'-<> < RearV1ew 
t:::::L 

� 

.C H 

p ho:.t 1 
p 
p 
N 

j 
, op terminal no 

or std. case f 

�l Bottom terminal 
no.Stest switches 
for type FT case 

87-D-228 

Fig. 19--External Connections Of The Circuit Closing Types 
CO And COH Relays For Overcurrent Protection 
On A Two-Phase System. 

Trip Circuit with Instantaneous Trip 

Re s i stance of 1 . 0 ampere Target . . . . . .  O . l6 ohms 

Res i stance of 2 . 0  ampere Contactor 

Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 25 ohms 

Re s istance of Target and Swit ch in 

Series . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .  41 ohms 

INSTALLATION 

The relays should be mount�d on swit chboard 

panel b  or their e quivalent in a l o cat ion free 

from dirt , moisture , exc e s sive vibrat i on and 

heat . Mount the re l ay vert i cally by means of 

8 

�-------------------------------- A  

��---------------------------8 

87 -D-228 

Fig. IS-External Connections Of The Circuit Closing Types 
CO And COH Relays For Overcurrent Protection 
On A Single Phase System. 

A 
B 
c 
Pos. tH Tri� � Ne9 

Coli r- Qli:l!_ H·A 
ro .,. ro o- 2 J • CO A I 

2 "l@t� ' I 

<> � ICJI 
.. 

• CO H g  

I <>- ;r--v • .  .;y, 
�-� Rear View 

� H-
f-<> ttD. Top terminal no. � I for s 1 'd case 

Bottom !ermtnal 
.,_ n o . B  lest swt!ches 

- -
'---·- _____j for type F T case 87 D 227 

Fig. 20-External Connections Of The Circuit Closing Types 
CO And COH Relays For Phase And Ground Over­
current Protection On A Three-Phase System. 

the two mount ing studs for the st andard case s  

and the type FT proj ect i on case or b y  means of 

the f our mount ing holes  on the flange for the 

s emi -flush t ype FT case . Eithe r  of the studs 

or the mount ing s c rews may be ut i l ized for 

grounding the relay . The e le ct ri cal con­

nect i ons may be made direct to the t e rminal s 

by means of s c rews for s t e e l  panel mounting or 

to terminal studs furnished with the re l ay for 

ebony asbe s t o s  or s late pane l mount ing . The 

terminal studs may be easily removed or in ­

serted by l o cking two nut s on the studs and 

then turning the proper nut w ith a wrench . 

Because  the c ircuit - opening rel ay c ontact s 

short c ircuit the t rip coi l ,  it i s  important 

that the re lay be mounted where it w i l l  not be 

sub j ect to shocks whi ch may j ar t he c ontact s 
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TYPES CO A N D  COH OVERC U RRENT RELAYS _________ 1_-L_4_:1 ·2:..:.:so:..._J 

,.-------- --------------·A ��, ------------------------------------- 8 +-f-1tH�=======�========�os I I I -+ lr•p r'lt9 

'7 Cod 
1- L. CO.COH C o-J _cO.COH A J 1_ 

2 J • _5:.? A I 

2 .· L@ls:�· 1 Top terminal no 
co for st'd.case 

10 I H 9 

1 I I Rear v.ew Bottom ter�tno o-h I r,p=v-� •71;'1' . 
l no 8 test swttches 

l'-f-+lo---..----------4--------lfor type Flcose 
.!, 

A B C 
87 -D-227 

Fig. 21-External Connections Of The Circuit Closing Types 
CO And COH Relays For Phase Overcurrent Pro­
tection On An Ungrounded Three-Phase System. 

open and thereby al l ow current t o  f l ow through 

the t rip coll . Troub le  or this kind can be 

avoided by prevent in[' i ars  t o  the swit chboard 

and also  by s e t t in[ the t rip coil  high enough 

� o  t hat it 11i l l  n ot operate on normal load 

current . Thi s is an ext ra safeguard s o  that 

there i s  no d anger f rom even an exce s s ive 

shock unl e s s  the current is a l s o  heavy . 

Typical ext ernal connect ions are shown in 

Figures l 'J u t o  22 . When us ing the circuit -

opening re l ays  for  phase protect ion , ground 

prot ect i on may be s e cured by us ing a low -

energy cj rcuit - c l o s ing re lay operat ing on a-c . 

v o l t age t rip coi l , as shovm in Figure 22 . 

SETTINGS 

There are two settin gs -name l y  the current 

value at whi ch the relay c l o s e s  i t s  contact s 

and the t ime r e quired t o  c l o s e  them . When the 

relay is to be used 

against overload , the 

t o  protect  equipment 

sett ing must be de -

termined by the nature of the load , the magni ­

tude o f  the peaks and t he frequency o f  their 

occurrence . 

For s e c t i onal izing t ran smi s s ion systems the 

current and t ime setting must be determined by 

calculat i on ,  due considerat i on being given t o  

the t ime required for c ircuit breaker s  t o  open 

so that p roper s e le ct ive act ion 

obtained throughout the system . 

can be  

[ 
TRIP COILS 

co�c c� 
DD � � 

r (  

A 8 C 

1:---- CO COH· GNO. � 0CO A I 

.,. 2 I D� 
IO !_. � .. � 9 

t 12 II 
REAR VIEW 

87-D-226 

A 

8 
c 

CO - B  C O · A  

f? bJ --�-' 4 

.. 
CS �Hr. l2 � 11 1 2  12 II 

REAR VIEW 

1 
TOP T E RMINAL NO. FOR ST'D CASE. 

BOTTOM TERMINAL NO. AND TEST 

SWiiCHES FOR TYPE F T  CASE. 

Fig. 22-External Connections Of The Circuit Opening Type 
CO Relay For Phase Overcurrent Protection And Of 
The Circuit Closing Types CO And COH Relays For 
Ground Protection On A Three-Phase System. 

Current Set t ing 

The connector s ere\-/ on the t e rminal p late 

above the t ime scale makes connect ions t o  

various turns o n  the operat ing coi l . By 

p lac ing this screw in the various hole s . the 

re lay w i l l  just c l o s e  contacts  at the corre ­

sponding current , lJ. - 5 -6 -8 - l 0 - 1 2  or 1 5  ampere s .  

or as marked on the terminal p late . 

The t r ipping value of the relay on any tap 

may be alt ered by changing the initial t en s i on 

of the spiral spring . This can be 

accompl i shed by turning the spring ad juster by 

means of a s c rewdriver inserted in one of the 

not ches of t he p lat e to which the out s ide 

convolution of the spring is fas t e ned . An 

adjustment of t ripping current approximate ly 

15 percent above or below any t ap value . can 

be  s e cured . 

CAUTION Be sure that the connec t or s crew i s  

turned up t i ght s o  a s  t o  make a good contact , 

for the operat ing current pas s e s  through it . 

Since the overload e lement i s  connected 

directly in the current t ransformer c ir cuit s 

the latter  should be short -c ircuited before 

changing the c onnec t or s crew . Thi s can be  

d one c onvenient ly by inserting the  ext ra con­

nector  s crew , in the  new tap and removing the 

o ld s crew from it s original s ett ing . 
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TYPES CO A N D  COH OVERC U RRENT RELAYS __________ _ 

T ime Lever Set t ing 

The index or t ime lever l imit s the mot ion of 

the disc  and thus varies the t ime of 

operat ion . The latter  decrease s  with l ower 

lever settings as shown in the typ ical t ime 

curve s of Figures 23 to 27 . 

ADJUSTMENTS AND MAINTENANCE 

A l l  relay s  should be inspe cted periodically 

and t he t ime of operat ion shou l d  be checked at 

least once e very s ix months . For this 

purp o s e ,  a cyc l e  c ounter should be emp l oyed ,  

because  o f  its  convenience and ac curacy . 

Phantom l oads shoudl not b e  used in t e s t in g  

induct i on -type relays because of the result ing 

dist orted current wave form which produce s an 

error in t iming . 

A l l  c ontacts  shoul d be c l eaned p eriodi c a l ly . 

A c ontact  burn isher S#l82A836H01 is recommended 

for this purpose . The use of  abras ive mat erial 

for c l eaning c on t a c t s  i s  n ot rec ommende d ,  be­

cause of  the danger of embedding sma l l  parti ­

c l es in the fa ce  o f  the s oft s i lv er and thus 

impairin g  the c on t a c t . 

The proper ad justment s t o  in sure correct 

operat ion of this re l ay have been made at the 

fact ory and should not be di sturbed aft er  

receipt by t he cus t ome r .  I f  t he adjustment s 

have been changed or the relay t aken apart ror 

repairs , the f o l l owing inst ructions should be 

f o l l owed in reas semb l ing and setting it . 

( Overcurrent Element Circuit - C l o s ing Re lays ) 

Shift the �o�ition of the contact s t op on 

the t ime lever and adjust the contact s so that 

they barely t ouch when t he t ime lever is set  

on zero . 

Adjust the tension of the spira l spring s o  

that the relay will close  i t s  contacts at i t s  

rated current ,  a s  shown b y  the position o f  the 

s crew on the tap block . Check the time curve 

as  shown by test  with a cycle c ounter, to b e  

as shown on the typical t ime curves .  In the 

fact ory the relay is tested from the No . 1 0  
l ever position . The calibration is intended 

10 

t o  be o n  the ba s i s  of the c ool o r  n ormal op er­

ation condition ina smuch a s  overl oads a re of 

short duration .  When checking a number of 

p oint s  on the time curves ,  it  wil l be n e c e s ­

sary t o  c ool the relay c o i l s  between p oints 

particularly after operating at high curren t s . 

An air hose may be used for this purp os e . 

The pos ition of the t orque compensator on 

the overload e lement is ad justable . influ­

encing the shape of the curve . Thi s  is a 

fact ory ad ,'ustment and the loc at i on of the 

t o rque c ompensat or should not be changed in 

the f ie l d .  If the relay has a metal c over ,  

this cover must be i n  p lace when making t e st s .  

The relays with t orque cont rol terminal s 

wi l l  not operate unt i l  thes e  terminals  are 

short -circuited e ither by a jumper or by the 

ext ernal c ontrol contact s .  

Contactor Switch ( C ircuit - C l o s ing Re l ays ) 

Adjust  the stationary c ore of the switch for  

a c learance between t he stationary c ore and 

the moving core when the switch is p i cked -up . 

This can be mos t  conven ient ly done by dis c on ­

nect ing the switch and turning i t  o r  t he relay 

ups ide -down . Screw up the core s crew unt i l  

t he moving c ore start s rotat ing . Now back off 

the core s crew unt i l  the moving c ore stop s  

rotat ing . This indicat e s  nhe point s where the 

play in the moving c ontact a s s embly is t al{:en 
up . and where the moving core just s eparat e s  
from the s t at i onary c ore screw . Back o f f  the 

stat ionary c ore s c rew one turn beyond this 

p oint and l ock in p lace . This prevent s t he 

moving core from st riking and s t i cking t o  the 

s t at i onary core because  of res idual magnet i sm .  

Adjust the c ontact c learance  for 3/32 inch by 

means of the two small  nut s on either s ide of 

the Micarta dis c .  The swi t ch should p ick up 

at 2 amperes d-e . Test  for s t i cking aft e r  Y '  
amperes d - e . have been pas s ed through t he 

coi l . 

Operation Indica t or ( Circuit -Cl osin g  Rel ays ) 

Adjust the indicator t o  

1 . 0  ampere d-e .  as supplied 

operate  at 0 . 2  or 

gradually applied 

by loosening the two screws on the under side 
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of the a s s embly,  and  moving the bracket for­

ward or backward . Test  for s t icking a fter 1 0  

t imes rated pick-up current ha s been app l i e d .  

Ove rcurrent Element ( C ircuit Opening Re lays ) 

Adjust the relay with the instruct i ons given 

under 11 0vercurrent E lement ( Circuit C l o s ing 

Re lays ) "  using the test connect ion of Figure 

1 '7 except that for the definite minimum t ime 

c i r c u it opening re lay the f o l l owing caut i on 

should be ob served : 

CAUTION When a s ignal lamp or other voltage 

ope rated device is to be connected in series  

with the relay contact s ,  disconnect  the in­

t ernal leads of the e lement f rom the stat ion­

ary and moving contact s respectfu l l y  and dead 

end t hem . Then the lamp or other device can 

be connected t o  the stat i onary and moving 

c ontact s .  

De -ion Contactor Swi t ch (Circuit Open:j.ng 

Re lay s )  

Ad just the core stop on the t op a s  high as 

pos s ible  without, allowing t he insulat ing 

bushing at the bot t om of the p lunger to t ouch 

the Micart a angle . The c ontact wi l l  be sepa­

rated from the Micart a angl e  by l/3 2 "  t o  

l/16 " .  Adjust the contact gap spacing t o  

s light ly l e s s  t han l/16 o f  an inch . Bend down 

the contact springs so that a firm c ontact i s  

made but not s o  st rong that the minimum p i ck­

up value cannot be obtained . The spring 

tension should be about 15 grams . 

Ho ld the re lay c ont act s c l o s ed and with an 

auxi l iary re lay coil  connected across  t e rmi ­

nals t o  s imul at e  the circuit breaker t rip 

coi l , note that the c ontactor switch picks up 

on l e s s  than 4 amperes on the 4 ampere over­

current tap sett ing . 

In the case of the standard energy c ircuit 

opening relay the contactor switch should 

pi ck-up and seal i t s e l f  open at '75% of minimum 

t rip current . 

Operat i on Indicator ( Ci rcuit Opening Re lays ) 

Adjust the indicat or s imi lar t o  that de -

s cribed for the c ircuit c lo s ing relay except 

to operat e at 4 amperes a-c . 

Instantaneous Trip Attachment 

The posit ion of the Micarta d i s c  at the 

b ot t om of the element with reference to the 

calib rat ed guide indi cat es  the minimum ove r ­

current required t o  operat e the element . Thi s 

d i s c  should be l owered or rai sed t o  the prope r  

position b y  l oosen ing the l ocknut which l ocks 

the Micarta di s c  and rotating the Mi carta 

disc . The n ominal  range of a djustmen t s  is l 

t o  4 ,  for examp l e  1 0  t o  40 amperes ,  and it has 

an accura cy within the limi t s  o f  approximately 

1 0% .  

The drop -out value i s  varied b y  rai s ing or 

l owering the core screw at the t op of the 

swit ch , and after the final adjustment is 

made , the c ore screw should be securely l ocked 

in  place with the l ock nut . It should be 

adjusted for about 2/3 of the minimum p ick-up . 

This element will  not fit in the round -type 

case . 

Instantane ou s  Lock-Out Attachment 

The p o s it ion of the bottom of the p lunger 

with reference to the calibrated guide ind i ­

cat e s  the minimum current required t o  open the 

c ontact s .  To change the sett ing hold the t op 

s lotted head of the p lunger rod fixed with a 

screwdriver . Then with a se cond screwdriver 

ad just the lower end of the plunger for the 

current pick-up des ired . 

Thes e  contac t s  must b e  given special care 

because  they are in series with the main 

t ripping c ircuit and may prevent proper relay 

operation i f  they become dirt y .  The nominal 

range of ad justment is 3 to l .  

RENEWAL PARTS 

Repair work can be done most sat i sfact ori ly 

at the fact ory . However , interchangeable 

part s can be furni shed to the cust omers  who 

are equipped for doing repair work . When 

ordering part s , always give the c omplete 

nameplat e dat a .  
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ENERGY REQUIREMENTS 

The burdens and t he rmal c ap a c i t ie s of the variou s  c i r cuit s of the re l ay are as f o l l ow s :  

DEFINITE MINIMUM TIME co RELAYS 

AT 60 CYCLES 
Con- One* 

V.A. at tinuous Seeond 
Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) 

2 !08 1 7 60" Iag 4 1 40 
2 . 5 68 1 7  60" 1ag 5 140 

3 47 1 7 60° lag 5 140 
2/6 3 . 5 35 1 7 60° lag 6 1 40 

4 26 1 7 60° lag 7 140 
5 1 7  1 7  60° lag 8 140 
6 1 2  1 7 60° lag 10 140 

4 26 1 7 60° lag 8 250 
5 1 7  1 7  60° lag 8 250 
6 u 1 7  60° lag 9 250 

•115 II' 6 .5 1 7 '  60" lag 10 ' 250 
10 4 . 5 1 7 60" lag 12 250 
12 3 1 7  60° lag 13 250 
15 2 1 7 60° lag 15 250 

INVERSE TIME CO RELAYS AT 60 CYCLES 

Con- One* 
V.A. at tinuous Second 

Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) 

0 . 5  200 2 66° lag 2 70 
0 .6 HO 2 66° lag 2 70 
0 . 11  78 2 66° lag 2 70 

0 .5/2 . 5  1 .0 50 2 66° lag 3 70 
1 . 5  2 2  2 66° lag 3 70 
2 .0 1 2 . 5  2 66° lag 4 70 
2 . 5 8 2 66° lag 5 70 

2 12 . 4  2 66 .4° lag 8 250 
2 . 5 8 2 66 .4° lag 8 250 

3 5 . 6 2 66.4" lag 8 250 
2/6 3 . 5 4 . 1  2 66 .4° lag 8 250 

4 3 . 1  2 66 .4° lag 9 250 
5 2 2 66 .4° lag 9 250 
6 1 . 3 2 66 .4° lag 10 250 

•m I • 3 . I  2 66 .4° 1ag 1 6  250 
5 2 2 66 .4° lag 16 250 
6 1 .4 2 6' .4" 1ag 16 250 
8 0 . 8  2 66 .4° 1ag 1 7  250 

10 0 . 5 2 66 .4" 1ag 18 250 
12 0 . 3 2 66 .4° lag 19 250 
15 0 . 2  2 66.4° lag 20 250 

VERY INVERSE TIME CO RELAYS AT 60 CYCLES 

Con- One• 
V.A. at tinuous Second 

Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes 'Current Factor (Amperes) (Amperes) . .  , . .  I 0 . 5  1 25 1 .25 66 .4" lag 2 100 

0 .6 87 1 .25 66 .4° lag 2 100 
0 . 8  49 1 . 25 66.4° lag 2 100 
1 .0 3 1 1 . 25 66.4° lag 3 1 00  
1 .5 14 1 .25 66 .4" lag 3 100 
2 .0 8 1 .25 66 . 4° lag 4 100 
2 . 5  5 1 . 25 66.4° lag 5 100 

2 8 1 .25 66 .4° lag 8 250 
2 . 5 5 1 .25 66 .4° lag 8 250 

3 3 .5 1 .25 66.4° lag 8 250 
2/6 3 . 5  2 . 5 1 .25 66 . 4° lag 8 250 

• 1 .9 1 . 25 66 .4° lag 9 250 
5 1 . 25 1 . 25 66 .4° lag 9 250 
6 0 . 9  1 . 25 66 .4° lag 10 250 ., .. I 4 1 .9 1 . 25 66 .4° lag 16 250 
5 1 . 25 1 . 25 66 . 4° lag 16 250 
6 0 .9 1 .25 66 .4° lag 16 250 
8 0 . 5  1 .25 66 .4° lag 1 7  250 

10 0 . 3 1 .25 66.4° lag 18 250 
12 0 . 2  1 .25 66 .4° lag 19 250 
1 5  O . I S 1 . 25 66 .4° lag 20 250 

*Thermal capacities for other than one second may be calculated on the 
basis of time being inversely proportional to the square of the current. 

LONG TIME CO RELAYS AT 60 CYCLES 

Con- One• 
V.A. at tinuous Seeond 

Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) 

4 26 1 7  60° Ia� 8 250 
5 1 7  1 7  60° lag 8 250 
6 \2  1 7 60° lag 9 250 

4/15 8 6 . 5 1 7  60° lag 10 250 

10 4 . 5  1 7 60° lag 1 2 250 
12 3 1 7  60° lag 13 230 
IS 2 1 7  60° lag 15 250 

SHORT TIME COH RELAYS AT 60 CYCLES 

Con- One* 
V.A. at tinuou& Second 

Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) 

0 . 5/2 .5 [ 0 . 5  400 4 60° lag 2 56 
0 . 6 280 4 60° lag 2 56 
0 . 8 156 4 60° lag 2 56 
1 . 0 100 4 60° lag 3 56 l 1 . 5 44 4 60° lag 3 56 
2 . 0 25 4 60° lag 4 56 
2 . 5 ! 6 4 60°l ag 5 56 

2 25 4 60° lag 8 250 
2 . 5 16 4 60° lag 8 250 

3 1 1  4 60° lag 8 250 
2/6 3 . 5 8 4 60° lag 8 250 

4 6 . 3  4 60" lag 9 250 
5 4 4 60° lag 9 250 
6 2 .8 4 60" lag 10 250 

4 6 . 3 4 60" lag 16 250 
5 4 . 0 4 60° lag 16 250 
6 3 .0 4 60° lag 16 250 

4/15 8 1 . 6 4 60" lag 1 7 250 

10 1 .0  4 60° lag 18 250 
1 2  0 . 7  4 60° lag 19 250 
1 5  0 . 4  4 60° lag 20 250 

BURDENS AT TAP CURRENT ON 25 AND SO CYCLES 

25 CYCLES 50 CYCLES 
V.A. Power V.A. Power 

Factor Factor 

Definite Minimum Time CO . . .  16 53" lag 1 7  60° lag 

Inverse Time CO . . . . . . . . . . . . .  2 60° lag 2 60" laa 

Very Inverse Time CO . . . . . . . .  . 2 5  60° lag 1 . 25 66 . �0 lag 

Lona Time CO . . . . . . . . . . . . . . .  16 53" lag 1 7  60" lac 

Short Time COH . . . • . . . . . . . . .  4 53° lag 4 60° lag 

BURDENS FOR SATURATION DATA 

j ,  Voltage taken with Rectox type voltmeter. 

1 Multiples 9f Tap Values of Current 

;' Definite Time V.A. Burden 

� Inverse Tim< V.A. Burden 

Very Inverse Time V.A. Burden 

COH Time V.A. Burden 

3 

1 7  1 00  

2.0 18 .3 

1 .25 10.75 

4 37.4 

1(1 20 

490 1300 

136 351 

91 254 

198 506 
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TYPES CO AN D COH OVERCURRENT RELAYS _________ _ 

Chara c t e r i • t i c s  of Tyoe s CO and COH Re l ays 

Approx . #10 
Lev <Or Time Torque 
�l t 2 0  X Tc: p  Schemat i c  

.L,ype Ener r,:Y T .i.Prcc Va lue Gea.ring per F i gure !To . 

c o  S td . DeeC nc. t c:  Time c Sec . Ye s 3 , 4 , 6 , d , 9 , 10 , 12 , 14&15 
co St:l . Defini t e  T " r,Je 4 Sec . Y e s  3 , 4 , 6 , 8 , 9 , 10 , 12 , 14&15 
c o  Low Inver s e  2 S e c . ;�o 3 , 4 , 5 , 7 , 9 , 1 0 , 1 1 , 13& 15 
c o  Low Inver s e  4 Sec . Geare:i Ye s 3 , 4 , 6 , 0 , 9 , 10 , 12 , 14&15 
co Low Very Inv e r s e  1 + Sec . Gee red IJo 3 , 4 , 5 , 7 , 9 , 10 , 1 1 , 13& 1 5  
co stu . D ef ini te T ime 40 Sec . G eared Ye s 3 , 4 , 6 , 0 , 9 , 10 , 12 , 14& 1 5  
C OH Inve r s e  10 Cyc . l':on- G e c: r ecl 3 , 4 , 5 , 9 , 10 , 11&15 

Thr e e  e lement r e lay ch:,• r s c t er i s t lc s a r e  the, s o me s s  ' n  s ingle e l ement forms . 

0 

Panel location for _ n 
semi f lush type mtg� 

I 
0 

10 5 

r �6(!,-6 

. 190-32 Term. screw 
use .190-32 stud tor 
thick panel mfg. 
5 f6- 18Mtg.stud 2 Req. 

2 �With screw 
2i With stud 

�Dio.hole dri l l per 
internal schematic 

for projection mfg., 
on thick panels 

Cut out for 
projection mfg. 
on thin panels 

Typic a l  
6 0  C y c l e  

T i.rne Curve 
per Pit; . Nc 

2 3  

2 4  

5 
7 
6 

9 -B -2020 

Fiq. 28-0utline And Drillinq Plan For The Single Element Types CO And COH Relays In The SlO Projection Or Semi-Flush 
Type FT Flexitest Case. See The Internal Schematics For The Terminals Supplied. For Reference Only. 
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TYPES CO A N D  COH OVERC U RRENT RELAYS __________ J ._L . _4 1;_:;-2;.;;..:;._:ao J 

3/0ia Ortll (i.'ho/es) 

Joia.Onil 

. 190-32 Term. screws &. 
studs, J-20mounting 
screws &. studs 

63 -D-301 

7 
8 

/Dia.Dr;/1 

Sti:i size opening ! for thif1 panel 'j (;f desired) 
I Srze number 
9 : and location I '

of' openings 
:
1
optiona/ 

·-����j..l.l . 

Fig. 29-0utline And Drilling Plan For The Single Element 
Types CO And COH Relays In The Projection Type 
Standard Case. See The Internal Schematics For 
The Terminals Supplied. For Reference Only. 

Fig. 30-0utline And Drilling Plan For The Three Element 
Types CO And COH Relays In The Projection Type 
Standard Case. See The Internal Schematics For 
The Terminals Supplied. For Reference Only. 

0 

I 
c 

Panel location for 
semi flush type mfg. 

0 

21� 

I � 
0 

1--6& � 

loia.hole drill 
internal sche 
for projection 
on thick panel 

Cut out for 
projection mtg. 
on thin panels 

. 190-32 Term.screw 
use .190-32 stud for 
thick panel mfg. 

� -18 Mtg.stud 2 Req. 

2 �With screw 
2i With stud 

f-3?2-
�2�- Cut out for 

f4-2�- semi flush II! I 
1-'6 m

/
unling 

1-- -
I · -

/ 

I I I , 
Jok 

9j6 
per 

IOH malic 
s
mtg . ""' N. AR 

'1. �\ 
-!--M= " - -Jt N;0 ,..� f!.•' !-' 

9i6 · .  :�") ... �...-' IOH �-
I _;....-

IOk :(!) 
@:' 

·.-� 
I(!} 

l : (I� ��· ,«' I I  
IOH : IJ.i) . I 

�rr 
\!.� 

I I 15 I �� :�a!� - --
- +  

- - � �:J Hf -��1'-�0ia.holes for 
s for projection Jype 1 I 1-- semi flush type Stud 

mtg. � dia.hole (2 ReqJ �62�- mtg.(4Holes) 

9-B-1 901 

Fiq. 31- 0utline And Drilling Plan For The Three Element Types CO And COH Relays In The LlO Projection Or Semi-Flush 
Type FT Flexitest Case. See The Internal Schematics For The Terminals Supplied. For Reference Only. 
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I .L. 41-280-C 
' \\iestinghouse �es CO and COH Overcurrent Relays 

INSTRUCTIONS 
CAUTION 

Before puttin� protective relays into service, 
remove all blockmg which may have been inserted 
for the purpose of securing the parts during ship­
ment. Make sure that all moving parts operate 
freely. Inspect the contacts to see that they are 
clean and can cl?se properly .  Operate the relay 
to ch�k the settmgs and electrical connections. 

APPLICATION 
. These ind�cti�m-overcurrent relays are used to 

disconnect circLuts or appatatus when the current 
in them exceeds a given value. Where a station 
bat�ery (48 volts or over) is available, the circuit 
c�osi�g type relays are normally used to trip the 
CircUit breaker. vVhere low voltage or no station 
bat�ery :·xists,_ the circu_it opening type relay in 
conJunCion with a-c senes trip coils can be used 
to open the breaker. 
. The inverse time (low-energy) type relay is used 
m preference to the definite minimum time (stand­
a:d energy) relay where the requirements neces­
Sitate (1 )  a lower burden on the current trans­
former, or (2) a more inverse curve for selectivity, 
or (3) a very low current range as for example, 
ground protection of transmission systems. 

. �he very-in�erse time (low-energy) relay is 
similar to the mverse relay and is used where a 
still more inverse curve is desired. The term "low 
energy" refers to the burden at tap value that is 
placed on the current transformers and does not 
refer to the current rating. 

The long time (40 second) relay is designed to 
protect motors against overloads. This can be 
equipped with an instantaneous attachment that 
will operate, if a short-circuit occurs in the motor. 

The type COH relay finds application for phase 
a_nd ground protection where a high speed induc­
tiOn type relay is desired. It is sometimes used in 
differential protective schemes. 

The above relays can be supplied with the sec­
ondary electromagnet circuit brought out to sepa­
rate terminals. This variety is known as the type 
CO or COH Torque Control Relay. Thus the con­
tacts of a separate relay can be used to control 
the operation of the torque control relay. For 
example, a three phase directional relay can be 
used to directionally control three torque control 
relays. 

CONSTRUCTION AND OPERATION 
Circuit-Closin� Relay 

.T�e "circuit-dosing types CO and COH relays 
�on:>tst of an overcurrent element, an operation 
mdtcator, a contactor switch, and an instantaneous 
trip attachment. where required. 

1 

Overcurrent Element 
This. element is an induction-disc type element 

operatmg on overcurrent. The induction disc is a 
thin four-inch diameter, aluminum disc mounted 
on a vertical shaft. The shaft is supported on the 
lower end by a steel ball bearing riding between 
concave sapphire jewel surfaces, and on the upper 
end by a stainless steel pin. 

The moving contact is a small silver hemisphere 
fastened on the end of an arm. The other end of 
this arm is clamped to an insulated section of the 
disc. �haft in the non-geared type relays, or to an 
auxthary shaft geared to the disc shaft in the 
geared type relays. The electrical connection is 
made from the moving contact through the arm and 
spiral spring. One end of the spring is fastened to 
t�e arm_, an_d the other to a slotted spring adjuster 
dtsc whtch m turrt fastens to the element frame. 

The stationary contact assembly consists of a 
silver contact attached to the free end of a leaf 
spring. This spring is fastened to a Micarta block 
and mounted on the element frame. A small set 
screw permits the adjustment of contact follow. 
When double trip is required , another leaf spring 
is mounted on the Micarta block and a double 
contact is mounted on the rigid moving arm. Then 
the stationary contact set screws permit adjust­
ment so that both circuits will be made- simul­
taneously. 
. The moving disc is rotated by an elec;tromagnet ' 
1n the rear and damped by a permanent magnet in 
the front. The operating torque of the inverse or 
very inverse relays is obtained by the circuit ar­
rangement shown in Figure 1 .  The main pole coil 
of the relay acts as a transformer and induces a 
voltage in a secondary coil. Current from this 
secondary coil flows through the upper pole coils and 
thus produces torque on the disk by the reaction 
between the fluxes of the upper and lower poles. 

The definite-time relay obtains its flat charac­
teristic curve because of a small saturating trans­
former that is interposed between the secondary 
coil and the upper pole "coils. This is called the 
torque compensator and it slows down the disk 
movement to such an extent that no gearing is 
required. (See Figure 2) . 

The long time relay is a geared relay with a 
torque compensator. 

The type COH relay is a non-geared relay with­
out a torque compensator. 

Contactor Switch 
The d-e. contactor switch in the relay is a small 

solenoid type switch. A cylindrical plunger with 
a silver disc mounted on its lower end moves in the 
core o� the s?lenoid. As t�e plunger travels upward, 
the dtsc bndges three silver stationary contacts. 

\ 
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Types CO and COH Overcurrent Relays 

Secondary 
Current 

To Source 

'--

Upper Pole 
Ftux \ 

� Electromagnet 

�
Disc Rotation 

m J-U1ftf Disc 
;---- LL -

'"""'!"� 
7 " Main Pole Flux 

Main Pole C urrent 
..___ '---

Front Vtew 

FIGURE 1-FLUX AND CURRENT RELATIONS IN THE INVERSE 
OR VERY INVERSE TIME RELAYS WITHOUT THE TORQUE 
COMPENSATOR. 

- -' L -" 
Tri p  circuit _j 
interlock for 
detachable 
relays 

Contact or  _____ +-__, 
Switch 

For trip c urrents 
less than 2.25 amps .  
disconnect and '-l'----' 
dead end th is lead 

co 

Rear View 

FIGURE 3-INTERNAL ScHEMATIC OF THE DOUBLE TRIP 
CIRCUIT CLOSING TYPES CO AND COH RELAYS IN THE 
STANDARD CASE. THE SINGLE TRIP RELAYS HAVE TERMINAL 
3 AND ASSOCIATED CIRCUITS OMITTED. 

" --., -
Trip circuit J 
interlock for 
detachable 
relays 
Contactor 
Switch ---;--../ 
For trip currents �i�������-�dmps=-t----.l 
dead end this lead }-----.Jir-..Jt,...::::....,::--{ 

Rear View 

Upper Pole 
Coi l s 

FIGURE 5-INTERNAL SCHEMATIC OF THE DOUBLE TRIP 
CIRCUIT CLOSING INVERSE AND VERY INVERSE TYPES CO 
AND COH RELAYS WITH TORQUE CONTROL TERMINALS IN 
THE STANDARD CASE. THE SINGLE TRIP RELAYS HAVE 
TERMINAL 3 AND ASSOCIATED CIRCUITS OMITTE;). 

Sl qp 

2 

� Eiectrom,net \.0- Disc Rol tion 

FIGURE 2-FLUX AND CURRENT RELATIONS IN THE D.FINITE 
MINIMUM TIME RELAYS WITH THE TORQUE CoMPENSATOR. 

-�:­
Trip ci rcuit J 
Oflterlock for 
detachable 
relays 
�.!lt��tor ---+_./ 

Operation Indicators 

c 

CO IT � 
Instantaneous 

Trip A/lochment 

Reor View 

FIGURE 4-INTERNAL SCHEMATIC OF THE DOUBLE TRIP 
CIRCUIT CLOSING TYPES co AND COH RELAYS WITH IN­
STANTANEOUS TRIP ATTACHMENT IN THE STANDARD CASE. 
THE SINGLE TRIP RELAYS HAVE TERMINAL 3 AND ASSOCIATED 
CIRCUITS OMITTED. 

- -:l- ­lrip circuit _j 
.nterlock for 
detachable 
relays 
Contoctor 
Switch ---+--/ 
for trip currents 
less than 2.25 amps 
disconnect and 
dead end this lead 

Reor View 

__.--t- ���;Po le 

�----+Tc�r1sformer 

Torque 
Compensator 

FIGURE 6-INTERNAL SCHEMATIC OF THE DOUBLE TRIP 
CIRCUIT CLOSING DEFINITE MINIMUM TIME TYPE CO RE­
LAY WITH TORQUE CoNTROL TERMINALS IN THE STANDARD 
CASE. THE SINGLE TRIP RELAYS HAVE TERMINAL 3 AND 
ASSOCIATED CIRCUITS OMITTED. 
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Types CO and COH Overcurrent Relays 

������? 
Transformer·---+-.. 
Secondary 
��r1�r Pol•=----+---. 

6�?t��
o 
go

e
'---+-�1---'-

Auxil iory ___ _j�-�==-� 
Current 
Transformer 
Primary 
Instantaneous 
Trip =:_:_ _ __,""=:==::_ _______ __...-

De-ion 
Contoctor 
Switch 

FIGURE 7-INTERNAL SCHEMATIC OF THE CIRCUIT OPENING 
INVERSE AND VERY INVERSE TIME TYPE CO RELAYS WITH 
INSTANTANEOUS TRIP ATTACHMENT IN THE STANDARD CASE. 

Cover operated 
switch when used 
Contactor 
Swltch ----1---� 
For trip current 
��������c

� ���mps"'. ____ ___, 
dead end this lead 

Front View 
Chassis operated shorting switch 

Test Switch 

To Relay 

· FIGURE 9-INTERNAL ScHEMATIC oF THE DouBLE TRIP 
CIRCUIT CLOSING TYPES CO AND COH RELAYS IN THE 
TYPE FT CASE. THE SINGLE TRIP RELAYS HAVE TERMINAL 
3 AND ASSOCIATED CIRCUITS OMITTED. 

Cover operated 
switch when used 
��7���to:_r ---+-----

For tr ip current 
�f;�o

t
n���� �2n�

a
mps'I-----__J 

dead end this lead 
G CO CO F 

� 
co H 

Test Switch 

Chassis operated shorting switch 
FIGURE 11-INTERNAL ScHEMATIC OF THE DouBLE TRIP 
CiRCUIT CLOSING INVERSE AND VERY INVERSE TYPES co 
AND COH RELAYS WITH ToR<;!UE CoNTROL TERMINALS IN 
THE TYPE FT CASE. THE SINGLE TRIP RELAYS HAVE TER: 
MINAL 3 AND ASSOCIATED CIRCUITS OMITTED. 

. , •) 

Rear VIew 

De-ion 
Contoctor 
Switch 

FIGURE 8-INTERNAL SCHEMATIC OF THE CIRCUIT OPENING 
DEFINITE MINIMUM TIME TYPE CO RELAYS WITH IN­
STANTANEOUS TRIP ATTACHMENT IN THE STANDARD CASE. 
Operation 
Ind icator 

Cover operated 
switch when used 

Contoctor 
Switch 

I 

Test Sw•tch 

co H 

L.:=-=--.,-;:F,-ro-n7t"'v"'ie_w_�:.....;=-...:::=-..__i���i��� s 
Chassis operated shorting switch 

FIGURE 10-INTERNAL SCHEMATIC OF THE DOUBLE TRIP 
CIRCUIT CLOSING TYPES co AND COH RELAYS WITH IN­
STANTANEOUS TRIP ATTACHMENT IN THE TYPE FT CASE. 
THE SINGLE TRIP RELAYS HAVE TERMINAL 3 AND ASSOCIATED 
CIRCUITS OMITTED. 

Cover operated 
switch when us 
Contoctor 
Switch ----+---../ 

Torque 
Compensator 

Test Switch 

.....---+- u�r; Pole 
��----1r- T�n·��r�r 

To Base 
Terminals 

FIGURE 12-INTERNAL SCHEMATIC OF THE DoUBLE TRIP 
CIRCUIT CLOSING DEFINITE MINIMUM TIMETYPE CO RELAY 
WITH ToRQUE CoNTROL TERMINALS IN THE TYPE FT �sE. 
THE SINGLE TRIP RELAYS HAVE TERMINAL 3 AN'D ASSOCIATED 
CIRCUITS OMITTED . www . 
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Types CO and COH Overcurrent Relays 

The coil is in series with the main contacts of the 
relay and with the trip coil of the breaker. When 
the relay contacts close, the coil becomes energized 
and closes the switch contacts. This shunts the 
main relay contacts , thereby relieving them of the 
duty of carrying tripping current. These contacts 
remain closed until the trip circuit is opened by the 
auxiliary switch on the breaker. 

Operation Indicator 
The operation indicator is a small solenoid coil 

connected in the trip circuit. When the coil is 
energized, a spring-restrained armature releases the 
white target which falls by gravity to indicate 
completion of the trip circuit. The indicator is 
reset from outside of the case by a push rod in the 
cover or cover stud. 

Instantaneous Trip (When Supplied) 
The instantaneous trip attachment is a small 

solenoid type element. A cylindrical plunger 
rides up and down on a vertical guide rod in the 
center of the solenoid coil. The guide rod is fastened 
to the stationary core, which in turn screws into 
the element frame. A silver disc is fastened to the 
moving plunger through a helical spring. When 
the coil is energized, the plunger moves upward 
carrying the silver disc which bridges three conical­
shaped stationary contacts. In this position,  the 
helical spring is compressed and the plunger is free 
to move while the contact remains stationary. 
Thus, a-c. vibrations of the plunger are prevented 
from causing contact bouncing. A Micarta disc is 
fastened to the bottom of the guide rod by two 
small nuts. Its position determines the pick-up 
current of the elemept. 

Instantaneous Lock-Out Attachment (When 
Supplied) 
The lock-out attachment is used to prevent the 

relay from tripping a circuit breaker when the cur­
rent is too high-above its interrupting capacity. 

CIRCUIT -OPENING RELAY 
The circuit-opening type CO Relay consists of 

an overcurrent element, a de-ion contactor switch, 
an operation indicator and an instantaneous trip 
attachment where required. 

Overcurrent Element 
The overcurrent construction and operation 1s 

similar to that described for the circuit closing 
relays. 

De-ion Contactor Switch 
This switch is a small a-c. solenoid switch whose 

coil is energized from a few turns on the lower 
pole of the overcurrent element in the standard­
energy type relays, and from jl small transformer 
connected in the main current circuit in the low­
energy type relays. Its construction is similar to 
the d-e. type switch except that the plunger 
operates a spring leaf arm with a silver contact 
surface on one end and rigidly fixed to the frame 
at the other end. 

The overcurrent element contacts are in the 
contactor switch coil circuit and when they close, 
the solenoid plunger moves upward to open the 

4 

de-ion contacts which normally short circuit the 
trip coil. These contacts are able to transfer the 
heavy current due to a short circuit and permit 
this current to energize the breaker trip coil. 

The transformer coil on the lower pole of the 
overcurrent element and the contactor switch 
circuits in the standard energy type relays are con­
nected to the main circuits as shown in Figures 8 
and 14. When the overcurrent contact closes, the 
contactor switch operates, and the voltage across 
the trip coil is impressed on the transformer and 
contactor switch cqils. This voltage acts to seal-in 
the contactor switch, and to feed energy through 
the transformer coil to the main overcurrent wind­
ing which produces contact closing torque. This 
arrangement provides a definite minimum pick-up 
value largely independent of the value of trip coil 
impedance. 

Operation Indicator 
The operation indicator is in series with the 

breaker trip coil. Its construction is as described 
above. 

CHARACTERISTICS 

The type CO definite minimum time (standard 
energy) or long time (40 second) circuit closing 
relay is available in either of the following current 
ranges. 

2 2 . 5  3 3 . 5  4 5 6 
4 5 6 8 .10 12  15 

The type CO inverse, very inverse (low energy) 
or the type COH circuit closing relay is available 
in the following current ranges. 

0 . 5  0 . 6  0 . 8  1 . 0  1 . 5  
2 2 . 5  3 3 . 5  4 
4 5 6 8 10 

2 . 0  
5 

12 

2 . 5 . 
6 

1 5  

The type C O  circuit-opening relay i s  made only 
in the 4 to 15 ampere range. A lower range is not 
desirable because the burden of a low-range trip 
coil is too heavy on the current transformer. One 
trip coil is required for each relay. 

The tap value is the minimum current required 
to just close the relay contacts. In addition to the 
taps, the initial position of the moving contact is 
adjustable around a semicircular lever scale cali­
brated in 10 divisions. 

These relays may have either single or double 
circuit closing contacts for tripping either one or 
two breakers, or may have circuit-opening con­
tacts for tripping the breakers by current from the 
current transformers. 

The characteristics of the various varieties of 
type CO and COH relays usually supplied are as 
shown on page 6. 

The burdens and thermal ratings are listed 
under Energy Requirements. 

The instantaneous trip attachment has a 4 to 1 
range. Typical ranges are 10-40 or 20-80 but 
other ranges may be supplied as ordered. 

The De-ion contactor switch on the circuit 
opening relays has a minimum pick-up of 4 amperes 
a-c. 
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Types CO and COH Overcurrent Relays 

Upper Pole Coi Is 

�r
"
a
'�����;�;r"_en:::t:._-1----::---;;;:-'"--.... 

Primary 

Instantaneous Trip -'<;::::::====�::c--c-::----_:�_.� 

� '----'=-=--,F�r""on�t'"'V7ie:-w--Jt=-=--'-.:t.......__ t�r
6�i�� ls 

Chassis operated shorting switch 

FIGURE 13-INTERNAL ScHEMATIC OF THE CIRCUIT OPENING 
INVERSE AND VERY INVERSE TIME TYPE CO RELAYS WITH 
INSTANTANEOUS TRIP ATTACHMENT IN THE TYPE FT CASE. 

c���fc�or __ +-__ 

Operation ---+--+-'"" Indicator 

Caver operated 
switch when 
used 

�____AI� a-. � y- -� 

Front View 
Chassis operated shorting switch 

Test Switch 

Short 
Circuit 
Switch 

FIGURE 15-INTERNAL SCHEMATIC OF THE THREE ELEMENT 
DouBLE TRIP CIRCUIT CLOSING TYPES CO AND COH RE­
LAYS WITH INSTANTANEOUS TRIP ATTACHMENT IN THE TYPE 
FT CASE. THE SINGLE TRIP RELAYS HAVE TERMINAL 3 AND 
ASSOCIATED CIRCUITS OMITTED. 

5 

�!fsP
oM�----����t=� 

Transformer coils on CO main coil 

'---==--='-;F:-r-on""'t""'V""ie-w--'t-'=-=�:::t---:j:�����ls 
Chassis operated shorting switch 

FIGURE 14-INTERNAL SCHEMATIC OF THE CIRCUIT OPENING 
DEFINITE MINIMUM TIME TYPE CO RELAYS WITH IN­
STANTANEOUS TRIP ATTACHMENT IN THE TYPE FT CASE. 

IO ,�.CO .H 9 
12 ' ' I I  

Rear View 
Top terminal no.· for std. case 
Bottom terminal no.S test 
sw. far type FT case 

Escapement 
Maqnet 

1 15VollsA-c 
Test Sourc:e 

FIGURE 16-DIAGRAM OF TEST CONNECTIONS FOR CIRC lJIT 
CLOSING TYPES co AND COH. 
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Types CO and COH Overcurrent Relays 

Charact�ristics of CO and COH Relays 

Approx. !11 10 Typica:l 
Lever Time Torque 
at 20 x Tap Campen- Schematic 

60 Cycle 
Time Curve 

per Figure �'-;' o. 
23 

Type Energy Time Value Gearing sator per F igure No. 
CO Std. Definite Time 2 Sec. Non-geared Yes 3, 4, 6, 8, 9, 10, 12, 14 & 15 
CO Std. Definite Time 4 Sec. Non-geared Yes 3, 4, 6, 8, 9, 10, 12, 14 & 15 
CO Low I nverse 2 Sec. Geared No 3, 4, 5, 7, 9, 10, 1 1, 13 & 15 24 
CO Low Inverse 4 Sec. Geared Yes 3, 4, 6, 8, 9, 10, 12, 14 & 15 
CO Low Very Inverse 1 +  Sec. Geared No 3, 4, 5, 7, 9, 10, 1 1 ,  13 & 15 
CO Std. Definite Time 40 Sec. Geared Yes 3, 4, 6, 8, 9, 10, 12, 14 & 15 
COH I nverse 18 Cyc. Non-Geared No 3, 4, 5, 9, 10, "1 1 & 15 

25 
27 
26 

Three element relay characteristics are the same as in single element forms. 

The instantaneous lock-out attachment has a 
3 to 1 ;ange with typical ranges similar to the 
instantaneous trip attachment. 

Trip Circuit 
The main contacts will safely close 30 amperes 

at 250v. d-e, and the switch contacts will safely 
carry this current long enough to trip a breaker. 

The relay without the instantaneous trip attach­
ment is shipped with the operation indicator and 
the contactor switch connected in parallel. This 
circuit is suitable for all trip currents above 2.25 
amperes d-e. If  the trip current is less than 2.25 
amperes, there is no need for the contactor switeh 
and it should be disconnected. To disconnect the 
coil in the standard case relays, remove the short 
lead to the coil on the front stationary contact of 
the contactor switch. This lead should be fastened 
(dead ended) under the small filisterhead screw 
located in the Micarta base of the contactor switch. 
For the Flexitest relays, the coil is disconnected by 
removing the coil lead at the spring adjuster and 
dead-ending it under a screw at the top of the 
Micarta support. 

The relay with the instantaneous trip attach­
ment has .a two ampere contactor switch in series 
with a one ampere operation indicator in each trip 
path. 

Relay with Quick Opening Contacts 
When the relays are used with circuit breakers 

that are instantaneously reclosed , it is necessary 
to arrange the relay contacts to be quick opening. 
This is done by screwing in the small set screw on 
the stationary contact assembly until the contact 
rivet rests solidly on the Micarta support. When 
this is done, the position of the contact stop on 
the time lever should be shifted so that the moving 
and stati<;>nary contacts barely touch when the 
time leve� is set on zero. 

CONTACT CIRCUIT CONSTANTS 
Universal Trip Circuit 

Resistance of 0.2 ampere Target . . . . . . . .  2.8 ohms 
Resistance of 2.0 ampere Contact Switch . 0.25 ohms 
Resistance of Target and Switch in 

Parallel . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.23 ohms 

Trip Circuit with Instantaneous Trip 
Resistance of 1 .0 ampere Target . . . . . . . .  0. 1 6 ohms 
Resistance of 2.0 ampere Contactor 

Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.25 ohms 
Resistance of Target and Switch in Series 0.41 ohms 

RELAYS IN TYPE FT CASE 
The type FT cases are dust-proof enclosures 

combining relay elements and knife-blade test 
switches in the same case. This combination 
provides a compact flexible assembly easy to main­
tain , inspect, test and adjust. There are three 
main units of the type FT case : the case, cover 
and chassis. The case is an all welded steel housing 
containing the hinge half of the knife-blade test 
switches and the terminals for external connec­
tions. The cover is a drawn steel frame with a 
clear window which fits over the front of the case 
with the switches closed. The chassis is a frame 
that supports the relay elements and the contact 
jaw half of the test switches. This slides in and out 
of the case. The electrical connections between 
the base and chassis are completed through the 
closed knife-blades. 

Removing Chassis :-To remove the chassis, 
first remove the cover by unscrewing the captive 
nuts at the corners. There are two cover nuts on 
the S size case and four on the L and M size cases. 
This exposes the relay elements and all the test 
switches for inspection and testing. The next step 
is to open the test switches. Always open the 
elongated red handle switches first before any of 
the black handle switches or the cam action 
latches. This opens the trip circuit to prevent ac­
cidental trip out. Then open all the remaining 
switches. The order of opening the remaining 
switches is not important. In opening the test 
switches they should be moved all the way back 
against the stops. With all the switches fully 
opened, grasp the two cam action latch arms and 
pull outward. This releases the chassis from the 
case. Using the latch arms as handles, pull the 
chassis out of the case. The chassis can be set on 
a test bench in a normal upright position as well 
as on its top, back or sides for easy inspection , 
maintenance and test. 

After removing the chassis a duplicate chassis 
may be inserted in the case or the blade portion 
of the switches can be closed and the cover put in 
place without the chassis. The chassis operated 
shorting switch located behind the current test 
switch prevents open circuiting the current trans­
formers when the current type test switches are 
closed . 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Types CO and COH Overcurrent Relays 

When the chassis is to be put back in the case, 
the above procedure is to be followed in the re­
versed order. The elongated red handle switch 
should not be closed until after the chassis has 
been latched in place and all of the black handle 
switches closed. 

Electrical Circuits :-Each terminal in the base · 
connects through a test switch to the relay elements 
in the chassis as shown on the internal schematic 
diagrams. The relay terminal is identified by 
numbers marked on both the inside and outside 
of the base. The test switch positions are identified 
by letters marked on the top and bottom surfaces 
of the moulded blocks. These letters can be seen 
when the chassis is removed from the case. 

The potential and control circuits thru the relay 
are disconnected from the external circuit by open­
ing the associated test switches. Opening the 
current test switch short-circuits the current 
transformer secondary and disconnects one side 
of the relay coil but leaves the other side of the coil 
connected to the external circuit thru the current 
test j ack jaws. This circuit can be isolated by 
inserting the current test plug (without external 
connections) , by inserting the ten circuit test plug, 
or by inserting a piece of insulating material ap­
proximately l2 " thick into the current test jack 
jaws. Both switches of the current test switch 
pair must be open when using the current test 
plug or insulating material in this manner to 
short-circuit the current transformer secondary. 

A cover operated switch can be supplied with its 
contacts wired in series with the trip circuit. This 
switch opens the trip circuit when the cover is 
removed. This switch can be added to the existing 
type FT cases at any time. 

Testing :-The relays can be tested in service, 
in the circuits isolated or out of the case as follows : 

Testing In Service-The ammeter test plug 
can be inserted in the current test jaws after open­
ing the knife-blade switch to check the current 
through the relay. This plug consists of two con­
ducting strips separated by an insulating strip. The 
ammeter is connected to these strips by terminal 
screws and the leads are carried out through holes in 
the back of the insulated handle. 

Voltage between the potential circuits can be 
measured conveniently by clamping * 2  clip leads 
on the projecting clip lead lug on the contact jaw.  

Testing I n  Case :-With a l l  blades in the full 
open position, the ten circuit test plug can be 
inserted in the contact jaws. This connects the 
relay elements to a set of binding posts and com­
pletely isolates the relay circuits from the external 
connections by means of an insulating barrier on 
the plug. The external test circuits are connected 
to these binding posts. The plug is inserted in the 
bottom test jaws with the binding posts up and in 
the top test switch jaws with the binding posts 
down . 
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The external test circuits may be made to the 
relay elements by * 2  test clip leads instead of the 
test plug. When connecting an external t =st 
circuit to the current elements using clip lea:ls, 
care should be taken to see that the current t =st 
jack j aws are open so that the relay is completdy 
isolated from the external circuits. Suggest ed 
means for isolating this circuit are outlined abo?e , 
under " Electrical Circuits. " 

Testing Out of Case :-With the chassis c-e­
moved from the base, relay elements may be 
tested by using the ten circuit test plug or by )II 2 
test clip leads as described above. The factc·ry 
calibration is made with the chassis in the case 
and removing the chassis from the case will chan ge 
the calibration values of some relays by a small 
percentage. It is recommended that the relay be 
checked in position as a final check on calibration. 

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from 
dirt, moisture, excessive vibration and heat. Mount 
the relay vertically by means of the two mounti ng 
studs for the standard cases and the type IT 
projection case or by means of the four mounti ng 
holes on the flange for the semi-flush type I'T 
case. Either of the studs or the mounting scre·-vs 
may be utilized for grounding the relay. The 
electrical connections may be made direct to the 
terminals by means of screws for steel panel mour.t­
ing or to terminal studs furnished with the relay 
for ebony asbestos or slate panel mounting. T 1e 
terminal studs may be easily removed or insert·�d 
by locking two nuts on the studs and then turning 
the proper nut with a wrench. 

Because the circuit-opening relay contacts shcrt 
circuit the trip coil ,  it  is important that the relay 
be mounted where it will not be subject to shoe �s 
which may jar the contacts open and thereby allcw 
current to flow through the trip coil .  Trouble of 
this kind can be avoided by preventing jars to the 
switchboard and also by setting the trip coil h igh 
enough so that it will not operate on normal load 
current. This is an extra safeguard so that there 
there is no danger from even an excessive shock 
unless the current is also heavy. 

Typical external connections are shown in 
Figures 18 to 22. When using the circuit-opening 
relays for phase protection, ground protection may 
be secured by using a low-energy circuit-closiug 
relay operating on a-c. voltage trip coil ,  as shown 
in Figure 22. 

SETTINGS 

There are two settings-namely the current value 
at which the relay closes its contacts and the time 
required to close them . When the relay is to be 
used to protect equipment against overload, the 
setting must be determined by the nature of the 
load, the magnitude of the peaks and the frequenc y 
of their occurrence. www . 
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Au,_Relay Clock 

Circuit opening type CO relay 

2 ,. • • .,� "' Front 

Switch 

1 1 5 Volt A-C 
Test 
Source 

FIGURE 17-DIAGRAM OF TEST CONNECTION FOR CIRCUIT 
OPENING TYPE CO RELAY. 

{�ri)J Cool 
Circuit 2 J, 

c . C\!._!>J.U Breaker 
2 ''l@l��j" I cs 

l 
:�:��.co ·�-�� [ 

Rear View 
1'-:! 

� 

, OH 
_., 

_., 

Ph ase I 

Ph 
Po 
Ne 

o-J 1i op terminal no. 
or std,case f o-�1 Bottom terminal 
no.B test switches 
for type FT case 

FIGURE 19--EXTERNAL CONNECTIONS OF THE CIRCUIT CLOS· 
ING TYPES CO AND COH RELAYS FOR 0VERCURRENT PRO· 
TECTION ON A Two-PHASE SYSTEM. 
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FIGURE 21-EXTERNAL CONNECTIONS OF THE CIRCUIT CLOS­
ING TYPES CO AND COH RELAYS FOR PHASE 0VERCURRENT 
PROTECTION ON AN UNDERGROUND THREE-PHASE SYSTEM. 
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�----------------------------------- A 

-r�------------------------------B 

Top terminal no 
for std . case 

Bottom terminal 
no.B.test switches 

t---------------------' for type FT case 

FIGURE 18-EXTERNAL CONNECTIONS OF THE CIRCUIT CLOS· 
iNG TYPES CO AND COH RELAYS FOR OvERCURRENT PRo­
TECTION ON A SINGLE PHASE SYSTEM. 
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FIGURE 20--EXTERNAL CONNECTIONS OF THE CIRCUIT CLOS· 
lNG TYPES co AND COH RELAYS F,OR PHASE AND GROUND 
OVERCURRENT PROTECTION ON A THREE-PHASE SYSTEM. 
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FIGURE 22-EXTERNAL CONNECTIONS OF THE CIRCUIT OPEN­
ING TYPE CO RELAY FOR PHASE 0VERCURRENT PROTECTION 
AND OF THE CIRCUIT CLOSING TYPES CO AND COH RELAYS 
FOR GROUND PROTECTION ON A THREE-PHASE SYSTEM. www . 
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For sectionalizing transmission systems the cur­
rent and time setting must be determined by 
calculation, due consideration being given to the 
time required for circuit breakers to open so that 
proper selective action can be obtained throughout 
the system. 
Current Setting 

The connector st:rew on the terminal plate above 
the time scale makes connections to various turns 
on the operating coil .  By placing this screw in the 
various holes, the relay will just close contacts at 
the corresponding current, 4-5-6-8-10-12  or 1 5  
amperes, o r  a s  marked o n  the terminal plate. 

The tripping value of the relay on any tap may 
be altered by changing the initial tension of the 
spiral spring. This can be accomplished by turn­
ing the spring adjuster by means of a screwdriver 
inserted in one of the notches of the plate to which 
the outside convolution of the spring is fastened. 
An adjustment of tripping current approximately 
15 percent above or below any tap value, can b� 
secured without materially affecting the operating 
characteristics of the relay. For example, on the 
4 to 15 amp. relay, by choosing the proper tap, a 
continuous adjustment of tripping current from 
3.4 amperes to 17.5 amperes may be secured. The 
characteristic time curve will be affected less for 
any large adjustment if the next higher tap is 
selected and the initial tension of the spiral spring 
is decreased to secure the desired tripping value. 
For example, the relay should be set on the 8 
ampere tap with less initial· tension in order to 
secure a 7 ampere tripping value. 
Caution 

Be sure that the connector screw is turned up 
tight so as to make a good contact, for the operat­
ing current passes through it. Since the overload 
element is connected directly in the current trans­
former circuit, the latter should be short-circuited 
before changing the connector screw. This can be 
done conveniently by inserting the extra ce>anector 
screw, located on the right-hand mounting boss, 
in the new tap and removing the old screw from its 
original setting. 
Time Lever Setting 

The index or time lever limits the motion of the 
disc and thus varies the time of operation. The 
latter decreases with lower lever settings as shown 
in the typical time curves of Figures 23 to 27. 

ADJUSTMENTS AND MAINTENANCE 
All relays should be inspected periodically and 

the time of operation should be checked at least 
once every six months. For this purpose, a cycle 
counter should be employed, because of its con­
venience and accuracy. Phantom loads should not 
be used in testing induction-type relays because of 
the resulting distorted current wave form which 
produces an error in timing. 

All contactii> should be periodically cleaned with 
a fine file. S� 1002 1 10 file is recommended for this 
purpose. The use of abrasive material for cleaning 
contacts is not recommended, because of the 
danger of embedding small particles in the face of 
the soft silver and thus impairing the contact. 
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The proper adjustments to insure correct o:Jera­
tion of this. relay have been made at the fal:tory 
and should not be disturbed after receipt by the 
customer. If the adjustments have been changed 
or the relay taken apart for re 1airs, the following 
instructions should be followed in reassem �ling 
and 15etting it. 
(Overcurrent Element Circuit-Closing Rel ays) 

Shift the position of the contact stop on the 
time lever and adjust the contacts so that they 
barely touch when the time lever is set on zero. 

Adjust the tension of the spiral spring so that 
the relay will close its contacts at its rated current, 
as shown by the position of the screw on the 
tap block. Shift the position of the dam ping 
magnets so that the time characteristics of the 
relay, as shown by test with a cycle counter, are 
as shown on the typical time curves. In the factory 
the relay is tested from the No. 10 lever position. 
The calibration is intended to be on the ba�is of 
the cool or normal operating condition inasnuch 
as overloads are of short duration . When chec king 
a number of points on the time �urves, it will be 
necessary to cool the relay coils between points 
particularly after· operating at high currents. An 
air hose may be used for this purpose. 

The position of the torque compensator or the 
overload element is adjustable, influencing the 
shape of the curve. This is a factory adjustment 
and the location of the torque compensator should 
not be changed in the field. If the relay has a metal 
cover, this cover must be in place when making 
tests. 

The relays with torque control terminals wil l not 
operate until these terminals are short-circuited 
either by a jumper . or by the external control 
contacts. 
Contactor Switch (Circuit-Closing RelayH) 

Adjust the stationary core of the switch for a 
clearance between the stationary core and the 
moving core when the switch is picked up. fhis 
can be most conveniently done by disconnecting 
the switch and turning it or the relay upside-down. 
Screw up the core screw until the moving core 
starts rotating. Now back off the core screw until 
the moving core stops rotating. This indicateH the 
point where the play in the moving contact as:>em­
bly is taken up, and where the moving core j ust 
separates from the stationary core screw. Bac k off 
the stationary core screw one turn beyond this roint 
and lock in place. This prevents the moving core 
from striking and sticking to the stationary core be­
cause of residual magnetism. Adjust the con tact 
clearance for 3

3
2 inch by means of the two small nuts 

on either side of the Micarta disc. The switch sh Juld 
pick up at 2 amperes d-e. Test for sticking aft€ r 30 
amperes d-e. have been passed through the coil. 

Operation Indicator (Circuit-Closing Relays) 
Adjust the indicator to operate at 0.2 or 1 .0 

ampere d-e. as supplied gradually applied by locsen­
ing the two screws on the under side of th€ as­
sembly, and moving the bracket forward or back­
ward. If the two helical springs which reset the 
armature are replaced by new springs, they shJuld www . 
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FIGURE 28-0UTLINE AND DRILLING PLAN FOR THE SINGLE ELEMENT TYPES CO AND COH RELAYS IN THE SlQ PROJECTION 
TYPE FT FLEXITEST CASE. SEE THE I NTERNAL SCHEMATICS FOR THE TERMINALS SuPPLIED. FoR REFERENCE ONLY. 
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FIGURE 29-0UTLINE AND DRILLING PLAN FOR THE SINGLE 
ELEMENT TYPES CO AND COH RELAYS IN THE PROJECTION 
TYPE STANDARD CASE. SEE THE I NTERNAL SCHEIIIATICS FOR 
THE TERIIIINALS SUPPLIED. FoR REFERENCE ONLY. 
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FIGURE 30-0UTLINE AND DRILLING PLAN FOR THE THREE 
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TYPE STANDARD CASE. SEE THE I NTERNAL SCHEIIIATICS FOR 
THE TERI\IINALS SUPPLIED. FoR REFERENCE 0:-;rLY. 
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FIGURE 31-0UTLINE AND DRILLING PLAN FOR THE SINGLE ELEMENT TYPES CO AND COH RELAYS IN THE S10 SEMI-FLUSH 
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Types CO and COH Overcurrent Relays 

be weakened slightly by stretching to obtain the 
0.2 or 1 .0 ampere calibration. Test for sticking 
after 10 times rated pick-up current has been 
applied. 

Overcurrent Element (Circuit Openin� Re­
lays) 
Adjust the relay with the instructions given 

under "Overcurren t Element (Circuit Closing 
Relays) " using the test connection of Figure 17  
except that for the definite minimum time circuit 
opening relay the following caution should be 
observed : 

CAUTION-When a signal lamp or other volt­
age operated device is to be connected in series 
with the relay contacts, disconnect the internal 
leads of the element from the stationary and 
moving contacts respectfully and dead end them. 
Then the lamp or other device can be connected 
to the stationary and moving contacts. 

De-ion Contactor Switch (Circuit Openin� 
Relays) 
Adjust the core stop on the top as high as 

possible without allowing the insulating bushing 
at the bottom of the plunger to touch the Micarta 
angle. The contact will be separated from the 
Micarta angle by %2" to �6" .  Adjust the contact 
gap spacing to slightly less than Ks of an inch. 
Bend down the contact springs so that a firm 
contact is made but not so strong that the minimum 
pick-up value cannot be obtained. The spring 
tension should be about 15 grams. 

Hold the relay contacts closed and with an 
auxiliary relay coil connected across terminals to 
simulate the circuit breaker trip coil ,  note that the 
contactor switch picks up on less than 4 amperes 
on the 4 ampere overcurrent tap setting. 

In the case of the standard energy circuit open­
ing relay the contactor switch should pick-up and 
seal itself open at 75% of minimum trip current. 

5 - 6�:=j 
f+--- 3:32 -

0 . ,,., -� 0 �� ���� 

�a' � 4 

� 

Cui out opening in panel 

i 

2 1 fi  ��· 
20� 8 

:_I� [----.. 2 1k, 

4.. <L 

10¥z 
"--

1 0!2 32 
7 10:32 

,. ' I ' p, ' I ' I � 

·· ·�� . 190-32 
�----------- Terminals Terminal 

Screws 

!--<-- 2* --

f+-5� 
[11 0 I ;!t 't l  0 �--.190-32Mounting Screws 

1+1 _,. I� Pane l J. 7fG 

5 lj i6 R. 
T>--4 o•a (4Holes) 

FIGURE 33-0uTLINE AND DRILLING PLAN FOR THE THREE ELEMENT TYPES CO AND COH RELAYS IN THE LlQ SEMI­
FLUSH TYPE FLEXITEST CASE. FOR REFERENCE ONLY. 
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Types CO and COR Overcurrent Relays 

Operation Indicator (Circuit Opening Relays) 
Adjust the indicator similar to that described 

for the circuit closing relay except to operate at 4 
amperes a-c. 
Instantaneous Trip Attachment 

The position of the M icarta disk at the bottom 
of the element with reference to the calibrated 
guide indicates the minimum overcurrent required 
to operate the element. - This disk should be 
lowered or raised to the proper position by means 
of the two nuts on either side of the disk. The 
nominal range of adjustment is 1 to 4, for example 
10 to 40 amperes, and it has an accuracy of about 
10%. 

The drop-out value is- varied by raising or 
lowering the core screw at the top of the switch , 
and after the final adjustment is made, the core 
screw should be securely locked in place with the 
lock nut. It should be adjusted for about % of 
the minimum pick-up. 

This element will not fit in the round-type case . 

Instantaneous Lock-out Attachment 
The position of the bottom of the plunger with 

reference to the calibrated guide indicates the 
minimum current required to open the con tacts. 
To change the setting hold the top slotted head of 
the plunger rod fixed with a screwdriver. Then 
with a second screwdriver adjust the lower end 
of the plunger for the current pick-up desired. 

These contacts must be given special care be­
cause they are in series with the main tripping 
circuit and may prevent proper relay operation if 
they become dirty. The nominal range of adjust­
ment is 3 to 1 .  

RENEWAL PARTS 

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

ENERGY REQUIREMENTS 

The burdens and thermal capacities of the various circuits of the relay are as follows : 

Definite Minimum Time CO Relays at 60 Cycles 

V.A. at Continuous One Second 
Ampere V.A. at :J Tap Power Rating Rating 

Range Tap Amperes Current Factor (Amperes) (Amperes) 

2 108 17 60° lag 4 140 
2 . f.  68 1 7  60° lag 5 140 
:3 47 1 7  60° lag ;; 140 

2/6 :L :J 3" ,) 17  60° lag 6 140 
4 26 17  60° lag 7 140 
,') 1 7  17 60° lag 8 140 
6 1 2  1 7  60° lag 10 140 

·I 26 l 7  60° lag 8 250 
J) 1 7  1 7  60° lag 8 250 
( i  1 2 1 7  60° lag 9 250 

4 / 1 5  s 6 . 5  1 7  ()0° lag 10 ' 250 
10 4 . 5  1 7  60° lag 12 250 
12 3 17  60° lag 13  250 
1 5  2 1 7  60° lag 15  250 

Inverse Time CO Relays at 60 Cycles 

V.A. at Continuous One Sacond 
Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) 

0 . 5  200 2 66° lag 2 70 
0 . 6  140 2 66° lag 2 70 
0 . 8  78 2 66° lag 2 70 

0 . 5/2 . .  ') 1 . 0 -�0 2 66° lag 3 70 
1 . 5  22 2 66° lag 3 70 
2 . 0  1 2 . ;; 2 66° lag 4 71() 
2 . 5  8 2 66° lag ;) 70 
2 1 2 . 4  2 66 . 4° lag 8 250 
2 . i)  8 2 66 . 4° lag 8 250 
3 .') . 6  2 66 . 4° lag 8 250 

2/6 3 . 5  4 . 1 2 66 . 4° lag 8 250 
4 3 . 1  2 66 . 4° lag 9 250 
i) 2 2 66 . 4° lag 9 250 
6 1 . 3 2 66 . 4° lag 1 0  250 

4 3 . 1  2 66 . 4° lag 16 250 
5 2 2 66 . 4° lag 16  250 
ti 1 . 4 2 66 . 4° lag 16  250 

4/1 5 8 0 . 8  2 66 . 4° lag 1 7  250 
1 0  0 . 5  2 66 . 4° lag 1 8  250 
1 2  0 . 3  2 66 . 4° lag 19 250 
1. 5  0 . 2  2 66 . 4° lag 20 250 
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Types CO and COH Overcurrent Relays 

Very Inverse Time CO Relays at 60 Cycles 

V.A. at Continuous One Second 
Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) 

0 . 5  125 1 . 25 66 . 4° lag 2 100 
0 . 6  87 . 1 . 25 66 . 4° lag 2 100 
0 . 8  49 1 . 25 66 . 4° Ia� 2 100 

0 . 5/2 . 5  1 . 0  31 1 . 25 66 . 4° lag 3 100 
1 . 5  14 1 . 25 66 . 4° lag 3 100 
2 . 0  8 1 . 25 66 . 4° lag 4 100 
2 . 5  5 1 . 25 66 . 4° lag 5 100 

2 8 1 . 25 66 . 4° lag 8 250 
2 . 5  5 1 . 25 66 . 4° lag 8 250 
3 3 . 5  1 .  25 66 . 4° lag 8 250 

2/6 3 . 5  2 . 5  1 . 25 66 . 4° lag 8 250 
4 1 . 9  1 . 25 66 . 4° lag 9 250 
5 1 . 25 1 . 25 66 . 4° lag 9 250 
6 0 . 9  1 . 25 66 . 4° lag 10 250 

4 1 . 9 1 . 25 66 . 4° lag 16 250 
5 1 . 25 1 . 25 66 . 4° lag 16 250 
6 0 . 9  1 . 25 66 . 4° lag 16 250 

4/15 8 0 . 5  1 . 25 66 . 4° lag 17 250 
10 0 . 3  1 . 25 66 . 4° lag 18 250 
12 0 . 2  1 . 25 66 . 4° lag 19 250 
15 0 . 15 1 . 25 66 . 4° lag 20 250 

Long Time CO Relays at 60 Cycles 

V.A. at Continuous One Second 
Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) '· 

4 26 17 60° lag 8 250 
5 17 1 7  60° lag 8 250 
6 1 2  1 7  60° lag 9 250 

4/15 8. 6 . 5  17 60° lag 10 250 
10 4 . 5  17 60° lag 12 250 

;, 12 3 1 7  60° lag 13 250 

.-- '....- �  1 5  2 17 60° lag 15 250 

Short Time COH Relays at 60 Cycles 

V.A. at Continuous One Second 
Ampere V.A. at 5 Tap Power Rating Rating 
Range Tap Amperes Current Factor (Amperes) (Amperes) 

0 . 5  400 4 60° lag 2 56 
0 . 6  280 4 60° lag 2 56 
0 . 8  156 4 60° lag 2 56 

0 . 5/2 . 5  1 . 0 100 4 60° lag 3 56 
1 . 5 44 4 60° lag 3 56 
2 . 0  25 4 60° lag 4 56 
2 . 5  1 6  4 60° lag 5 56 

2 25 . 0  4 60° lag 8 250 
2 . 5  1 6  4 60° lag 8 250 
3 1 1  4 60° lag 8 250 

2/6 3 . 5  8 . 2  4 60° lag 8 250 
4 6 . 3  4 60° lag 9 250 
5 4 . 0  4 60° lag 9 250 
6 3 . 0  4 60° lag 10 250 

4 6 . 3  4 60° lag 16 250 
5 4 . 0  4 60° lag 16 250 
6 3 . 0  4 60° lag 1 6  250 

4/15 8 1 . 6 4 60° lag 1 7  250 
10 1 . 0 4 60° lag 18 250 
12 0 . 7  4 60° lag 19 250 
1 5  0 . 4  4 60° lag 20 250 

Burdens at Tap Current on 25 and 50 Cycles 

� 25 CYCLES 50 CYCLES 
V.A. Power Factor V.A. Power Factor 

Definite Minimum Time CO 16 53° lag 1 7  60° lag 
!""""" Inverse Time CO 2 60° lag 2 60° lag 

'-.., Very Inverse Time CO 1 . 25 60° lag 1 . 25 66 . 4° lag 
Long Time CO 16 53° lag 17 60° lag 
Short Time COH 4 53° lag 4 60° lag 
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