
INSTALLATION 
Westinghouse t.L. 41-551.2A 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CT TEMPERATURE-OVERLOAD RELAY 

C A U T  I 0 N Before putting relays into service, re­

move all blocking which may have been inserted for 
the purpose of securing the parts during shipment, 
make sure that all moving parts operate freely, in­
spect the contacts to see that they are clean and 
close properly, and operate the relay to check the 
settings and electrical connections. 

APP L IC A T I O N  

The Type CT relay is an induction tyJ?e relay 
operating from exploring coils imbedded in or at­
tached to the equipment being protected, and from a 
line current transformer. The relay is used to protect 
a-c equipment from overheating resulting from over­
loads, open phase, or insulation failure when the 
line current may be insufficient to operate short 
circuit protective devices. In order for the relay to 
operate, the temperature of the windings of the ap­
paratus must be above values for which the relay is 
set, and these two conditions must have existed for 
a certain period of time because of the inherent time­
delay of the induction-type unit. Thus, the danger of 
disconnecting the apparatus upon transient overloads 
is eliminated. 

This relay is manufactured and set at the factory 
for each application and cannot be changed after 
spipment. In order to make the application, the fol­
lowing information is necessary: 

1. Frequency of the connected system. 
2. Full load phase current. 
3. Current transformer ratio. This should be 

chosen so that the full load secondary current is be­
tween 3. 25 and 5 amperes if possible. This permits 
use of a 5°C, differential between the balance tem­
perature and the operating temperature. However, by 
using a differential of 10cc between the balance tem­
perature and the operating temperature, a full load 
secondary current as low as 2.25 amperes can be 
permitted in 60 cycle applications. 

4. Maximum safe operating temperature at which 
the relay must trip if full load current or more is 
present. 

SUPERSEDES I.L. 41-551.2 
Complete Revision 

5. The metal (usually copper) used in the explor­
ing coil windings and its temperature coefficient of 
resistance at 25° Centigrade. 

6. Resistance of each exploring coil at 25° Cen­
tigrade. (Standard relays are available for use with 
10 ohm exploring coils only.) 

7. Resistance of the leads from the exploring 
coils to the relay terminals. However, if resistance 
of the leads can not be predetermined, the effect of 
lead resistance can be balanced out at slight sacri­
fice of sensitivity by using relays with additional 
terminals as shown in Fig. 3 and by using three 
leads to each exploring coil instead of two. 

C O NS T RUC T I O N  

The type CT relay consists of an operating unit, 
two fixed resistors, and an indicating contactor 
switch unit. 

Operating U n i t  

This unit i s  the induction-disc type. The induc­
tion disc is mounted on a vertical shaft. A stop riv­
eted to the disc prevents the contact from opening 
more than approx. % of an inch. The shaft is sup­
ported 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 
shaft. The electrical connection is made from the 
moving contact thru 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 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. 
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TYPECT RELAY ______________________ ______ ________________________ __ __  __ 

CURRENT 
TRANSFORMER 

26-D-1333 

Fig. 1. Schematic Diagram of the Internal and Ex­
ternal Connections of the Type CT Relay. 

Indicating Contactor S wi tch Un it  (ICS)  

The d-e indicating contactor switch is a small 
clapper type device. A magnetic armature, to which 
leaf-spring mounted contacts are attached, is at­
tracted to the magnetic core upon energization of the 
switch. When the switch closes, the moving contacts 
bridge two stationary contacts, completing the trip 
circuit. Also during this operation two fingers on the 
armature deflect a spring located on the front of the 
switch, which allows the operation indicator target 
to drop. The target is reset from the outside of the 
case by a push rod located at the bottom of the cover. 

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

O P E R A T I O N  A N D CHA RA C T ERI S T I C S 

The relay is connected at a Wheatstone Bridge 
to the protected apparatus as shown in Fig. 1. Since 
the impedance of the bridge is resistance, and that 
of the lower pole winding reactance, there is suffi­
cient phase displacement between the currents in the 
two windings of the relay to give a positive torque 
to the disc. 

2 

The lower pole winding of the relay is energized 
by load current of the protected apparatus while the 
upper pole winding is energized by current flowing 
as a result of an unbalance in the Wheatstone Bridge. 
When the temperature of the protected apparatus is 
lower than the critical temperature, the resistance 
of the exploring coils is less than the fixed resis­
tors of the relay. This unbalances the Bridge and 
causes a current to flow in the upper pole winding 
of the relay. The direction of this current in rela­
tionship to the lower pole current is such that a con­
tact opening torque is produced on the disc. When 
the temperature of the protected apparatus is greater 
than the critical temperature, the resistance of the 
exploring coils is greater than the fixed resistors 
of the relay. The Wheatstone Bridge is unbalanced, 
and a current flows in the upper pole of the relay. 
The direction of this current in relationship to the 
lower pole current is such that a control closing 
torque is produced on the disc. When the temperature 
of the protected apparatus is the same as the critical 
temperature, all resistances of the Wheatstone 
Bridge are equal. As a result, current will not flow 
in the upper pole winding and torque will not be 
produced on the disc. The relay is calibrated at the 
factory for a specific value of operating temperature 
and current. The balance temperature is usually set 
to be 5° to 10°C below the desired tripping temper­
ature. 

The closing torque of the Type CT relay is ap­
proximately proportional to the product of the current 
squared and the temperature difference from the 
balance point. With the rise of these values above 
the operating limits, the relay contact close with a 
rapidly increasing force. The limited travel of the 
disc permits a very short operating time when the 
operating limits are exceeded considerably. 

For lower values of current the temperature at 
which the contacts will close can be approximated 
by the relationship r26t =K. For example if relay 
rating is 4 amps trip current for a 10 "C differential 
we can solve for K (K =r26t = (4)2 x 10 = 160). If the 
current decreases to 3 amps the differential temper­
ature for trip now becomes approximately 160 = 18 °C. 

3T 

When the resistance of the leads from the explor­
ing coils to the relay is known at the time the relay 
is manufactured, each of the two resistors of the 
brdige circuit is constructed with a resistance equal 
to that of the exploring coil at the balance tempera-
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INDICATING 
COIITACTOR 

SWITCit 

IN TUNAL SCHEHAT IC 

1csl.----------, 

FRDIIT YIEW 

LOWR POLE COIL 

Ct1ASSI S Of'EU TED 

SttORTIU SWITCH 

liED HAHDLE 

TEST SWITCH 

CIJRRE11T TEST JACK 

TERNIMAL 

Fig. 2. Internal Schematic of the Type CT Relay in 
the Type FT2 1 Case 7-Terminal Relay for 
use where Exploring Coil Lead Resistance 
is Known When Relay is Manufactured. 

ture plus the resistance of one pair of leads. Since 
the lead resistance is not affected by the tempera­
ture of the exploring coil, the effect of appreciable 
lead resistance is to reduce the degree of unbalance 
of the bridge at temperatures above or below the bal­
ance point. However, lead resistances usually are 
less than 0.5 ohm per pair, and the reduction in sen­
sitivity would not be serious with lead resistances 
of 1.0 ohm. 

When the resistance of the leads from the explor­
ing coils to the relay can not be determined accur­
ately before the relay is manufactured, the CT relay 
can be used with internal connections as shown in 
Fig. 3. The upper pole winding (connected in the 
galvanometer circuit of the bridge) is connected to 
independent terminals, and three leads (instead of 
two) are required between the relay and each explor­
ing coil. With this connection, the resistance of one 
lead is inserted in each exploring coil leg of the 
bridge, and the resistance of one lead is inserted in 
each relay resistor leg. Thus, the balance of the 
bridge is not affected by the lead resistance. How­
ever, the resistance of two leads is inserted in the 
galvanometer circuit. The relay is rendered some­
what less sensitive by this, but with lead resistance 
of 0. 5 ohm each the operating temperature at full 
load would be raised less than 2 °C above the tem­
perature for zero lead resistance. The necessity of 
using a total of six leads instead of four may be 
objectionable in some cases, however. 

IIIDICATIMG 
COMTACTOII SW ITCH 

INTERNAL SCHEMATIC 

ICS�---------, 

FRDIIT YIE� 

LOWER POLE COIL 

CHASSIS OPUATED 

smtRTIMG SWITCit 

RED HAHDLE 

TEST SWITCH 

CURRENT TEST JA� 

TERNIMAL 

Fig. 3. Internal Schematic of the Type CT Relay in 
th£ Type FT2 1 Case 9-Terminal Relay for 
use Where Exploring Coil Lead Resistance is 

Unknown When Relay is Manufactured. 

Tri p C i rcuit 

The main contacts will safely close 30 amperes 
at 250 volts d-e and the seal-in contacts of the indi­
cating contactor switch will safely carry this current 
long enough to trip a circuit breaker. 

The indicating contactor switch has two taps 
that provide a pickup setting of 0. 2 or 2 amperes. To 
change taps requires connecting the lead located in 
front of the tap block to the desired setting by means 
of a screw connection. 

Trip C ir cuit C onstant 

Indicating Contactor Switch ( ICS) 

0. 2 ampere tap 6. 5 ohms d-e resistance 
2.0 ampere tap 0. 15 ohms d-e resistance 

EX P L O RI N G  C O I L S 

It is preferable to use exploring coils which are 
built into the apparatus to be protected at the time of 
manufacture as they can be placed in the winding 
slots or otherwise brought into proximity to the wind­
ings being protected close to the point of highest 
temperature rise. The physical design of these coils 
will vary with the individual apparatus, but exploring 
coils usually are copper, with a resistance of 10 
ohms at 25 nc. 
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TYPECT RELAY __________________________________________________________ ___ 
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D E VI C E  N UM B E R CH A RT 
49-TEMPERATURE OVE R LOAD 

RELAY T Y P E  CT 
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UP-UPPE R POLE COIL S  
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8-TE RMINAL R E L AY FOR 
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IS MANUFACTURED 

Fig. 4. External Schematic of the Type CT Temperature Overload Relay. 

If a motor or generator has been built without ex­
ploring coils and it is desired to provide temperature­
overload protection by means of the type CT relay, a 
''Rope Coil'' may be fastened to the end connections 
of the windings. Because of its location it can not 
indicate the winding temperature as accurately as a 
built-in exploring coil. The "Rope Coil" is a flat 
loop or skein of wire approximately 10 feet long. 
Two strands of enameled copper wire are wound in 
parallel and four leads are brought out, providing the 
two exploring coil sides of the bridge in the one 
winding. The coil then is insulated with a tape 
winding and is varnish dipped and baked. It is suf­
ficiently flexible to permit placing and tying it 
around the end connections of the winding. 

S E  T T l  N G S  

One setting is required for the operating unit; 
that is, the setting of the time dial. This setting 
should be on the number 1 position. 

4 

Each style relay is designed for a specific ap­
plication and hence once the correct relay is chosen 

for a given application, no adjustment is necessary. 
If necessary, the spring tension controlling minimum 
operating current may be altered slightly. 

Indicati ng Contactor S witch (IC S )  

The only setting required o n  the res unit i s  the 
selection of the 0. 2 amp ere or 2. 0 ampere tap set­
ting. This selection is made by connecting the lead 
located in front of the tap block to the desired set­
ting by means of the connecting screw. When the 
relay energizes a 125 or 250 volt d-e type WL relay 
switch or equivalent, use the 0.2 ampere tap; for 48 
volt d-e applications set relay in 2 tap and use WL 
relay coil S!t304C209G01 or equivalent. 

I N S T A L L A T IO N  

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 on the flange for semi-flush mounting or by 
means of the rear mounting stud or studs for projec-
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(FRONT VIEW) 

--------

A

+-

� •1��m" 
120V 60 CYC ; 

SUPPLY l-------.__ __ _ 
SI-S2 - NON-INDUCTIVE SLIDE RESISTORS ADJUSTABLE FROM 

10 TO APPROX 10> OHMS OR LESS. SLIDE MUST 
HAVE NEGLIGIBLE CONTACT RESISTANCE. 

Fig. 5. Diagram of Test Connections for the Type 
CT Relay in Type FT2 1 Case. 

tion mounting. Either a mounting stud or the mounting 
screws may be utilized for grounding the relay. The 
electrical connections may be made directly to the 
terminals by means of screws for steel panel mount­
ing or to the terminal studs furnished with the relay 
for thick panel mounting. The terminal studs may be 
easily removed or inserted by locking two nuts on 
the stud and then turning the proper nut with a 
wrench. 

For detailed FT case information refer to I.L. 
41-076. 

ADJ U S T M ENT S 

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. 

Acceptance Tests 

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

1. Contact 
The index mark on the movement frame will 

coincide with the "0" mark on the time dial 
when the stationary contact has moved through 
approximately one-half of its normal deflec­
tion. Therefore, with the stationary contact 
resting against the backstop, the index mark 
is offset to the right of the ''0'' mark by ap­
proximately . 020 inch. 

2. Mi nimum Trip 
Connect the relay as per test circuit of Fig. 
5. The relay should trip at the amperes and 
temperature specified on the nameplate. The 
equivalent value of temperature for different 
values of resistance is shown in Table I. 
This curve applies to copper wire coils with 
10 ohms resistance at 25 °C. 

3. Indicat ing  Contactor S witch (ICS )  

Close the main relay contacts and pass suf­
ficient d-e current through the trip circuit to 
close the contacts of the ICS. This value of 
current should not be greater than the particu­
lar ICS tap setting being used. The indicator 
target should drop freely. 

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

Routine Maintenance 
All relays should be checked at least once 

every year or at such other time intervals as 
may be dictated by experience to be suitable 
to the particular application. 

All contacts should be periodically cleaned. 
A contact burnisher Style ttl82A836H01 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. 

Calibration 
U&e the following procedure for calibrating 
the relay if the relay has been taken apart 
for repairs or the adjustments disturbed. This 
procedure should not be used until it is ap­
parent that the relay is not in proper working 
order (See "Acceptance Check"). 

1. Contact 

The index mark on the movement frame will 
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TYPECT RELAY
-----------------------------------------------------------

6 

coincide with the "0" mark on the time dial 
when the stationary contact has moved through 
approximately one-half of its normal deflec­
tion. Therefore, with the stationary contact 
resting against the backstop, the index mark 
is offset to the right of the "0" mark by ap­
proximately . 0 20". 

2. Minimum T rip 

The balance temperature of the relay is de­
termined by the value of the internal resis­
tors in the relay. Hence, the balance temper­
ature of the relay cannot be changed. 

The current value at which the relay operates 
can be changed by connecting the relay per 
the test circuit of Fig. 7, setting resistors to 
value that correspond to the trip temperature 
and applying the desired current. Adjust the 
reset spring until contacts just close. 

3. I ndicating Contactor S witch (ICS)  

Close the main relay contacts and pass suf­
ficient d-e current through the trip circuit to 
close the contacts of the ICS. This value of 
current should be not greater than the particu­
lar ICS tap setting being used. The operation 
indicator target should drop freely. 

The contact gap should be approximately 
.047" between the bridging moving contact 
and the adjustable stationary contacts. The 

bridging moving contact should touch both 
stationary contacts simultaneously. 

TABLE I A 

Resistance T em�erature Resistance T em�erature 

10.00 ohms 25 °C. 12.89 100 

10.96 50 1 3.29 110 

11.35 60 13.66 120 

11.73 70 14.05 1 30 

12.12 80 14.43  140 

12.50 90 14.82 150 

A NOTE - This table applies only to copper wire 

coils having 10 ohms resistance at 25 °C. 

RENEWA L P A R T S 

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. 

ENERG Y REQ U I REM ENT S 

The 60 cycle burden of the relay on the current 
transformer is 15.0 volt-amperes at 5 amperes, 49 o 

lag Power Factor. The continuous rating of the 
winding is 5 amperes ( 10 ohms exploring coil), and 
the one second rating 150 amperes, 60 cycles. 
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57-D-7901 

Fig. 6. Outline one/ Drilling Plan for the Type CT Relay in the Type FT2 1 Case. 
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TYPECTRELAY __________________________________________________________ __ 

Fig. 7. Type CT Relay J -Balancing Resistor. 2 -Moving Contact Assembly. 3 -Stationary Contact Assembly. 4 - In­
dicating Contactor Switch (ICS). 
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INSTALLATION • 

Westinghouse I.L. 41-SS1.2B 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
T YPE CT TEMPERATURE-OVERLOAD RELAY 

C A U T I 0 N Before putting relays into service, re­
move all blocking which may have been inserted for 
the purpose of securing the parts during shipment, 
make sure that all moving parts operate freely, in­
spect the contacts to see that they are clean and 
close properly, and operate the relay to check the 
settings and electrical connections. 

A P P L I C A T I O N 

The Type CT relay is an induction tyJ?e relay 
operating from exploring coils imbedded in or at­
tached to the equipment being protected, and from a 
line current transformer. The relay is used to protect 
a-c equipment from overheating resulting from over­
loads, open phase, or insulation failure when the 
line current may be insufficient to operate short 
circuit protective devices. In order for the relay to 
operate, the temperature of the windings of the ap­
paratus must be above values for which the relay is 
set, and these two conditions must have existed for 
a certain period of time because of the inherent time­
delay of the induction-type unit. Thus, the danger of 
disconnecting the apparatus upon transient overloads 
is eliminated. 

This relay is manufactured and set at the factory 
for each application and cannot be changed after 
spipment. In order to make the application, the fol­
lowing information is necessary: 

1. Frequency of the connected system. 
2. Full load phase current. 
3. Current transformer ratio. This should be 

chosen so that the full load secondary current is be­
tween 3.25 and 5 amperes if possible. This permits 
use of a 5°C, differential between the balance tem­
perature and the operating temperature. However, by 
using a differential of 10cc between the balance tem­
perature and the operating temperature, a full load 
secondary current as low as 2. 25 amperes can be 
permitted in 60 cycle applications. 

4. Maximum safe operating temperature at which 
the relay must trip if full load current or more is 
present. 

SUPERSEDES I.L. 4l-551.2A 
*Denotes change from superseded issue. 

5. The metal (usually copper) used in the explor­
ing coil windings and its temperature coefficient of 
resistance at 25° Centigrade. 

6. Resistance of each exploring coil at 25° Cen­
tigrade. (Standard relays are available for use with 
10 ohm exploring coils only.) 

7. Resistance of the leads from the exploring 
coils to the relay terminals. However, if resistance 
of the leads can not be predetermined, the effect of 
lead resistance can be balanced out at slight sacri­
fice of sensitivity by using relays with additional 
terminals as shown in Fig. 3 and by using three 
leads to each exploring coil instead of two. 

C O NS T RUC T I O N  

The type CT relay consists of an operating unit, 
two fixed resistors, and an indicating contactor 
switch unit. 

O perati ng Unit 

This unit is the induction-disc type. The induc­
tion disc is mounted on a vertical shaft. A stop riv­
eted to the disc prevents the contact from opening 
more than approx. % of an inch. The shaft is sup­
ported 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 
shaft. The electrical connection is made from the 
moving contact thru 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 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. 
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TYPE CTRE LAY ____________________________________________ __ __ ________ ___ 

RELAY 
RESISTOR 

CURRENT 
TRANSFORMER 

26-D-1333 

Fig. 1. Schematic Diagram of the Internal and Ex­
ternal Connections of the Type CT Relay. 

I ndicating Contactor S wi tch U n i t  (ICS ) 

The d-e indicating contactor switch is a small 
clapper type device. A magnetic armature, to which 
leaf-spring mounted contacts are attached, is at­
tracted to the magnetic core upon energization of the 
switch. When the switch closes, the moving contacts 
bridge two stationary contacts, complet1�g the trip 
circuit. Also during this operation two fingers on the 
armature deflect a spring located on the front of the 
switch, which allows the operation indicator target 
to drop. The target is reset from the outside of the 
case by a push rod located at the bottom of the cover. 

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

O P E R A T I O N  A N D CHA R A C T E R I S T I C S 

The relay is connected at a Wheatstone Bridge 
to the protected apparatus as shown in Fig. 1. Since 
the impedance of the bridge is resistance, and that 
of the lower pole winding reactance, there is suffi­
cient phase displacement between the currents in the 
two windings of the relay to give a positive torque 
to the disc. 

2 

* 

The lower pole winding of the relay is energized 
by load current of the protected apparatus while the 
upper pole winding is energized by current flowing 
as a result of an unbalance in the Wheatstone Bridge. 
When the temperature of the protected apparatus is 
lower than the critical temperature, the resistance 
of the exploring coils is less than the fixed resis­
tors of the relay. This unbalances the Bridge and 
causes a current to flow in the uppe r pole winding 
of the relay. The direction of this current in rela­
tionship to the lower pole current is such that a con­
tact opening torque is produced on the disc. When 
the tempe rature of the protected apparatus is greater 
than the critical temperature, the resistance of the 
exploring coils is greater than the fixed resistors 
of the relay. The Wheatstone Bridge is unbalanced, 
and a current flows in the uppe r pole of the relay. 
The direction of this current in relationship to the 
lower pole current is such that a control closing 
torque is produced on the disc. When the temperature 
of the protected apparatus is the same as the critical 
temperature, all resistances of the Wheatstone 
Bridge are equal. As a result, current will not now 
in the upper pole winding and torque will not be 
produced on the disc. The relay is calibrated at the 
factory for a specific value of operating temperature 
and current. The balance temperature is usually set 
to be 5o to 1Q°C below the desired tripping temper­
ature. 

The closing torque of the Type CT relay is ap­
proximately proportional to the product of the current 
squared and the temperature difference from the 
balance point. With the rise of these values above 
the operating limits, the relay contact close with a 
rapidly increasing force. The limited travel of the 
disc permits a very short operating time when the 
operating limits are exceeded considerably. 

For lower values of current the temperature at 
which the contacts will close can be approximated 
by the relationship I 2 6t = K. For example if relay 
rating is 4 amps trip current for a 5°C differential 
we can solve forK (K = r26t = (4)2 x 5 = 80). If the 
current decreases to 3 amps the differential temper-

SO 
ature for trip now becomes app roximately 32 = 9°C . 

The trip temperature therefore would increase by 
(9o- 5o) 4oc. 

When the resistance of the leads from the explor­
ing coils to the relay is known at the time the relay 
is manufactured, each of the two resistors of the 
brdige circuit is constructed with a resistance equal 
to that of the exploring coil at the balance tempera-
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IMDICATIIIG 
COIITACTOII 
SWITCrt 

LIPPER POLE COILS 

INTUUL SCHEMATIC 

FROIIT YIEW 

LOWEll: POLE COIL 

CHASSIS Of'EU TED 
SttO R  TIU SWITCH 

RED HAMOL£ 

TEST SWITCH 

CURRENT TEST JACK 

TERMINAL 

* Fig. 2. Internal Schematic of the Type CT Relay in 
the Type FT2 1 Case 6-Terminal Relay for 
use where Exploring Coil Lead Resistance 
is Known When Relay is Manufactured. 

ture plus the resistance of one pair of leads. Since 
the lead resistance is not affected by the tempera­
ture of the exploring coil, the effect of appreciable 
lead resistance is to reduce the degree of unbalance 
of the bridge at temperatures above or below the bal­
ance point. However, lead resistances usually are 
less than 0.5 ohm per pair, and the reduction in sen­
sitivity would not be serious with lead resistances 
of 1.0 ohm. 

When the resistance of the leads from the explor­
ing coils to the relay can not be determined accur­
ately before the relay is manufactured, the CT relay 
can be used with internal connections as shown in 
Fig. 3. The upper pole winding (connected in the 
galvanometer circuit of the bridge) is connected to 
independent terminals, and three leads (instead of 
two) are required between the relay and each explor­
ing coil. With this connection, the resistance of one 
lead is inserted in each exploring coil leg of the 
bridge, and the resistance of one lead is inserted in 
each relay resistor leg. Thus, the balance of the 
bridge is not affected by the lead resistance. How­
ever, the resistance of two leads is inserted in the 
galvanometer circuit. The relay is rendered some­
what less sensitive by this, but with lead resistance 
of 0. 5 ohm each the operating temperature at full 
load would be raised less than 2 coc above the tem­
perature for zero lead resistance. The necessity of 
using a total of six leads instead of four may be 
objectionable in some cases, however. 

IMDICATING 
COIHACTOR SWITCH 

INTUUL SCHEMATIC 

ICS}+---------� 

FROIIT YIEW 

LOWER POLE COl L 

CHASSIS OPERATED 

SHORTIIIG SWITCH 

RED HAHDLE 

TEST SWITCtl 

CURREIH TEST JACk 

TERMIUL 

* Fig. 3. Internal Schematic of the Type CT Relay in 

the Type FT2 1 Case 8- Terminal Relay for 

use Where Exploring Coil Lead Resistance is 
Unknown When Relay is Manufactured. 

Tri p C ircuit 

The main contacts will safely close 30 amperes 
at 250 volts d-e and the seal-in contacts of the indi­
cating contactor switch will safely carry this current 
long enough to trip a circuit breaker. 

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

Tri p C i rcuit C onstant 

Indicating Contactor Switch ( ICS) 

0. 2 ampere tap 6. 5 ohms d-e resistance 
2.0 ampere tap 0.15 ohms d-e resistance 

EX P L O R I N G  C O I L S  

It is preferable to use exploring coils which are 
built into the apparatus to be protected at the time of 
manufacture as they can be placed in the winding 
slots or otherwise brought into proximity to the wind­
ings being protected close to the point of highest 
temperature rise. The physical design of these coils 
will vary with the individual apparatus, but exploring 
coils usually are copper, with a resistance of 10 
ohms at 25 °C. 
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49 
TO 

I C S  

N E G.--��-------­

D E V! C E  N U M BE R  C HART 

49-TEMPERATURE OVE R L OAD 

RELAY TYPE C T 
L P- LOWER PO L E  COl LS 
U P -UP P E R P O L E  COILS 

6-T E R MINA L  R E L AY FOR 

USE W H E RE E XPL ORIN G 

C O I L  LE AD R E SI S TA N C E  

IS K N OWN W H E N  R E L AY 
IS M AN UFAC T U R E D 

8-TE RMINAL R E L AY FOR 

USE W H E N  E X P LO R IN G  
C OI L  LEA D  R E S I S TA NCE 

JCS-�TOR C O N TACT O R  
S W I TCH 

5 2 � POWE R  C I R C UIT BRE AKE R 
TC - B R E A K E R TRI P C OIL 

a. - B R E A K E R  AUXIL I A R Y 

C O N T ACT 

EC-EXPL ORING C Ol L 

IS U NK NO W N  W H E N  R E LAY 
IS M ANUFACTURED 

Fig. 4. External Schematic of the Type CT Temperature Overload Relay. 

If a m otor or generator has been built without ex� 
ploring coils and it is desired to provide temperature­
overload protection by means of the type CT relay, a 
"Rope Coil" may be fastened to the end connections 
of the windings. Because of its location it can not 
indicate the winding temperature as accurately as a 
built-in exploring coil. The "Rope Coil" is a flat 
loop or skein of wire approximately 10 feet long. 
Two strands of enameled copper wire are wound in 
parallel and four leads are brought out, providing the 
two exploring coil sides of the bridge in the one 
winding. The coil then is insulated with a tape 
winding and is varnish dipped and baked. It is suf­
ficiently flexible to permit placing and tying it 
around the end connections of the winding. 

S E  T T l  N G S  

One setting is required for the operating unit; 
that is, the setting of the time dial. This setting 
should be on the number 1 position. 

Each style relay is designed for a specific ap� 
plication and hence once the correct relay is chosen 

for a given application, no adjustment is necessary. 
If necessary, the spring tension controlling minimum 
operating current may be altered slightly. 

I ndi cati ng C ontactor S wi tch (I CS ) 

The only setting required on the res unit is the 
selection of the 0. 2 ampere or 2 . 0  ampere tap set� 
ting. This selection is made by connecting the lead 
located in front of the tap block to the desired set­
ting by means of the connecting screw. When the 
relay energizes a 125 or 250 volt d�c type WL relay 
switch or equivalent, use the 0. 2 ampere tap; for 48. 
volt d-e applications set relay in 2 tap and use WL 
relay coil 8Jt304C209G01 or equivalent. 

I N S T A L L A T IO N 

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 on the flange for semi-flush mounting or by 
means of the rear mounting stud or studs for projec-
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120V 60 CYC; 
SUPPLY c 

(FRONT VIEW) 

51-52 - NON-INDUCTIVE SLIDE RESISTORS ADJUSTABLE FROM 

10 TO APPROX IS OHMS OR LESS. SLIDE MUST 
HAVE NEGLIGIBLE CONTACT RESISTANCE 

183A478 

Fig. 5. Diagram of Test Connections for the Type 
CT Relay in Type FT2 1 Case. 

tion mounting. Either a mounting stud or the mounting 
screws may be utilized for grounding the relay. The 
electrical connections may be made directly to the 
terminals by means of screws for steel panel mount­
ing or to the terminal studs furnished with the relay 
for thick panel mounting. The terminal studs may be 
easily removed or inserted by locking two nuts on 
the stud and then turning the proper nut with a 
wrench. 

For detailed FT case information refer to I.L. 
41-076. 

ADJ U S T M E N T S  

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. 

Acce ptance Tests 

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

1. Contact 
The index mark on the movement frame will 

coincide with the "0" mark on the time dial 
when the stationary contact has moved through 
approximately one-half of its normal deflec­
tion. Therefore, with the stationary contact 
resting against the backstop, the index mark 
is offset to the right of the "0" mark by ap­
proximately . 0 20 inch. 

2. Mi ni mum T ri p 
Connect the relay as per test circuit of Fig. 
5. The relay should trip at the amperes and 
temperature specified on the nameplate. The 
equivalent value of temperature for different 
values of resistance is shown in Table I. 
This curve applies to copper wire coils with 
10 ohms resistance at 25 °C. 

3. Indicati ng Contactor S wi tch (ICS )  

Close the main relay contacts and pass suf­
ficient d-e current through the trip circuit to 
close the contacts of the res. This value of 
current should not be greater than the particu­
lar res tap setting being used. The indicator 
target should drop freely. 

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

Routine Maintenance 
All relays should be checked at least once 

every year or at such other time intervals as 
may be dictated by experience to be suitable 
to the particular application. 

All contacts should be periodically cleaned. 
A contact burnisher Style lt182A836HO 1 is 
recommended for this purpose. The use of 
abrasive material for cleaning contacts is 
not recommended, because of the danger of 
em bedding small particles in the face of the 
soft silver and thus imp airing the contact. 

Calibration 
Use the following procedure for calibrating 

the relay if the relay has been taken apart 
for repairs or the adjustments disturbed. This 
procedure should not be used until it is ap­
parent that the relay is not in proper working 
order (See "Acceptance Check"). 

1. Contact 

The index mark on the movement frame will 
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TYPECTRELA Y-------------------------------------------------------------

6 

coincide with the "0" mark on the time dial 
when the stationary contact has moved through 
approximately one-half of its normal deflec­
tion. Therefore, with the stationary contact 
resting against the backstop, the index mark 
is offset to the right of the "0" mark by ap­
proximately .0 20". 

2. Minimum Trip 

The balance temperature of the relay is de­
termined by the value of the internal resis­
tors in the relay. Hence, the balance temper­
ature of the relay cannot be changed. 

The current value at which the relay operates 
can be changed by connecting the relay per 
the test circuit of Fig. 7, setting resistors to 
value that correspond to the trip temperature 
and applying the desired current. Adjust the 
reset spring until contacts just close. 

3. I ndicating C ontactor Switch (ICS) 

Close the main relay contacts and pass suf­
ficient d-e current through the trip circuit to 
close the contacts of the ICS. This value of 
current should be not greater than the particu­

lar ICS tap setting being used. The operation 
indicator target should drop freely. 

The contact gap should be approximately 
.047" between the bridging moving contact 
and the adjustable stationary contacts. The 

bridgi.ng moving contact should touch both 
stationary contacts simultaneously. 

TABLE I • 

Resistance Temperature Resistance Temperature 

10.00 ohms 25 °C. 12.89 100 

10.96 50 13.29 110 

11.35 60 13.66 120 

11.73 70 14.05 130 

12.12 80 14.43 140 

12.50 90 14.82 150 

• NOTE - This table applies only to copper wire 
coils having 10 ohms resistance at 25 °C. 

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 60 cycle burden of the relay on the current 
transformer is 15.0 volt-amperes at 5 amperes, 49 a 
lag Power Factor. The continuous rating of the 
winding is 5 amperes ( 10 ohms exploring coil), and 
the one second rating 150 amperes, 60 cycles. 
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Fig. 6. Outline ancl Drilling Plan for the Type C T  Relay in the Type F T21 Case. 
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TYPECTRELAY __________________________________________________________ __ 

Fig. 7. Type CT Relay J - Balancing Resistor. 2 - Moving Contact Assembly. 3 - Stationary Contact Assembly. 4 - In­
dicating Contaetor Switch (ICS). 
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Westinghouse I.L. 41-551.2D 

INSTALLATION • OPERATION • MAINTENANCE 

TYPE CT TEMPERATURE-OVERLOAD RELAY 

CAUTION: Before putting relays into service, re­
move 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 close properly, and operate the relay to 
check the settings and electrical connections. 

APPLICATION 

The Type CT relay is an induction type relay 
operating from exploring coils imbedded in or at­
tached to the equipment being protected, and from 
a line current transformer. The relay is used to 
protect ac equipment from overheating resulting 
from overloads, open phase, or insulation failure 
when the line current may be insufficient to 
operate short circuit protective devices. In order 
for the relay to operate the temperature of the win-

O dings of the apparatus as well as the current flow­
ing through the relay must be above values for 
which the relay is set, and these two conditions 
must have existed for a certain period of time 
because of the inherent time-delay of the 
induction-type unit. Thus, the danger of disconnec­
ting the apparatus upon transient overloads is 
eliminated. 

· 

0 The relay is applicable for use with 10 ohm 
copper at 25° C  exploring coils (RTD) .  For 120 
ohm 0°C Nickel and 100 ohm 0°C Platinum 
RTD's use the type DT-3 relay (l.L. 41-552.1) . 

0 The amount of current that circulates through 
the R TD depends on the current transformer 

secondary current, the resistance of the bridge 
balancing resistors and the resistance of the R TD 
at any particular temperature. The RTD should be 
capable of carrying 0.3 Amperes or more without 
causing appreciable self-heating error. 

0 From 5 to 10% of the relay input current will 
flow through the RTD. 

This relay is manufactured and set at the fac­
tory for each application and cannot easily be 

0 changed after shipment. (See Minimum Trip 
section). In order to make the application, the 
following information is necessary: 

1. Frequency of the connected system. 

0 2. Trip Current at the trip temperature. 

3. Current transformer ratio. This should be 
chosen so that the full load secondary current is 
between 3 .25 and 5 amperes if possible. This per­
mits use of a 5 °C, differential between the balance 
temperature and the operating temperature . 
H owever, by using a differential of 10° C  between 
the balance tempe�ture and the operating 
temperature, a full load secondary current as low 
as 2.25 amperes can be permitted in 60 hertz 
applications. 

0 4. M aximum safe operating temperature at 
which the relay must trip if trip current or more is 
present. 

5. Resistance of the leads from the exploring 
coils to the relay terminals. However, if resistance 
of the leads can not be predetermined, the effect of 
lead resistance can be balanced out at slight 

.·I II pwsihle contingencies which may arise during installation, operation. or maintenance, and all 

details and mriations of this equipment do not purport to be covered by these instructions. /j.further 

in/nrlllation is desired hr purchaser regarding his particular installation. operation or maintenance of 

hi1 equip111ent. the loud Westinghouse Electric Corporation representati\'e should he contacted. 

SUPERSEDES I.L. 41-551.2C, DATED MARCH 1989 
0 DENOTES CHANGE FROM SUPERSEDED ISSUE. EFFECTIVE SEPTEMBER 1978 www . 
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TYPECTRELA Y-------------------------------------------------------------

CURRENT 
TRANSFORMER 

(26-D-1333) 

Fig. 1. Schematic Diagram of the Internal and External Con­
nections of the Type CT Relay. 

sacrifice of sensitivity by using relays with ad­
ditional terminals as shown in Fig. 3 and by using 
three leads to each exploring coil instead of two. 

CONSTRUCTION 

The type CT relay consists of an operating 
unit, two fixed resistors, and an indicating contac­
tor switch unit. (ICS or ACS). 

Operating Unit 

This unit is the induction-disc type. The induc­
tion disc is mounted on a vertical shaft. A stop 
riveted to the disc prevents the contact from open­
ing more than approx. 114 of an inch. 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 m oving contact is a smal l  s i lver  
hemisphere fastened on the end of an arm. The 
other end of this arm is clamped to an insulated 
section of the disc shaft.  The electrical connection 
is made from the moving contact thru the arm and 
spiral spring. One end of the spring is fastened to 

2 

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 spr­
ing. 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. 

Indicating Contactor Switch Unit (ICS) 

The de indicating contactor switch is a small 
clapper type device. A magnetic armature, to 
which leaf-spring mounted contacts are attached, 
is attracted to the magnetic core upon energization 
of the switch. When the switch closes, the moving 
contacts bridge two stationary contacts, com­
pleting the trip circuit. Also during this operation 
two fingers on the armature deflect a spring 
located on the front of the switch, which allows the 
operation indicator target to drop. The target is 
reset from the outside of the case by a push rod 
located at the bottom of the cover. 

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

0 Indicating Contactor Switch Unit (ACS) 

This unit is similar to the ICS unit except the 
core piece which has a lag loop and a core screw 
which permits operation on ac current. 

OPERATION AND CHARACTERISTICS 

The relay is connected at a Wheatstone Bridge 
to the protected apparatus as shown in Fig. 1. 
Since the impedance of the bridge is resistance, 
and that of the lower pole winding reactance, there 
is sufficient phase displacement between the 
currents in the two windings of the relay to give a 
positive torque to the disc. 

The lower pole winding of the relay is energiz­
ed by load current of the protected apparatus while 
the upper pole winding is energized by current 
flowing as a result of an unbalance in the 
Wheatstone Bridge. When the temperature of the 
protected apparatus is lower than the critical 
temperature, the resistance of the exploring coils is 
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IIIOICATIMG 
COIIUCTOR 

SWI TCit 

UPPER POL.E COILS---

IMTUMAL SCHEMATIC 

FROIIT VIEW 

CI1ASSIS OPEIATED 
SHORTIIt. SWITCH 

REDitAMDLE 

TEST SWITCn 

CUIUihT TEST JACl 

TEIIMIIU.L 

(187A339) 

Fig. 2. Internal Schematic of the Type CT Relay in the Type 
FT21 Case 6-Terminal Relay for use where Exploring 
Coil Lead Resistance is Known When Relay is 

Manufactured. 

less than the fixed resistors of the relay. This un­
balances the Bridge and causes a current to flow in 
the upper pole winding of the relay . The direction 
of this current in relationship to the lower pole 
current is such that a contact opening torque is 
produced on the disc. When the temperature of the 
protected apparatus is greater than the critical 
temperature, the resistance of the exploring coils is 
greater than the fixed resistors of the relay . The 
Wheatstone Bridge is unbalanced, and a current 
flows in the upper pole of the relay. The direction 
of this current in relationship to the lower pole 
current is such that a control closing torque is 
produced on the disc. When the temperature of the 
protected apparatus is the same as the critical 
temperature, all resistances of the Wheatstone 
Bridge are equal. As a result, current will not flow 
in the upper pole winding and torque will not be 
produced on the disc. The relay is calibrated at the 
factory for a specific  va lue  of  operating 
temperature and current. The balance temperature 
is usually set to be so to l 0°C below the desired 
tripping temperature. 

The closing torque of the Type CT relay is ap­
proximately proportional to the product of the 
current squared and the temperature difference 
from the balance point. With the rise of these 
values above the operating limits, the relay contact 
close with a rapidly increasing force. The limited 

lfiDICATIMG 
COI'ITACTOii: 'iWI TCH--

INTERNAL SCHEMATIC 

ICS>------------, 

FROIIT VIEW 

LOWER POLE COIL 

CI'IASSIS OPEJIATED 

SMORTIMG SWITCrt 

REO ltAIIOLE 

TEST SWITCH 

TERM I MAL 

(187A340! 

Fig. 3. Internal Schematic of the Type CT Relay in the Type 
FT21 Case 8-Terminal Relay for use Where Exploring 
Coil Lead Resistance is Unknown When Relay is 

Manufactured. 

INDICATifllll 
COrHACTOR SWITCt1 
ACS OR ICS 

INTERNAL SCHEMAnC 

LOWER POLE COILS 

CnAS:)IS OPERATED 

SHORTING SWITCII 
�ED HANDLE 

-r-"-Tt--- TEST SWITCH 

CU�REHT TEST JACk 

--TERMINAL 

(183A341) 

0 Fig. 3a. "Internal Schematic of the type CT Relay in Type FT21 
Case with non-tapped /CS or ACS unit." 

travel of the disc permits a very short operating 
time when the operating limits are exceeded con­
siderably. 

For lower values of current the tern perature 
at which the contacts will close can be approxi­
ated by the relationship P 6. t = K. For example 
if relay rating is 4 amps trip current for a soc 
differential we can solve for K (K = P 6. t = (4)2 
X S = 80). If the current decreases to 3 amps the 
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EC-E X P L O R I N G  C O l  L 

I S  U N K NOWN WHE N R E L AY 

IS M ANUFA C T U R E D  

(187A420) 

Fig. 4. External Schematic of the Type CT Temperature Overload Relay. 

differential temperature for trip now becomes 

approximately �� = 9°C. The trip temperature 

therefore would increase by (9° - 5 ° )  4°C. 

When the resistance of the leads from the ex­
ploring coils to the relay is known at the time the 
relay is manufactured, each of the two resistors of 
the bridge circuit is  constructed with a resistance 
equal to that of the exloring coil at the balance 
temperature plus the resistance of one pair of 
leads .  Since the lead resistance is not affected by 
the temperature of the exploring coil, the effect of 
appreciable lead resistance is to reduce the degree 
of unbalance of the bridge at temperatures above 
the balance point. However, lead resistances usual­
ly are less than 0.5 per pair, and the reduction in 
sensitivity would not be serious with lead 
resistances of 1 .0 ohm.  

When the resistance of the leads from the ex­
ploring coils to the relay can not be determined ac­
curately before the relay is manufactured, the CT 

4 

relay can be used with internal connections as 
shown in Fig. 3 .  The upper pole winding 
(connected in the galvanometer circuit of the 
bridge) is connected to independent terminals, and 
three leads (instead of two) are required between 
the relay and each exploring coil. With this con­
nection, the resistance of one lead is inserted in 
each exploring coil leg of the bridge, and the 
resistance of one lead is inserted in each relay 
resistor leg. Thus, the balance of the bridge is not 
affected by the lead resistance. However, the 
resistance of two leads is inserted in the 
galvanometer circuit. The relay is rendered 
somewhat less sensitive by this, but with lead 
resistance of 0. 5 ohm each of the operating 
temperature at full load would be raised less than 
2 ° C  above the tem perature for zero lead 
resistance. The necessity of using a total of six 
leads instead of four may be objectionable in some 
cases, however. 

Trip Circuit 

The main contacts will safely colse 30 amperes 
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(>PONT VIEW) 

120\1 60 cYC ------ : 
SUPPLY �-------_.__-

51-52 - NON - INOUCTIJE SLIDE R E S I STORS AD�USTABL E FROM 

10 TO APPROX IS OHMS OR L E S S .  S L I D E  M U ST 

HAVE NEGLIGIBLE CONTACT RE SISTANCE 

(183A478) 

Fig. 5. Diagram of Test Connections for the Type CT Relay 
in Type FT21 Case. 

at 250 volts de and the seal-in contacts of the in­
dicating contactor switch will safely carry this 
current long enough to trip a circuit breaker. 

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

Trip Circuit Constant 

Indicating Contactor Switch (ICS) 

0.2 ampere tap 6.5 ohms de resistance 
2 .0 ampere tap 0. 1 5  ohms de resistance 

0 1 .0 ampere ICS coil has 0.1 ohm resistance 
0 1 .0 ampere ACS coil has 4.5 ohm impedance 

EXPLORING COILS 

It is perferable to use exploring coils which are 
built into the apparatus to be protected at the time 
of manufacture as they can be placed in the win-

ding slots or otherwise brought into proximity to 
the windings being protected close to the point of 
highest temperature rise. The physical design of 
these coils will vary with the individual apparatus, 

0 but exploring coils should be copper, with a 
resistance of 1 0  ohms at 25°C.  

SETTINGS 

One setting is required for the operating unit; 
that is, the setting of the time dial. The setting 
should be on the number I position. 

Each style relay is designed for a specific 
application and hence once the correct relay is 
chosen for a given application, no adjustment is 
necessary. I f  necessary, the minimum operating 

0 current may be adjusted by altering slightly the 
spring tension. 

Indicating Contactor Switch (ICS) 

The only setting required on the ICS unit is the 
selection of the 0.2 ampere or 2 .0 ampere tap set­
ting. This selection is made by connecting the lead 
located in front of the tap block to the desired set­
ting by means of the connecting screw. When the 
relay energizes a 125 or 250 volt de type WL relay 
switch or equivalent, use the 0.2 ampere tap; for 48 
volt de applications set relay in 2 tap and use WL 
relay coil S#304C209G01 or equivalent. 

0 The non-tapped ICS and ACS unit have a 
single rated pickup. 

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from 
dirt, moisture, excessive vibration, and heat. 
M ount the relay vertically by means of the four 
mounting holes on the flange for semi-flush moun­
ting or by means of the rear mounting stud or 
studs for projection mounting. Either a mounting 
stud or the mounting screws may be utilized for 
grounding the relay. The electrical connections 
may be made directly to the terminals by means of 
screws for steel panel mounting or to the terminal 
studs furnished with the relay for thick panel 
mounting. The terminal studs may be easily 
removed or inserted by locking two nuts on the 
stud and then turning the proper nut with a 
wrench. 
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TYP E CT R ELAY __________________________________________________________ __  ___ 

0 Consideration should be given to using shielded 
cable where the relay is located a long distance 
(over 50 ft .)  from the RTD or where the leads 
might be subject to electromagnetic or elec­
trostatic coupling. The cable leads should be 
twisted and the shield grounded at both ends. The 
shield should not be used as one of the conductors. 

For detailed FT case information refer to I .L .  
4 1 -076. 

ADJUSTMENTS 

The proper adjustments to insure correct 
operation of this relay have been made at the fac­
tory and should not be disturbed after receipt by 
the customer. 

Acceptance Tests 

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

6 

1 .  Contact 

The index mark on the movement frame 
will coincide with the "0" mark on the time 
dial when the stationary contact has moved 
through approximately one-half of its nor­
m a l  deflect ion.  Therefore,  with the 
stationary contact resting against the 
backstop, the index mark is offset to the 
right of the "0" mark by approximately 
.020 inch . 

2. Minimum Trip 

Connect the relay as per test circuit of Fig . 
5 .  The relay should trip at the amperes and 
temperature specified on the nameplate. 
The equivalent value of temperature for 
different values of resistance is shown in 
Table I. This curve applies to copper wire 
coils with 1 0  ohms resistance at 25°C. 

3. Indicating Contactor Switch (ICS) 
Close the main relay contacts and pass suf­
ficient de current through the trip circuit to 
close the contacts of the ICS. This value of 
current should not be greater than the par­
ticular ICS tap setting being used. The in­
dicator target should drop freely. 

The contact gap should be approximately 
.04 7" between the bridging moving contact 
and the adjustable stationary contacts .  The 
bridging moving contact should touch both 
stationary contacts simultaneously. 

0 For the ACS unit check to see that the core 
screw is all the way in. Apply rated ac 
current and see that contacts close. 

Routine Maintenance 
All relays should be checked at least once 
every year or at such other time intervals as 
may be dictated by experience to be suitable 
to the particular application. 

All contacts should be periodically cleaned. 
A contact burnisher Style # l 82A836H01 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. 

Calibration 

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

1.  Contact 

The index mark on the movement frame 
will coincide with the "0" mark on the time 
dial when the stationary contact has moved 
through approximately one-half of its nor­
m a l  deflection .  Therefore,  with  the 
stationary contact resting against the 
backstop, the index mark is offset to the 
right of the "0" mark by approximately 
.020". 

2. Minimum Trip 
The balance temperature of the relay is 
determined by the value of the internal 
resistors in the relay. Hence, the balance 
temperature of the relay cannot be changed. 

The current value at which the relay 
operates can be changed by connecting the 

' 
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TYP E CT R E LAY ------------------------------------------------------------I. L_._4_1 -_s_s1_.2_D 

0 relay per the test circuit of Fig . 5, setting 
resistors to value that correspond to the trip 
temperature and applying the desired 
current. Adjust the reset spring until con-

0 tacts just close. With trip current between 
3 .25 and 5 .0 amperes the differential 
t e m p e r a t u r e  b e t w e e n  t h e  b a l a n c e  
temperature and trip temperature should be 
5°C .  For trip currents between 3 .25 and 
2.25 amperes the differential temperature 
should be 10°C.  

3. Indicating Contactor Switch ( ICS) 
Close the main relay contacts and pass suf­
ficient de current through the trip circuit to 
close the contacts of the ICS. This value of 
current should be not greater than the par­
ticular ICS tap setting being used. The 
operation indicator target should drop free­
ly. 

0 The contact gap should be approximately 
.04 7" between the bridging moving contact 
and the adjustable stationary contacts. For 
the ACS unit the contact gap should be ap­
proximately .094" .  

0 The bridging moving contact should touch 
both stationary contacts simultaneously. 

TABLE I •  

Resistance Temperature Resistance Temperature 

10 .00 ohms 25°C.  1 2.89 1 00 
1 0 .96 50 1 3 .29 1 1 0 
1 1 .35 60 1 3 .66 1 20 

1 1 .73 70 1 4.05 1 30 
1 2 . 1 2  80 1 4.43 140 
1 2 .50 90 1 4.82 1 50 

.& NOTE This table applies only to copper 
wire coils having 10 ohms resistance at 25° C .  

RENEWAL PARTS 

Repair work can be done most satisfacorily 
at the factory . H owever, interchangeable parts 
can be furnished to the customers who are equip­
ped for doing repair work. When ordering parts, 
always give th� complete nameplate data. 

ENERGY REQUIREM ENTS 

The 60 cycle burden of the relay on the 
current transformer is 1 5 .0 volt-amperes at 5 
amperes, 49° lag Power Factor. The continuous 
rating of the relay is 5 amperes, and the one 
second rating 1 50 amperes, 60 cycles. 
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'­
I 

5,219 
( 1 3 2 .56) 

. 563 
( 1 4 . 30) . 250 DIA. 4 HOLES FOR (6. 35) . 1 90-32 MTG. SCREWS 

+ --1--+--� 
1 0 . 4 38 

(265. 13)  
t ' •  

, ,  1 1  . 125 3 . 188 �I ( 3 . 18 ) R. 
(80.98 ) � � 

PAN E L  LOCAT I O N  

S E M I - FLUSH M TG ,  PANEL C U TO U T  6 D R I LL I N G  
P R OJ E C T I O N  MTG .  F O R  SE M I - F L U S H  MTG . 

(I��} DIA. 2 HOLES 

. 250 +.016 ( .397 }  
-j (6. 35) - 0 I 

1 .031 -ti.031 -li.031 :-t"'- 1 . 03 1  � .3?5 R 
26. 19)  ,(26. 1 9 }  1(26. 19)  (26. 19 ) I (9. 5 3 )  . 

(57-0-7901) � �------------------------------------------------------------------------� 

O Fig. 6. Outline and Drilling Plan for the Type CT Relay in the Type FT21  Case. 
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3 

Fig. 7. Type CT Relay 1 - Balancing Resistor. 2 - Moving Contact Assembly. 3 - Stationary Contact Assembly. 
4 - Indicating Contactor Switch (/CS). 
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Westinghouse I.L. 41 -551 .2E 

INSTALLATION • OPERATION • MAINTENANCE 

TYPE CT TEMPERATURE-OVERLOAD RELAY 

CAUTION: Before putting relays into service, re­
move 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 close properly, and operate the relay to 
check the settings and electrical connections. 

APPLICATIO N  

The Type CT relay i s  an  induction type relay 
operating from exploring coils imbedded in or at­
tached to the equipment being protected, and from 
a line current transformer. The relay is used to 
protect ac equipment from overheating resulting 
from overloads, open phase, or insulation failure 
when the line current may be insufficient to 
operate short circuit protective devices. In order 
for the relay to operate the temperature of the win­
dings of the apparatus as well as the current flow­
ing through the relay must be above values for 
which the relay is set, and these two conditions 
must have existed for a certain period of time 
becau.se of the inherent time-delay of the 
induction-type unit. Thus, the danger of disconnec­
ting the apparatus upon transient overloads is 
eliminated. 

The relay is applicable for use with 10 ohm 
copper at 2 5 ° C  exploring coils (RTD) .  For 1 20 
ohm ooc Nickel and 100 ohm ooc Platinum 
RTD's use the type DT-3 relay ( l . L . 4 1 -552 . 1 ) . 

The amount of current that circulates through 
the R TO depends on the current transformer 

secondary current, the resistance of the bridge 
balancing resistors and the resistance of the R TO 
at any particular temperature. The RTD should be 

0 capable of carrying 0 .3  Amperes without causing 
appreciable self-heating error. 

From 5 to 1 0% of the relay input current will 
flow through the RTD. 

This relay is manufactured and set at the fac­
tory for each application and cannot easily be 
changed after shipment. (See Minimum Trip 
section) . In order to make the application, the 
following information is necessary: 

1 .  Frequency of the connected system. 

2 .  Trip Current at the trip temperature. 

3. Current transformer ratio. This should be 
chosen so that the full load secondary current is 
between 3 .25 and 5 amperes if possible. This per­
mits use of a 5 °C, differential between the balance 
temperature and the operating temperature. 
However, by using a differential of 10°C between 
the balance temperature and the operating 
temperature, a full load secondary current as low 
as 2 .25 amperes can be permitted in 60 hertz 
applications. 

4. Maximum safe operating temperature at 
which the relay must trip if trip current or more is 
present. 

5. Resistance of the leads from the exploring 
coils to the relay terminals. However, if resistance 
of the leads can not be predetermined, the effect of 
lead resistance can be balanced out at slight 
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TYP E CT RELAY--------------------------------------------------------------

R E L AY 
RESI STOR 

C U R R E N T  
T R A N S FOR M E R  

(26-D- 1333) 

Fig. 1. Schematic Diagram of the Internal and External Con­
nections of the Type CT Relay. 

sacrifice of sensitivity by using relays with ad-· 
ditional terminals as shown in Fig. 3 and by using 
three leads to each exploring coil instead of two . 

CONSTRUCTION 

The type CT relay consists of an operating 
unit, two fixed resistors, and an indicating contac­
tor switch unit . (ICS or ACS). 

Operating Unit 

This unit is the induction-disc type. The induc-
0 tion disc is mounted on a vertical shaft. An adjust­

able contact backstop is used to set the contact 
gap. The shaft is supported on the lower end by 
a steel ball bearing riding between concave sap­
phire jewel surfaces , and on the upper end by a 
stain less steel pin . 

The m o v i n g  contact i s  a smal l  s i l ver 
hemisphere fastened on the end of an arm . The 
other end of this arm is clamped to an insulated 
section of the disc shaft .  The electrical connection 
is made from the moving contact thru the arm and 
spiral spring. One end of the spring is fastened to 

2 

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 spr­
ing. 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. 

Indicating Contactor Switch Unit (ICS) 

The de indicating contactor switch is a small 
clapper type device. A magnetic armature, to 
which leaf-spring mounted contacts are attached, 
is attracted to the magnetic core upon energization 
of the switch . When the switch closes, the moving 
contacts bridge two stationary contacts, com­
pleting the trip circuit. Also during this operation 
two fingers on the armature deflect a spring 
located on the front  of the switch, which allows the 
operation indicator target to drop. The target is 
reset from the outside of the case by a push rod 
located at the bottom of the cover. 

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

Indicating Contactor Switch Unit (ACS) 

This unit is similar to the ICS unit except the 
core piece which has a lag loop and a core screw 
which permits operation on ac current.  

OPERATION AND CHARACTERISTICS 

0 The relay is connected as a Wheatstone Bridge 
to the protected apparatus as shown in Fig. I .  

Since the impedance of the bridge is resistance, 
and that of the lower pole winding reactance, there 
is sufficient phase displacement between the 
currents in the two windings of the relay to give a 
positive torque to the disc. 

The lower pole winding of the relay is  energiz­
ed by load current of the protected apparatus while 
the upper pole winding is energized by current 
flowing as a result of an unbalance in the 
Wheatstone Bridge. When the temperature of the 
protected apparatus is lower than the critical 
temperature, the resistance of the exploring coils is 
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I II D I C A T I II G  
COtllACTOR 
SWITCit 

I MTUUL SCMEMAT I C 

ICS)+-��---�----, 

fRCHIT VIEW 

- L.OWtR POLE COl L 

Ct1USI S Of'EU TED 
SttORTIIIe SWITCPI 

RED it.U.DLE 

HST SWI TCt1 

CUitltf.MT TESl JACl 

TERNIIIAL 

(187A339) 

Fig. 2. Internal Schematic of the Type CT Relay in the Type 
FT21 Case 6-Terminal Relay for use where Exploring 
Coil Lead Resistance is Known When Relay is 

Manufactured. 

less than the fixed resistors of the relay. This un­
balances the Bridge and causes a current to flow in 
the upper pole winding of the relay. The direction 
of this current in relationship to the lower pole 
current is such that a contact opening torque is 
produced on the disc. When the temperature of the 
protected apparatus is greater than the critical 
tern perature, the resistance of the exploring coils is 
greater than the fixed resistors of the relay. The 
Wheatstone Bridge is unbalanced, and a current 
flows in the upper pole of the relay. The direction 
of this current in relationship to the lower pole 
current is such that a control closing torque is 
produced on the disc. When the temperature of the 
protected apparatus is the same as the critical 
temperature, all resistances of the Wheatstone 
Bridge are equal. As a result, current will not flow 
in the upper pole winding and torque will not be 
produced on the disc. The relay is calibrated at the 
factory for a specific  value of operating 
temperature and current. The balance temperature 
is usually set to be so to l0°C below the desired 
tripping temperature. 

The closing torque of the Type CT relay is ap­
proximately proportional to the product of the 
current squared and the temperature difference 
from the balance point. With the rise of these 
values above the operating limits, the relay contact 
close with a rapidly increasing force. The limited 

IMDICATIIIG 
CON'"ACTOII 'iWI TCK-

IMTERUL SCHEMATIC 

ICS)4------���--, 

fRCHIT VIEW 

LOWER POLE C O I L  

C11A S S I S  UPEitlTED 
SHORTIIIG SWI TCr1 

TEST SWI TCH 
_CuftRUT TEST JACW 

TER1411tlL 

(187A340) 

Fig. 3. Internal Schematic of the Type CT Relay in the Type 
FT21 Case 8-Terminal Relay for use Where Exploring 
Coil Lead Resistance is Unknown When Relay is 

Manufactured. 

IHOICATiftli 
COMTACTOR SIII ITCn 

ACS OR ICS 

INTERNAL SCHEMATIC 

LOWER PO L£ COILS 

CnAS:ll::i CIPE.RATEO 

SHORTING Slrii TCH 

iiE.D HANDLE 

-r-'-ii-- TEST SW I TCH 

CUiiREIIT TEST JACk 

--TERMHUL 

(183A341) 

Fig. 3a. "Internal Schematic of the type CT Relay in Type FT21 
Case with non-tapped ICS or ACS unit. " 

travel of the disc permits a very short operating 
time when the operating limits are exceeded con­
siderably. 

For lower values of current the temperature 
at which the contacts will close can be approxi­
ated by the relationship P 6. t = K. For example 
if relay rating is 4 amps trip current for a soc 
differential we can solve for K (K = P 6. t = (4)2 
X S = 80). If the current decreases to 3 amps the 

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om
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.------· ... - - - - - - - - - - - - - ' POS 
D.C . T R I P  C O I L  

49 

E C  

R5 

I C S  

N E G . ---.--------­

D E V I C E  N U M B E R  C HART 

..__ ___ ___.._ _ _ _ _ _ _ _ _ _ _ __ _ _  _J 

49� E M P E RATURE OV E R LOAD 

R E L AY TYPE C T 
L P - LO WER POL E COI LS 
U P - U P P E R  P O L E  COI L S  

I 2 3 '----- �----------' !CS-�TOR C O N TAC TOR 
S W I T C H  6 T E R M I N A L  R E L AY FOR 

U SE W H E RE EXPL O R I N G  

C O I L L E AD RE SI S TA N C t  

IS K N OWN W H E N  R E L AY 
IS M A N U FA C T U R E D 

8-l E R f\I INAL R E L AY FOR 

USE W H E N  E X P LOR IN G 
C O I L  L E A D  R E S I S TA N C E  

5 2  POWE R C I RC U I T  BRE AK E R  
T C - B R E A K E R T R I P  C O I L  

a. - B R E A K E R  AUX I L I A R Y  

C O N TACT 

EC-E X P L OR I N G  C O l  L 

IS U N K N O W N  WHEN R E LAY 
IS M t\ N U FA C T U R E D  

(187A420) 

Fig. 4. External Schematic of th1� Type CT Temperature Overload Relay. 

d i fferential  temperature for trip n ow becomes 

approximately �� = 9 ° C .  The trip temperature 

therefore would increase by (9° - 5 ° )  4 ° C .  

When t h e  res istance o f  t h e  leads from t h e  ex­
ploring coi ls  to the relay i s  kn own at  the t ime the 
relay is man u factured , each of the two resistors o f  
the bridge circuit i s  constructed with a resistance 
equal to that of the exloring coil  at the balance 
temperatu re plus the resistance o f  one pair o f  
leads .  Since the lead resistance i s  n o t  a ffected by 
the temperature o f  the exploring coil ,  the effect o f  
appreciable lead resistance i s  t o  reduce t h e  degree 
of unbalance of the bridge at  temperatures above 
the bal ance point .  H o wever, lead resistances u s u al ­
ly  are less t h an 0 . 5  per pair ,  and the reduction in  
sens i t iv i ty  w o u ld not  be  ser ious  w i t h  l e a d  
resistances o f  1 .0 oh m .  

When the resistance o f  the leads from the  ex­
ploring coils t o  the relay can not be determined ac­
curately before the relay i s  m a n u factured , the CT 

4 

relay can be u sed with i n ternal  conn ecti o n s  as 
s h o w n  in Fig. 3.  The u pper p o l e  w i n d i n g  
(connected i n  t h e  galvanometer circuit o f  t h e  
bridge) is con n ected t o  i ndependent term ina ls ,  a n d  
three leads ( instead o f  two) are requ i red between 
the relay and each exp l oring coi l .  With t h i s  con­
nect ion,  the resistance o f  one lead is i n serted i n  
each exploring coil  l eg o f  the bridge, a n d  the  
resistance o f  one lead i s  i nserted i n  each relay 
resistor leg .  Th u s ,  the ba lance of the b ridge i s  n o t  
a ffected b y  t h e  lead resistance. H owever ,  t h e  
res istance o f  t w o  leads  i s  i nserted i n  t h e  
g a l v a n o m e t e r  c i rcu i t .  T h e  r e l a y  i s  rendered 
somewhat less sensit ive by th is ,  but with lead 

0 resistance o f  0 .5  o h m  each , the operating tem­
perature at fu l l  load would be ra ised less than 
2°C above the temperature for zero lead resis­
tance. The necessity of using a total of six leads 
in stead of fou r  may be objectionable in  some 
cases, however .  

Trip Circuit 

The m a i n  contacts wi l l  safely colse 30 a mperes 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om
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(FRONT V I E W )  

1_-fl.--LOAD 

I 
RESISTOR 

1 2 0  V 6 0  CYC ' --- f-'____L 
SUPPLY ' -----�0----

SI-52 - NCN - IN:luCTI  J[ SLIDE R e S I STORS ADJUSTA B L E  FROM 

10 TO A P P ROX I S  OH M S  0"1 L E S S  S L I D E  M UST 

HAVE NEGL IGIBLE C O N TACT R E S I STANCE 

(183A4 78) 

Fig, 5, Diagram of Test Connections for the Type CT Relay 
in Type FT2 1 Case, 

at 250 volts de and the seal-in contacts of the in­
dicating contactor switch will safely carry this 
current long enough to trip a circuit breaker. 

The indicating contactor switch has two taps 
that provide a pickup setting of 0 .2 or 2 amperes. 
To change taps requires connecting the lead 
located in front of the tap b lock to the desired set­
ting by means of a screw connection . 

Trip Circuit Constant 

Indicating Contactor Switch ( ICS) 

0 .2  ampere tap 6 .5  ohms de resistance 
2 .0 ampere tap 0 . 1 5  ohms de resistance 
l .O ampere ICS coil has 0. 1 ohm resistance 
1 .0 ampere ACS coil has 4 .5  ohm impedance 

EXPLORING COILS 

It is perferable to use exploring coils which are 
built into the apparatus to be protected at the time 
of manufacture as they can be placed in the win-

ding slots or otherwise brought into proximity to 
the windings being protected close to the point of 
highest temperature rise. The physical design of 
these coils will vary with the individual apparatus, 
but exploring coils should be copper, with a 
resistance of 1 0  ohms at 25°C.  

SETTINGS 

One setting is required for the operating unit; 
that is, the setting of the time dial. The setting 
should be on the number 1 position. 

Each style relay is designed for a specific 
application and hence once the correct relay is 
chosen for a given application, no adjustment is 
necessary. If necessary, the minimum operating 
current may be adjusted by altering slightly the 
spring tension. 

Indicating Contactor Switch (ICS) 

The only setting required on the ICS unit is the 
selection of the 0.2 ampere or 2.0 ampere tap set­
ting. This selection is made by connecting the lead 
located in front of the tap block to the desired set­
ting by means of the connecting screw. When the 
relay energizes a 1 2 5  or 250 volt de type WL relay 
switch or equivalent, use the 0.2 ampere tap; for 48 
volt de applications set relay in 2 tap and use WL 
relay coil S#304C209G0 1 or equivalent. 

The non-tapped ICS and ACS unit have a 
single rated pickup. 

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 four 
mounting holes on the flange for semi-flush moun­
ting or by means of the rear mounting stud or 
studs for projection mounting. Either a mounting 
stud or the mounting screws may be utilized for 
grounding the relay. The electrical connections 
may be made directly to the terminals by means of 
screws for steel panel mounting or to the terminal 
studs furnished with the relay for thick panel 
mounting. The terminal studs may be easily 
removed or inserted by locking two nuts on the 
stud and then turning the proper nut with a 
wrench. 
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TYP E CT R EL A Y  ___________________________________________________________ ___ 

Consideration should be given to using shielded 
cable where the relay is located a long distance 
(over 50 ft .)  from the RTD or where the leads 
might be subject to electromagnetic or elec­
trostatic coupling. The cable leads should be 
twisted and the shield grounded at both ends . The 
shield should not be used as one of the conductors . 

For detailed FT case information refer to I . L. 
4 1 -076. 

ADJ USTM ENTS 

The proper adjustments to insure correct 
operation of this relay have been made at the fac­
tory and should not be disturbed after receipt by 
the customer. 

Acceptance Tests 

6 

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

1 .  Contact 

The index mark on the movement frame 
will coincide with the "0" mark on the time 
dial when the stationary contact has moved 
through approximately one-half of its nor­
m a l  deflectio n .  Therefore,  w ith the 
stationary contact resting against the 
backstop, the index mark is offset to the 

right of the "0" mark by approxim ateily 
0 020 i n c h .  The relay should be set with the 

#I  t ime dia l  at  the index.  

2. Minimum Trip 

Connect the relay as per test circuit of Fig. 
5. The relay should trip at the amperes and 
temperature specified on the nameplate . 
The equivalent value of temperature for 
different values of resistance is shown in 
Table I .  This curve applies to copper wire 
coils with 1 0  ohms resistance at 25°C.  

3. Indicating Contactor Switch ( ICS) 
Close the main relay contacts and pass suf­
ficient de current through the trip circuit to 
close the contacts of the ICS. This value of 
current should not be greater than the par­
ticular I CS tap setting being used. The in­
dicator target should drop freely. 

The contact gap should be approximately 
.04 7" between the bridging moving contact 
and the adjustable stationary contacts . The 
bridging moving contact should touch both 
stationary contacts simultaneously. 

For the ACS unit check to see that the core 
screw is all the way in . Apply rated ac 
current and see that contacts close. 

Routine Maintenance 
All relays should be checked at least once 
every year or at such other time intervals as 
may be dictated by experience to be suitable 
to the particular application. 

All contacts should be periodically cleaned. 
A contact burnisher Style # 1 82A836H01 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 si lve� and thus impairing the contact. 

Calibration 

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

1.  Contact 

The index mark on the movement frame 
will coincide with the "0" mark on the time 
dial when the stationary contact has moved 
through approximately one-half of its nor­
m a l  deflection .  Therefore ,  with the 
stationary contact resting against the 
backstop, the index mark is offset to the 
right of the "0" mark by approximately 
.020".  

2. Minimum Trip 
The balance temperature of the relay is 
determined by the value of the internal 
resistors in the relay. Hence, the balance 
temperature of the relay cannot be changed. 

The current value at which the relay 
operates can be changed by connecting the 
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TYP E CT R EL AY ------------------------------------------------------------I._L._4_1 -_s_s1_.2_E 

relay per the test circuit of Fig. 5 ,  setting 
resistors to value that correspond to the trip 
temperature and applying the desired 
current. Adjust the reset spring until con­
tacts just close. With trip current between 
3 . 2 5  and 5 .0 amperes the differential 
te m p e r a t u r e  b e t w e e n  t h e  b a l a n ce 
temperature and trip temperature should be 
soc.  For trip currents between 3 .25 and 
2.25 amperes the differential temperature 
should be 1 0°C .  

3. Indicating Contactor Switch (ICS) 
Close the main relay contacts and pass suf­
ficient de current through the trip circuit to 
close the contacts of the ICS. This value of 
current should be not greater than the par­
ticular ICS tap setting being used. The 
operation indicator target should drop free­
ly. 

The contact gap should be approximately 
.04 7" between the bridging moving contact 
and the adjustable stationary contacts. For 
the ACS unit the contact gap should be ap­
proximately .094".  

The bridging moving contact should touch 
both stationary contacts simultaneously . 

TABLE I •  

Resistance Temperature Resistance Temperature 

10.00 ohms 25°C. 1 2 .89 1 00 
1 0.96 50 1 3 .29 1 10 
1 1 . 35  60 1 3 .66 1 20 

1 1 .73 70 1 4.05 1 30 
1 2 . 1 2  80 14.43 140 
1 2.50 90 1 4.82 1 50 

_.. NOTE This table applies only to copper 
wire coils having 1 0  ohms resistance at 25°C.  

RENEWAL PARTS 

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

ENERGY REQUIREMENTS 

The 60 cycle burden of the relay on the current 
0 transformer is 55 volt-amperes at 5 amperes, 

49° lag Power Factor. The continuous rating of 
the relay is 5 amperes, and the one second rating 
1 50 amperes, 60 cycles. 

7 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
R E LAY - I NSTRU M E NT D I V I S I O N  CORAL S P R I N G S, F L. 

Printed in U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



4 

Fig. 7. Typo CT Reloy 1 - Bo/oo«og Re.;.,�. 2 - Mov/og c�•=• A .. embly. 3 - S'"''•••'Y c� .. .- A .. embly. 4 - I� 

dieatlng C antaetor Switeh (/CS). 

W E S T I N G ff O U S E E L E C T R I C C O R P O R A T I O N  
RE LAY- I NSTR U M ENT D IVIS IO N 

.. .. .. .  _ 
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Westinghouse I . L . 4 1 -55 1 . 28 
INSTALLATION • OPERATION • MA I NTENANCE 

INSTRU C TION S 
TYPE CT TEMPERATURE-OVERLOAD RELAY 

C A U T  I 0 N Before pu tting relays into service, re­

move all blocking which may have been inserted for 

the purpose of securing the p arts during shipment, 

make sure that all m oving parts operate freely, in­

spect the contacts to see that they are clean and 

close properly, and operate the relay to check the 

settings and electrical connections. 

A P P L I C A T I O N  

The Type CT relay is an induction tyve relay 

operating from exp loring coils imbedded in or at­

tached to the equipment being protected, and from a 

line current transformer. The relay is used to protect 

a-c equip ment from overheating resulting from over­

loads, open phase, or insulation failure when the 

line current may be insufficient to op erate short 

circuit protective devices. In order for the relay to 

operate, the temperature of the windings of the a�­

p ar atus must be above values for which the _ relay I S  

t and these two conditions must have existe� for 
se �

rtain period of time because of the inherent time-
a c · Th th danger of 
d 1 of the induction-type umt. us, e 

;s��nnecting the apparatus upon transient overloads 

is eliminated. 

This relay is manufactured and set at the factory 

for each application and cannot be c�anged after 

\-, "  t I n  order t o  m ak e the applicatwn, the fol-

Spipmen . . 
lowing information is necessary. 

f the connected system . 

1 FrequencY o 

2� Full load phase current.
f This should be 

3 current transformer ra IO . 
ent is be-. 

f 11 load secondarY curr 

chosen so that the u 
. " ble This p ermits 

d 5 amperes If possi . 

tween 3. 25 an 
. f 1 between the b alance tern-

use of a 5oC, differBn �
a 

t p erature. However, by 

d the operatmg em 
t 

p erature an . cC between the balance em-

using a differential of 10_ 
t p erature a full load 

th op eratmg em ' 

perature and e 
2 25 amperes can be 

d current as low as . 

secon arY lications.  . 
p ermitted in 60 cycle app

er ating temp er ature at whl�h 

4:. Maximum safe 
_
oP 

l ad current or more IS 

the relaY must trip lf full o 

present. 

- - . ' 

5. The metal (usually copper) used in the explor­

ing coil windings and its temperature coefficient of 

resistance at 25° Centigrade. 

6. Resistance of each exp loring coil at 25° Cen­

tigr ade. (Standard relays are available for use with 

10 ohm exploring coils only. ) 

7. Resistance of the leads from the exploring 

coils to the relay terminals. However, if resistance 

of the leads can not be p redeterm ined, the effect of 

lead resistance can be balanced out at slight sacri­

fice of sensitivity by using relays with additional 

terminal s as shown in Fig. 3 and by using three 

leads to each exploring coil instead of two. 

C O N S T R U C T I O N  

The type CT relay consists of an operating unit, 

two fixed resistors, and an indicating contactor 

switch unit. 

Operati ng U n i t  

This unit i s  the induction-disc type. The induc­

tion disc is m ounted on a vertical shaft. A stop r_i v­

eted to the disc prevents the contact from o
_
pemng 

more than appro x .  % of an inch. The shaft IS sup­

p orted on the lower end by a steel b all bearing riding 

between concave sapphire j ewel �urfaces, and on 

the upper end by a stainless steel p lll. 

. contact is a small silver hem isp here 
The m ovmg · 

The other end of th1s 

faste_ned 
l
on th� 

��
d 

a� ;:s:;:
·
ed section of. the disc 

arm IS c ampe . · ade from the 

h ft The electrical connectwn IS m 
. 

s a . and spiral spnng .  on e  

moving contact thru the arm 
d t the arm and the 

· · fastene o · 
end of the spnng lS 

. d. ter disc which in turn 

other to a slotted spnng a JUS 

fastens to the element frame. 

assembly consists of a 

The station ar y contact 
f end of a leaf 

t h d to the r ee 
silver contact at ac e 

d t a Micarta b lock 
. · is fastene 0 

spring. ThlS spnng 
• e A sm all set screw 

the element ,ram . 
and mounted o� 

t f contact follow . 
· t  the adJustmen o 

perm1 s 

EFfEC1\\fE OC"TOBER 1968 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 




