
INSTALLATION • 

Westinghouse I . L. 41 -076E 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
RELAYS IN TYPE 

FT1 1 ,  FT2 1 ,  FT2 2 ,  FT3 1 ,  FT3 2 ,  FT4 1 ,  FT4 2 CASES 

The type FT (Flexitest) cases are dust-proof 

enclosures combining relay units 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-steel welded housing 

containing the hinge half of the knife-blade test 

switches and the terminals for external connections. 

The cover is a molded phenolic frame with a clear 

glass window, a thumb nut, a reset lever, and a hook 

shaped suoport. The support fits over the top flange 

of the case. The thumb nut, which fastens to a stud 

un the bottom flange of the case, holds the cover se­

curely in place on the case. The chassis is a steel 

frame that supports the relay elements and the con­

tact 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. 

There are four different size cases available. 

These are designated the FTll, FT21 or 22,FT31 or 

32, and the FT41 or 42. The first digit of the desig­

nation represents the physical size and the second 

the number of terminal blocks. One terminal block 

can accommodate up to ten terminals. The case may 

be either semi-flush or projection mounted. 

REMOVING CHASSIS 

To remove the chassis, first remove the cover 

by unscrewing the captive thumb nut at the bottom 
and lifting the cover support off the top flange of the 

case. This exposes the relay units and all the test 

switches for inspection and testing. The next step 

is to open the test switches. Always open the red 
handle switches first before any of the black handle 
switches or the cam action latches. This opens the 

trip circuit to prevent accidental tripout. 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, 

release the cam action latches and pull outward. The 

chassis can be set on a test bench for easy inspec­

tion, 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 auxiliary 

shorting switch remains closed with chassis out to 

prevent open circuiting the current transformers when 

the current test switches are closed. The operation 

of the auxiliary shorting switch is visible from the 

front of the relay, when the chassis is in place. 

When the chassis is to be put back in the case, 

the above procedure is to be followed in the reversed 

order. The 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 units in the chassis as shown 

on the internal schematic diagrams. The relay termi­

nals are identified by numbers marked on the outside 

of the case. The test switch positions are identified 

by numbers marked on the molded blocks. 

The potential and control circuits through the 

relay are disconnected from the external circuit by 

opening the associated test switches. Opening the 

current test switch short-circuits the current trans­

former secondary and disconnects one side of the 

relay coil but leaves the other side of the coil con­

nected to the external circuit'through the current test 

jack jaws. This circuit can be isolated by inserting 

the current test plug (without external connections), 

or by inserting the ten circuit test plug, Both switches 

of the current test switch pair must be open when us­

ing the current test plug in this manner to short-circuit 

the current transformer secondary. 

TESTING 

The relays can be tested in service, in the case 

All possible contingencies which may arise during installation, operation, or maintenance, and all 

details and variations of this equipment do not purport to be covered by these instructions. If further 

in/ormation is desired by purchaser regarding his particular installation, operation or maintenance of 

his equipment, the local Westinghouse Electric Corporation representative should be contacted. 
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RELAYS IN TYPE F T  CASES 

but with the external circuits isolated or out of the 

case as follows: 

TESTING IN SERVICE 

The ammeter test plug can be inserted in the cur­

rent test jaws after opening the kn:lfe-blade switch to 

check the current through the relay, as shown in Fig. 

1 .  This plug consists of two conducting strips sepa­

rated by an insulating strip. Th1� ammeter is con­

nected to these strips by terminal screws and the 

leads are carried out through holes in the back of the 

insulated handle. 

Voltages between the potential circuits can be 

measured conveniently by clamping tt2 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 Fig. 4 can be inserted in the 

contact jaws. This connects the relay units to a set 

of binding posts and completely isolates the relay 

circuits from the external connections by means of an 

insulating barrier on the plug. The external test cir-

SWITCH Bl.lDE JAW 

HST JAW 

Fig. 1. A mmeter Test Plug in Testing Positions 

2 

cuits 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. 

The external test circuits may be made to the 

relay units 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 removed from the case, relay 

units may be tested by u sing the ten circuit test 

plug or by tt2 test clip leads as described above. Any 

critical factory calibration is made with the chassis 

in the case and removing the chassis from the case 

may change the calibration values of these relays. 

An internal schematic is available for each in­

dividual relay showing the schematic internal wiring. 

The outlines of the various cases are shown in Fig. 5 
to Fig. 11 . 

SW I TCH BLADE J AW 
MOLDED INSULAT I ON 
BLOCK 

"'S T R A P  CONNECT I ON 
TO T E RMINALS FuR 
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M O L D E D  INSU LATION 
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F ig. 2. Short Circuiting Switch 
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RELAYS IN TYPE F T  CASES _________________________ _:_:'·=L·_:_4_:_1 ·::_07:..::6:.::E 

Fig. 3. A ux iliary Short Circuiting Switch (Enlarged V iew) 

Fig, 4. Multi-Circuit Test Plug in Testing Position 
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RELAYS IN TYPE F T CASES 
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RELAYS IN TYPE F T CASES 
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RELAYS IN TYPE F T CASES-----------------------------------------------------

.----------------------------------------------------------------------------------� 

10 

-t-+ 

I 
t. I 

I 

6.375-+ i 
(161.9 3 

.641 
(16.28) 

19.250 
(489. 00) 

_l 
3.188 

1 .��� l1 �6.063;-j 
(40n 1(154.0 0) 1 

9.625 
(2 44 .48 l 

-·f:-

(80.98 l 

TERMINAL A N D  
MOUN TI N G  DE TAILS 

0 Fig. 11. Outline and Drilling Plan for the Type FT42 Case 

57D7905 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



WESTINGHOUSE ELECTRIC CORPORATION 
RELAY-INSTRUMENT DIVISION CORAL SPRINGS, FL. 

Printed in U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



INSTALLATION • 

Westinghouse I . L. 41 -07&E 

OPERATION • MAINTENANCE 

INSTRUCT IONS 
RELAYS IN TYPE 

FT11, FT21, FT22, FT31, FT32, FT41, FT42 CASES 

The type FT (Flexitest) cases are dust-proof 

enclosures combining relay units 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-steel welded housing 

containing the hinge half of the knife-blade test 

switches and the terminals for external connections. 

The cover is a molded phenolic frame with a clear 

glass window, a thumb nut, a reset lever, and a hook 

shaped suopo rt. The support fits over the top flange 

of the case. The thumb nut, which fastens to a stud 

un the bottom flange of the case, holds the cover se­

curely in place on the case. The chassis is a steel 

frame that supoorts the relay elements and the con­

tact jaw h alf 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. 

There are four different size cases available. 

These are designated the FTll, FT21 or 22, FT31 or 

32, and the FT41 or 42. The first digit of the desig­

nation represents the physical size and the second 

the number of terminal blocks. One terminal block 

can accommodate up to ten terminals. The case may 

be either semi-flush or projection mounted. 

REMOVING CHASSIS 

To remove the chassis, first remove the cover 

by unscrewing the captive thumb nut at the bottom 
and lifting the cover support off the top flange of the 

case. This exposes the relay units and all the test 

switches for inspection and testing. The next step 

is to open the test switches. Always open the red 
handle switches first before any of the black handle 
switches or the cam action latches. This opens the 

trip circuit to prevent accidental tripout. 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, 

release the cam action latches and pull outward. The 

chassis can be set on a test bench for easy inspec­

tion, 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 auxiliary 

shorting switch remains closed with chassis out to 

prevent open circuiting the current transformers when 

the current test switches are closed. The operation 

of the auxiliary shorting switch is visible from the 

front of the relay, when the chassis is in place. 

When the chassis is to be put back in the case, 

the above procedure is to be followed in the reversed 

order. The 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 units in the chassis as shown 

on the internal schematic diagrams. The relay termi­

nals are identified by numbers marked on the outside 

of the case. The test switch positions are identified 

by numbers marked on the molded blocks. 

The potential and control circuits through the 

relay are disconnected from the external circuit by 

opening the associated test switches. Opening the 

current test switch short-circuits the current trans­

former secondary and disconnects one side of the 

relay coil but leaves the other side of the coil con­

nected to the external circuit'through the current test 

jack jaws. This circuit can be isolated by inserting 

the current test plug (without external connections), 

or by inserting the ten circuit test plug. Both switches 

of the current test switch pair must be open when us­

ing the current test plug in this manner to short-circuit 

the current transformer secondary. 

TESTING 

The relays can be tested in service, in the case 

A II possible contingencies which may arise during installation, operation, or maintenance, and all 

details and variations of this equipment do not purport to be covered by these instructions. If further 

inj(m11ation is desired by purchaser regarding his particular installation, operation or maintenance of 

his equipment, the local Westinghouse Electric Corporation representative should be contacted. 
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RELAYS IN TYPE F T CASES ____________________________________________________ _ 

but with the external circuits isolated or out of the 

case as follows: 

TESTING IN SERVICE 

The ammeter test plug can be inserted in the cur­

rent test jaws after opening the knife-blade switch to 

check the current through the relay, as shown in Fig. 

1. This plug consists of two conducting strips sepa­

rated by an insulating strip. The ammeter is con­

nected to these strips by terminal screws and the 

leads are carried out through holes in the back of the 

insulated handle. 

Voltages between the potential circuits can be 

measured conveniently by clamping tt2 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 Fig. 4 can be inserted in the 

contact jaws. This connects the relay units to a set 

of binding posts and completely isolates the relay 

circuits from the external connections by means of an 

insulating barrier on the plug. The external test cir-

SWITCH BLADE JAW 

R RENT TEST JAW 

Fig. 1. A mmeter Test Plug in Testing Positions 

2 

cuits 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. 

The external test circuits may be made to the 

relay units 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 remo ved from the case, relay 

units may be tested by using the ten circuit test 

plug or by tt2 test clip leads as described above. Any 

critical factory calibration is made with the chassis 

in the case and remo ving the chassis from the case 

may change the calibration values of these relays. 

An internal schematic is available for each in­

dividual relay showing the schematic internal wiring. 

The outlines of the various cases are shown in Fig. 5 
to Fig. 11.  

CHASS I S  OPERATED 
S H O R T  CIRC U I TING 
oW I TCH 

"'STRAP CONNECTION 
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EXTE RNAL CONNECTIONS 

S W I TCH B L ADE 
MOLDED INoULAT I ON 
BLOCK 

Fig. 2. Short C ircuiting Switch 
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RELAYS IN TYPE F T  CASES----------------------------------------------------�··=L-�4�1-�0�76=E 

Fig. 3. A ux iliary Short C ircuiting Switch (Enlarged V iew) 

Fig. 4. Mult,i-C ircuit Test Plug in Testing Position 
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RELAYS IHTYPE F T CASES ____________________________ ���---------------- --� 
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RE LAYS IN TYPE FT CASES ___________________ _ 
I.L. 41-076E 
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RELAYSINTYP E FT CASES ________________________________________ __________ __ __ 
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RELAYS IN TYP E F T  CASES 
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RELAYS IN TYPE F TCASES-----------------------------------------------------
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RELAYS IN TYPE FT CASES 
-------
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R ELAYS IN TYPE F TCASE S __________________________________________________ ___ 
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INSTALLATION 
Westinghouse t.L. 41-076E 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
R E LAYS IN TYP E 

FT11, FT21, FT22, FT31, FT32, FT41, FT42 CASES 

The type FT (Flexitest) cases are dust-proof 

enclosures combining relay units 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-steel welded housing 

containing the hinge half of the knife-blade test 

switches and the terminals for external connections. 

The cover is a molded phenolic frame with a clear 

glass window, a thumb nut, a reset l ever, and a hook 

shaped suoport. The support fits over the top flange 

of the case. The thumb nut, which fastens to a stud 

on the bottom flange of the case, holds the cover se­

curely in place on the case. The chassis is a steel 

frame that supoorts the relay elements and the con­

tact 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. 

There are four different size cases available. 

These are designated the FTll, FT21 or 22,FT31 or 

32, and the FT41 or 42. The first digit of the desig­

nation represents the physical size and the second 

the number of terminal blocks. One terminal block 

can accommodate up to ten terminals. The case may 

be either semi-flush or projection mounted. 

REMOVING CHASSIS 

To remove the chassis, first remove the cover 

by unscrewing the captive thumb nut at the bottom 
and lifting the cover support off the top flange of the 

case. This exposes the relay units and all the test 

switches for inspection and testing. The next step 

is to open the test switches. Always open the red 
handle switches first before any of the black handle 
switches or the cam action latches. This opens the 

trip circuit to prevent accidental tripout. 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, 

release the cam action latches and pull outward. The 

chassis can be set on a test bench for easy inspec­

tion, maint_enance and test. 

After removing the chassis a duplicate chassis 

may be inserted in the case or the blade portion of 

the switches ca:n be closed and the cover put in place 

without the chassis. The chassis-operated auxiliary 

shorting switch remains closed with chassis out to 

prevent open circuiting the current transformers when 

the current test switches are closed. The operation 

of the auxiliary shorting switch is visible from the 

front of the relay, when the chassis is in place. 

When the chassis is to be put back in the case, 

the above procedure is to be followed in the reversed 

order. The red handle switch should not be cl�sed 
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 units in the chassis as shown 

on the internal schematic diagrams. The relay termi­

nals are identified by numbers marked on the outside 

of the case. The test switch positions are identified 

by numbers marked on the molded blocks. 

The potential and control circuits through the 

relay are disconnected from the external circuit by 

opening the associa ted test switches. Opening the 

current test switch short-circuits the c urrent trans­

former secondary and disconnects one side of the 

relay coil but leaves the other side of the coil con­

nected to the external circuit' through the current test 

jack jaws. This circuit can be isolated by inserting 

the current test plug (without external connections), 

or by inserting the ten circuit test plug. Both switches 

of the current test switch pair must be open when us­

ing the current test plug in this manner to short-circuit 

the current transformer secondary . 
TESTING 

The relays can be tested in service. in the case 

A II possible contingencies which may arise during installation, operation, or maintenance, and all 
details and variations of this equipment do not purport to be covered by these instructions. If further 
it�/{muation is desired by purchaser regarding his particular installation, operation or maintenance of 
his equipment. the local Westinghouse Electric Corporation representative should be contacted. 
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RELAYSIN TYPE F T CASES ____________________________________________________ __ 

but with the external circuits isolated or out of the 

case as follows : 

TESTING IN SERVICE 

The ammeter test plug can be inserted in the cur­

rent test jaws after opening the knife-blade switch to 

check the current t hrough the relay , as shown in Fig. 

1. This plug consists of two c onducting strips sepa­

rated by an insulating strip. The ammeter is con­

nected to these strips by terminal screws and the 

leads are c arried out through holes in the back of the 

insulated randle . 

Voltages between the potential circuits can be 

measured c onven iently by c lamping tt2 clip leads on 

the projecting clip lead lug on the contact jaw. 

TESTING IN CASE 

"Nith all blades in the full open position, the 

ten circuit t est plu g  Fig. 4 can be inserted in the 

contact jaws.  This connects the relay units to a set 

of uinding posts and completely isolates the relay 

circuits from the external connections by means of an 

insulating barrier on t he plug. The external test cir-

S�ITCH BLADE JAil 

RRE�T T<ST JAW 

Fig. 1 .  A mmeter Test Plug in Testing Positions 

2 

c uits are connected to thes e  bindin g  posts . The plug 

is inserted in the b ottom test jaws with the binding 

posts up and in the top test switch jaws with t he 

binding posts down . 

The external test circ uits may be made to the 

relay units by # 2 test clip leads instead of t he test 

plug. When connectin g an e xternal test circuit to 

the current elements usin g  clip leads, care should 

be taken to see that the current test jack jaws are 

open so t hat the relay is completely isolated from the 

external circuits. Suggested means f or isolating this 

circuit are outlined above, under "Electrical Circuits". 

TESTING OUT OF CASE 

With the c hassis removed from the case, relay 

units may be tested by u sing the t en circuit test 

plug or by i'12 test clip leads as described above . Any 

critical factory calibration is made with the chassis 

in the case and removing the chassis from the case 

may change the calibration values of these relays. 

An internal schematic is available f or each in­

d ividual relay s howing the schematic internal wiring. 

The outlines of the various cases are shown in Fig. 5 
t o Fig . l l. 

BLADE JAW 
IHSUlATiilN 

CHASSIS OPERATED 
SHORT C I RCU I T I N� 
�W I TCH 

�STRAP CONNECT I ON 
TO TERMINAL5 fuR 
i'.�TERNAl CONNO.CT I JNS 

SWITCH BlA�E 
MOLDEJ I NSULAT I ON 
BLOCK 

F ig. 2. Short C ircuiting Switch 
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( 

( F ig. 3. A uxiliary Short Circuiting Switch (Enlarged V iew} 

( 
F ig. 4. Multi-Circuit Test Plug in Testing Position 
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1 0 . 438 
(265. 1 3} 

+ 

5. 219 
(132.56) 

3.188 11 
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PANEL LOCATION 

SEMI- FLUSH MTG. 

. 25 0 OIA. 4 HOLES FOR 
( 6.35 ) .!9 0·32 MTG. SCREWS 

PROJECTION MTG.----__.) 
PANEL CUTOUT 8 DRILLING 
FOR SEMI- FLUSH MTG. 
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SPACERS FOR (34.!4) 
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5/16-18 SCREW 
(FOR THICK PANELS •5 9 4 
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05·09) 
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.250 +.0!6(.39 7 ) 
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1.031-+:1.031-LI.031 :-t-1.031-1 .37 5 R. 
26.19) ·(26.19 ) 1(26.!9 )  (26.!9 ) I (9.53) 

5 7D7901 

0 F ig. 6, Outline and Drilling P lan for the Type F T21 Case 
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(���� DIA, 4 H OLES FOR ' 
.190-32 MTG. SCREWS 
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I I 

_J _j_ 3.188 :1 :• .125 R 
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= � 
�18 1 • 

SEMI-FLUSH MTG, PANEL CUTOUT 8 DRILLING 
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LARGE INTE RNAL 
8 EXTERNAL 
TOOTH WASHER 

.250 +.016(.39 7) -j (6.35)-0 
1.031-i·1.031 -l... I.031-t-1.0 31-t .37 5 

R 26. 19) (26.19) '(26.19) (26.19) ! (9.5 3) . 

TER.��INAL AND 
MOUNTING DETAILS 

0 F ig. 7. Outline ancl Drilling P lan far the Type F T22 Case 
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-----+----- - - -- . - ���� r�?��� I t:l.250 � -- J_( 2 :·.L.· 5-5-l -1-tt--

1 
16.500 

( 419. I l 

_ _  j __ _ 

� i ��:�:} �:: 
�6'37�� PANEL i OCATION 

. 

(161.93, -· 

SEMI· HUSH MTG, 
PRO.JECTION MTG,-------\ 

I.L. 41-076E 

• 250 DIA. 4 HOLES FOR 
(6.35).190-32 MTG. SCREWS 

PANEL CUTOUT 8 DRILLING 
FOR S EMI- FLUSH MTG. 

'8
0 (25.4) 

-t---!--t-
2.

0 (50.8) 
:::-lr---f--_t_ 

57D7902 

0 Fig. B. Outline and Drilling Pion for the Type F T31 Case 
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,___ 2.938 
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FOR SEMI-FLUSH MTG;_. ----, 

57D7903 

0 F ig. 9. Outline and Drilling Plan for the- Type FT32 Case 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



( 

( 

( 

RELAYS IN TYPE F T CASES --------------------------'-·L_. _4 1_- o_7_6 E  

9.6 25 
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TERMINAL AND 
MOUNTING DETAILS 

2.7 8 1  
(7 0. 64 
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8.938 
(227. 01) 
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(G. 35 l .19 0-32 MTG. SCREWS 
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(235. 0Q 

2. 938 
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1 8.500 
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57D7904 

0 Fig. 10. Outline and Drilling Plan for the Type FT4l  Case 
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0 Fig. 1 1 .  Out line and Drilling Plan far the Type F T42 Case 
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Westinghouse I.L. 4 1-076D 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
RELAYS IN TYPE 

FT11, FT21, FT22, FT31, FT32, FT41, FT42 CASES 

The type FT (Flexitest) cases are dust-proof 

enclosures combining relay units and knife-blade 

test switches in the same cas e .  This combination 

provides a c ompact 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-steel welded housing 

containing the hinge half of the knife-blade test 

switches and the terminals for external connections . 
The cover is a molded phenolic frame with a clear 

glass window, a thumb nut, a reset lever, and a hook 

shaped support. The support fits over the top flange 

of the case. The thumb nut, which fastens to a stud 
on the bottom fl an ge of th e case, holds the cover s e­

curely in place on the case. The chassis is a steel 

frame that supports the relay elements and the con­

tact 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-bl ades. 

There are four different size cases available . 

These are designated the FTl l ,  FT2 1 or 22 , FT3 1 or 

32,  and the FT41 or 42. The first digit of the desig­

nation repre sents the physical s ize and the second 

the number of terminal blocks . One terminal block 

can accomm odate up to ten terminals . The case may 

be either semi-flush or projection mounted. 

REMOVING CHASSIS 

To remove the c hassis , first remove the cover 

by unscrewing the captive thumb nut at the bottom 
and lifting the cover support off the top flange of the 

case . This exposes the relay units and all the test 

s witches for inspection and testing. The next step 

is to open the test switches.  Always open the red 
handle switches first before any of the black handle 
switches or the cam action latches. This opens the 

trip circuit to prevent accidental tripout. 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, 

release the cam action latches and pull outward. The 

SUPERSEDES I.L. 4 1 -076C 
* Den otes chan ge from superseded issue. 

chassis can be set on a test b ench for easy inspec­

tion, 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 c hassis . The chassis-operated auxiliary 

shorting switch remains closed with chassis out to 

prevent open circuiting the current transformers when 

the current test switches are closed. The operation 

of the auxiliary shorting switch is visible from the 

front of the relay, when the chassis is in place. 

When the chassis is to be put back in the case, 

the above procedure is to be followed in the reversed 

order. The red handle switch should not be closed 
until after the chassis has been latched in place and 
all of the black handle switches closed. 

E LECTRICAL CffiCUITS 

Each terminal in the base connects through a 

test switch to the relay units in the c hassis as s hown 

on the internal schematic d iagrams . The relay termi­

nals are identified by numbers marked on the outside 

of the case.  The test switch positions are identified 
by numbers marked on the molded blocks . 

The potential and c ontrol circuits through the 

relay are disconnected from the external circuit by 

opening the associated test switche s .  Opening the 

current test switch short-circuits the current trans­

former secondary and disconnects one side of the 

relay coil but leaves the other s ide of the coil con­

nected to the external circuit through the current test 

jack jaws . This circuit can be is olated by inserting 

the current test plug (without external connections ),  

or by inserting the ten circuit test plug. Both switches 

of the current test switch pair must be open when us­

ing the current test plug in this manner to short-circuit 

the current transformer sec ondary. 

TESTING 

The relays can be tested in s ervice , in the case 
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R ELAYS I N TYPE FTCASES ____________________________________________________ __ 

but with the external circ uits is olated or out of the 

case as follows: 

TESTING IN SERVICE 

The ammeter test plug can be inserted in the cur­

rent test jaws after opening the knife-blade switch to 

check the current through the relay, as shown in Fig. 

1 .  This plug consists of two conducting strips sepa­

rated by an insulating strip. The ammeter is con­

nected to these strips by terminal screws and the 

leads are carried out through holes in the back of the 

insulated mndle . 

Voltages between the potential circuits can be 

measured c onveniently by c lamping #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 Fig. 4 can be inserted in the 

contact jaws . This connects the relay units to a set 

of binding posts and completely isolates the relay 

circuits from the external connections by means of an 

insulating barrier on the plug. The external test cir-

SWITCH BLADE JAW 

RENT TEST JAW 

Fig. l. A mmeter Test Plug in Testing Pos itions 

2 

c uits are connected to these binding posts. The plug 

is inserted in the b ottom test jaws with the binding 

posts up and in the top test switch jaws with the 

binding posts down . 

The e xternal test c ircuits may be made to the 
relay units by # 2 test clip leads instead of the test 

plug. When connecting an e xternal test circuit to 

the current elements using clip leads, care should 

be talten to see that the current test jack jaws are 

open so that the re lay is completely isolated from the 

external circuits . Suggested means for isolating this 

circuit are outline d abov e ,  under "Electrical Circuits " .  

TESTING OUT OF CASE 

With the chassis removed from the case,  relay 

units may be tested by u sing the ten circuit test 

plug or by #2 test clip leads as described above.  Any 

critical factory calibration is made with the chassis 

in the case and removing the chassis from the case 

may change the calibration values of these relays. 

An internal schematic is available for each in· 

dividual relay showing the schematic internal wiring. 

The outlines of the various cases are shown in Fig. 5 
to Fig .  1 1. 

SHORT CIRCUITING 
SPRING 

CHASSIS OPERATED 
SHORT CIRCUITING 
5WITCH 

'STRAP CONNECTION 
TO TERMINALS FOR 
EXTERNAL CONNECTIONS 

SWITCH BLADE 
MOLDEu INSULATION 
BLOCK 

Fig. 2. Short Circuiting Switch 
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R ELAYS IN TYPE FT CASES�------------------------ 1-L. 4 1.0760 

F ig.  3. A ux il iary Short C ircuiting Switch (Enlarged View) 

F ig. 4. Multi-Circuit Test Plug in Testing Position 
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RE LAYS IN TY P E  FT CASES ----------------
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INSTALLATION 
Westinghouse I . L. 41 -076E 

• OPERATION • MAINTENANCE 

INSTRUCTI O N S 
RELAYS IN TYPE 

FT1 1 ,  FT2 1 ,  FT22, FT31,  FT32, FT41, FT42 CASES 

The type F T  ( Fl e xitest) cas es are dust-proof 

enclosures combining relay units and knife-blade 

test switches in the same case . This c ombination 

provides a c ompact flexible assembly easy to main­

tain , inspect, test and adjust. There are three main 

units of the type FT c as e :  the c as e ,  cover, and 

chass is . The case is an a l l-ste e l  we lded hous ing 

c ontaining the hinge half of the knife-blade test 

s w itches and the terminals for e xternal c onnections . 

The cover is a molded ph enol ic frame with a cl ear 

gl as s window, a thumb nut, a reset l ever, and a hook 

shaped sunport. The support fits over the top fl ange 

of th e cas e .  The thumb nut , which fastens to a stud 

un the bottom fl an ge of the case, holds the cover s e­

curely in pl ace on the case . The chassis is a steel 

frame that supnorts the rel ay el ements and the con­

tact jaw h al f  of the test switch e s .  This slides in and 

out of the case . The el ectrical connections betwee n  

th e base a n d  chassis are compl eted th rou gh t h e  cl osed 

knife-bl ades. 

There are four different size cases available . 

These are designated the FTl l ,  FT2 1 or 2 2 , FT3 1 or 

3 2 ,  and the FT4 1 or 4 2 .  The first digit of the des ig­

nation represe nts the physical s ize and the s econd 

the number of terminal bloc k s .  One terminal block 

can accommodate up to ten terminals . The case may 

be e ither se mi-flush or projection m ounted .  

REMOVING CHASS IS 

To remove the c hassis , first remove the cover 
by unscrewing the captive thumb nut at the bottom 
and l ifting the cover support off the top fl ange of th e 

case . This exposes the relay units and all the test 

s witches for inspection and testing . The next step 

is to open the test s witche s .  A lways open the red 
handle switches first before any of the black handle 
switches or the cam action latches. This opens the 

trip circuit to prevent accidental tripout. Then open 

all the remaining s witches . The order of opening the 

remaining switches is not important. In opening the 

test switches they should be moved all the · way back 

ag ainst the stop s .  With all the switches fully opened,  

release the cam action latches and pull outward. The 

chassis can be set on a t est b ench for easy inspec­

tion, maintenanc e and t est. 

After removing the chassis a duplicate chassis 

may be inserted in the case or the blade portion of 

the switches can be c losed and the cover put in place 

w ithout the chassis . The chassis-operated auxiliary 

shorting switch remains closed with chassis out to 

prevent open c ircuiting the c urrent transformers when 

the current test switches are closed . The operation 

of the auxiliary s horting switch is visible from the 

front of the relay, when the chassis is in place. 

When the chassis is to be put back in the case, 

the above procedure is to be followed in the reversed 

order. The 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 CffiCUITS 

Each terminal iii the base connects through a 

test switch to the relay units in the chassis as s hown 

on the internal schematic diagrams . The relay termi­

nals are identified by numbers marked on the outside 

of the cas e .  The test switch positions are identified 

by numbers marked on the molded blocks . 

The potential and c ontrol circuits through the 

relay are disconnected from the external c ircuit by 

opening the associated test switche s .  Opening the 

c urrent test switch short-circuits the current trans­

former secondary and disconnects one side of the 

relay coil but leaves the other side of the coil con­

nected to the external circuit' through the c urrent test 

jack jaws. This circuit can be is olated by inserting 

the current test plug (without external connections ), 

or by inserting the ten c ircuit test plug. Both s witches 

of the current test switch pair must be open when us­

ing the current test plug in this manner to s h ort-circuit 

the current transformer sec ondary. 

TESTING 

The relays can be tested in servic e ,  in the c as e  

A II possible contingencies which may arise during installation , operation, or maintenance, and all 

details and variations of this equipment do not purport to be covered by these instructions. If further
. inlormation is desired by purchaser regarding his particular installation, operation or maintenance of 

his equipment, the local Westinghouse Electric Corporation representative should be contacted. 
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RELAYS I N TYPE F T CASES ____________________________________________________ __ 

but with the external circuits is olated or out of the 

case as follows : 

TESTING IN SERVICE 

The ammeter test plug can be inserted in the cur­

rent test jaws after opening the knife-blade s witch to 

check the current through the relay, as shown in Fig. 

1 .  This plug consists of two conducting strips sepa­

rated by an insulating strip. The ammeter is con­

nected to these strips by terminal screws and the 

leads are carried out through holes in the back of the 

insulated rnndle . 

Voltages 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 Fig.  4 can be inserted in the 

contact jaws. This connects the relay units to a set 

of binding posts and completely isolates the relay 

circuits from the external connections by means of an 

insulating barrier on the plug. The external test cir-

SWITCH BLADE J AW 

Fig. l. Ammeter Test Plug in Testing Positions 

2 

cuits are connected to these binding posts . The plug 

is inserted in the b ottom test jaws with the binding 

posts up and in the top test switch jaws with the 

binding posts down . 

The external test c ircuits may be made to the 
relay units by # 2 test clip leads instead of the test 

plug. When connectin g an external test circuit to 

the current elements using clip leads , care should 

be talten to see that the current test jack jaws are 

open s o  that the re lay 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 removed from the cas e ,  relay 

units may be tested by using the ten circuit test 

plug or by 1t2 test clip leads as described above . Any 

critical factory calibration is made with the chassis 

in the case and removing the chassis from the case 

may change the calibration values of these relay s .  

An internal schematic i s  available for each in­

dividual relay showing the sche matic internal wiring. 

The outlines of the various cases are shown in Fig. 5 
to Fig . 1 1 .  

""'STRAP CONNECT I ON 
TO TERMINALS FuR 
EXTE RNAL CONNEC T I ONS 

SWITCH BLADE 
MOLO E u  INSULATION 
BLOCK 

F ig. 2. Short C ircuiting Switch 
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Fig. 3. A ux iliary Short Circuiting Switch (Enlarged V iew) 

F ig. 4. Multi-Circuit Test P lug in Testing Pos ition 
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RELAYS IN TYPE F T  CASES 

1 . . 375 
( 1 6 1 .93) 

- PILOT PLAT E  SNAP} 
O N  R E L AY ( TAB T O  WHE N  
R E A R ) 

,- CASE DIMENSIONS I N  I N C H ES 
DIMEN SIONS I N  M�\ 
LARGE I N T E R NA L  

.641 (16.28) 

I 8 EXTERNAL I 875 
_ 

TOOTH WASHER (47.631 
��--- �- SMALL EXTERNAL 

TOOTHED 
WASHERS 

. 190 - 32 SCREW 
SPACER OR 

, SPACERS FOR 
THIN PANELS 

. 563 
( 14.30 ) 

• 250 OIA. 4 HOLES FOR 
(6· 351 . 190-32 MTG. SCREWS 

..._--+- 2 .938 
(74.63) 

PANEL CUTOUT 8 DRI LLIN G 
FOR SEMI - FLUSH MTG .  

57D7900 

0 F ig. 5. Outline and Drilling Plan for the Type FT 1 1  Case 
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t_ 
I 

-L .. 375 
(1 61 .93) 

. 250 D I A. 4 H OLES FOR 
(6, 35) . 1 90-32 MTG. SCREWS 

1 0.438 
(265. 1 3) 

t 

5 .21 9 
( 1 32 .56) 

PANEL LOC ATI ON 

t ,  
, ,  11 . 1 25 

(80.98 ) � � 3 . 1 88 �I ( 3.1 8 ) R. 

SEMI - FLUSH MTG . PANEL CUTOUT 8 DRILLING 
PROJEC TI ON MTG . FOR SEMI - FLUSH MTG . 

. 250 +.016( .39 7 ) --j ( 6.35)-0 I 
1 .344 

SPACERS FOR (34.1 4 ) 
1 .031 -tl.031 -li.031 ::-t- 1.03 1--l .37 5 R 

26. 1 9 )  1( 26.19 ) 1( 26. 1 9 )  ( 26. 1 9 ) I ( 9 .53) . 
THIN PANELS 

5/16- 1 8  SCREW 
(FOR THICK PANELS ' 59 4 

USE 5/16- 18  STUDS) ( l5 .09) 

0 F ig. 6. Outline and Dr illing P lan for the Type FT2 1  Case 

57D7901 
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6 

10. 438 
(265 . 1 3  l 

t 

LARGE INTE RNAL 
S EXTERNAL 
TOOTH WAS HER 

1 . 3 44 
SPACERS FOR ( 34. 1 4 )  

����� DIA, 4 HOLES FO R ' 
. 190-32 MTG, SCREWS 

THIN PANELS --+---t----T-::L"'--+--...---r---

183Al58 

0 F ig. 7. Outline and Drilling Plan lor the Type F T22 Case 
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- - � -

� 

--

�0��� � 1;";6.063� 
.. - ·· ·-� 1(154.00) 1 

� .250 ( 209. 55) 
f--- I ---(}_-- - .563 

( 
16. 500 (14.30) 

4 1 9. I) 

_j_ t ,, 
6.375 -

I 

3. 188 : 1 

0 .98) �\ PAN E L  LOC ATION � ( 16 1 . 93) 
SEMI · FLU SH MTG . 
PROJECTION MTG . -----� 

• 250 DIA. 4 HOLES FOR 
(6. 35) . 190-32 MTG. SCREWS 

PANEL CUTOUT S DR ILL ING 
F O R  S EMI- FLUSH MTG .  

1�0 
(25.4) 

----+-----L-+-
2.0 

(50.8) 

57D7902 

0 F ig. 8. Outline and Drilling Plan for the Type F TJ J  Case 
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R E LAYS IN TYPE F T CASES __________________________________________________ __ 
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1 6 . 500 
(419. 1 )  

.-t----': _1_ t I 
14---+- 3 . 1 98 1 1 

( 80. 9 8 )  A 6 .375 I 

( 16 1. 93 )  
PAN E L  LOCATION 

S E M I - FL U SH MTG. 
PROJ E C T I ON MTG 1 .813 

(4 6.05 

D I M E N S I O N S  IN I N C H E S .........__ D I M E N S I O N S  I N  M M  . "- _.L__---11----t-' 

5.5631 /('2 50 DIA, 4 HOLES FOR (141.30 ) ¥�6,35),190 - 32 MTG. SCREWS 

f 
1 5.750 
( 400.05 ) 

5. 875 
149 . 23 ) 

-- 2. 9 3 8  
( 74.63 ) 

PANEL CUTOUT a DR I L L I N G  
FOR S E M I - FLU S H  MTG ·-------... 

LARGE INTERN� ( I556� ) a E XT E RNA L ' -'---t-+-------r-
TOOTH WASHE R  � 

S M A LL 
- - - EXTERNAL 

TOOTHED 
WASHERS 

'--... 190-32 SCREW 

TERMI NAL AND 
MOUN TING DETAILS 

4 . 375 
( 1 1 1 . 1 3) 

0 Fig. 9. Outline and Drill ing Plan for the Type FT32 Case 

5 7D7903 
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2 .781 
(70.64 

•250 DIA. 4 HOLES FOR 
(6•35 1 . 190- 32 MTG. SCREWS 

9. 625 
(244.48 ) 

+- -l----+----f>l-

1 1 9 .250 i ( 489 .00) 

f 

'---+----"j_ t � . 188 , : , It (3·1t8
5
) R. 

6.375 � 'II 

9.250 
(235.00) 

2.938 
(74.63) (80 . 98) I t 1 .\' 

(161 .93 ) PAN E L  LOCATIO� 
S E M I - F L U S H  MTG. PA N E L  C U TO U T  8 DRI LLI N G  
PROJ E CTION MTG. FOR S E M I - F LU S H  M T G . 

18. 500 
( 496.9) 

D I M E N SIONS I N  INCHES\ � :J 
LARGE INTERNAL t 

D I M E N SIONS IN MM� 
� _ 

I a E X T E R NA L  
TOOTH WASHE R  5 . 750 2 .688 it .5f> 3  DIA 2 HOLES 

__ SMALL ( l 4 6  05 ) ( 68 . 2 8 ) (14 .30) • 

· --=-=.c:....=: EXTERNAL • 5.375 -'-+-------� 
TOOTHED ( 136.5 3  ) 

•til WASHERS . 250 +.016 ( .39�) 
- �  -! I (6. 3 5 ) - 0 . 190 - 32 SCREW 5. 7 50 1 .031 -f- 1.031 _j_ I .031 --t- 1 . 03 1 1 . 375 

R 

PANEL / SPAC ERS FO R ( 14 6 .0 5 ) 26. 1 9 )  (26. 1 9) (26. 1 9 )  (26. 19)  I 
(9.53) . 

CASE /. _ TH I N  PANELS t 
r'J 0. 5/ 16 - 1 8  SCREW -59� ( FO R  1 t HC K  PANELS ( 1 5  0 9) .e USE 5/16 18 STUDS) ·_ -�lli.llfJ;f _-f)- INT E RNA L - E XTERNAL t 

TOOTHED WA SHERS 1 . 8 1 3  
1 1  . . 1 9 0 - 3 2  SCREW (4 6.05)  

--t--+-+--f---- ,w;�- FO R THICK PANELS I 
USE . 1 90-32 STUDS t ----------...., - ---

-
-

-- -- - -- -- 1 

- � i-- l � - - �h,f.·ft, . .  ,11;Ap .750 DIA. rJ � � - -- i �lL'tp ( 1 9.05) 
-= � -

-
-· � - _j 1 0  HOL E S  OR 1.03 1 + 1.031 -

TERM INAL AND 
C U TOUT (26, 1 9 ) (26. 19 ) (26 . 19 ) (26. 19 ) 

PAN E L  DRILLING OR CUTOUT FOR MOUNTING DETAILS 
PROJECTION MTG. (FRONT VIEW ) 

0 F ig. 1 0, Outl ine and D r ill ing P lan  for the Type F T4 1  Case 
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1 .59 4  
(40. 4 9 ) 

9.625 
( 24 4 .4 8  ) 

+ ���--��--�--++� I 19. 250 
( 489. 00) 

'-----+----':� j_ i I 
�-+-- 3 . 1 8 8  I I  

6.375 � 
( 8 0 .9 8 ) � 

(161.9 3 ) P ANE L LOCATION 

.64 1  
( 1 6.2 8 )  

SEMI - FLUSH MTG . 

PROJECTION M TG. 

D I M E N S IO N S  IN 
D I M E N S I O N S  IN 

LARGE INTERNAl:. 
8 EXTERNAL 
TOOTH 
WASHER 

. 190 -32 SCREW 
SMALL 
EXTERNAL 
TOOT H E D  
WAS HER 

PAN EL 

SPA C E RS FO R 
TH I N  P AN E LS · 594 

(1 5.09 ) 
5/ 1 6 - 18 SCREW 

( FO R  THICK PA NELS 
USE 5/16- 18 STUDS) 

INTERN AL- EXTERNAL 1. 8 13  
TOOTHED WASHERS (46.0 5 ) 

8.938 
'(227.0 1 )  

9.250 
(235.00) 

0 F ig. 1 1 . Outline and Drilling Plan lor the Type FT42 Case 
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Westinghouse I . L. 4 1 -076D 

INSTALLATION • OPERAT ION • MAINTENANCE 

INSTRUCT I O NS 
R E LAYS I N  TYP E 

FT1 1 ,  FT2 1 ,  FT2 2 ,  FT3 1 ,  FT3 2 , FT4 1 ,  FT4 2  CASES 

The type FT (Flexitest) cases are dust-proof 

enclosures combining relay units and knife-blade 

test switches in the same case . This combination 

provides a c ompact 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-steel welded housing 

containing the hinge half of the knife-blade test 

switches and the terminals for external connections . 
The cover is a molded phenolic frame with a cl ear 

gl ass windo w, a thumb nut, a reset l ever , and a hook 

shaped suoport. The support fits over the top fl ange 
of th e case. The thumb nut, which fastens to a stud 
'On the bottom flange of the case, holds the cover se­

curely in pl ace on the case. The chassis is a steel 

frame that supports the rel ay elements and the con­

tact j aw h al f  of the test switches. Thi s slides in and 

out of the case. The el ectrical connections between 

the base and chassis are compl eted throu gh the cl osed 

knife-bl ades. 

There are four different size cases available . 

These are designated the FTl l ,  FT21 or 2 2 ,  FT3 1 or 

3 2 ,  and the FT4 1 or 42.  The first digit of the desig­

nation repre sents the physical s ize and the second 

the number of terminal blocks . One terminal block 

can accomm odate up to ten terminals . The case may 

be either se mi-flush or projection mounted . 

REMOVING CHASSIS 

To remove the c hassis , first remove the cover 
by unscrewing the captive thumb nut at the bottom 
and lifting the cover support off the top fl ange of the 

case . This exposes the relay units and all the test 

switches for inspection and testing. The next step 

is to open the test switches. Always open the red 
handle switches first b efore any of th e black handle 
switches or the cam action latche s. This opens the 

trip circuit to prevent accidental tripout . 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 . 

release the cam action latches and pull outward. The 

SUPERSEDES I .  L. 4 1 -076C 
* Denotes change from superseded i ssue. 

chassis can be set on a test bench for easy inspec­

tion, 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 c losed and the cover put in place 

without the chassis . The chassis-operated auxiliary 

shorting switch remains closed with chassis out to 

prevent open circuiting the current transformers when 

the curre nt test switches are closed . The operation 

of the auxiliary shorting switch is visible from the 

front of the relay, whe n the chass is is in place. 

When the chassis is to be put back in the case , 

the above procedure is to be followed in the re v <!rsed 

order. The red handle switch should not be clos ed 
until after the chassis has been latched in place and 
all of the black handle switches clos ed. 

ELECTRICAL CIRCUITS 

Each terminal in the base connects through a 

test switch to the relay units in the c hassis as s hown 

on the internal schematic diagra ms. The relay tenni­

nals are identified by numbers marked on the outside 

of the case . The test switch positions are identified 
by numbers marked on the molded blocks . 

The potential and control circuits through the 
relay are disconnected from the external circuit by 

opening the associated test switche s .  Opening the 

current test switch short-circuits the current trans­
former secondary and disconnects one side of the 

re lay coil but leaves the other side of the coil con­

nected to the external circuit through the current test 

jack jaws. This circuit can be isolated by inserting 

the current test plug (without external c onnections ),  

or by inserting the ten c ircuit test plug. Both switches 

of the current test switch pair must be open when us­

ing the current test plug in this manner to short-circuit 

the current transformer sec ondary. 

TESTING 

The relays can be tested in service , in the c ase 
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R ELAYS IH TYPE FTCASES ____________________________________________________ __ 

but with the external circ uits isolated or out of the 

case as follows : 

TESTING IN SERVICE 

The ammeter test plug can be inserted in the cur­

rent test jaws after opening the knife-blade switch to 

check the current through the relay, as shown in Fig. 

1 .  This plug consists of two conducting strips se pa­

rated by an insulating strip . The ammeter is con­

nected to these strips by terminal screws and the 

leads are carrie d out through holes in the back of the 

insulated lnndle . 

Voltages between the potential circuits can be 

measured c onveniently by clamping 1t2 clip leads on 

the projecting clip lead lug on the contact jaw. 

TESTING IN C ASE 

With all blades in the full open positio n, the 

ten circuit test plu g Fi g. 4 can be inserted in the 

contact jaws . This connects the relay units to a set 

of binding posts and completely isolates the relay 

circuits from the external connections by means of an 

insulating barrier on the plug. The external test cir-

SWI TCH BLADE J AW 

HST JAW 

Fig. 1 .  Ammeter Test P lug in Test ing Positions 

2 

cuits are connected to these binding posts . The plug 

is inserted in the b ottom test jaws with the binding 

posts up and in the top test switch jaws with the 

binding posts down. 

The external test circ uits may be made to the 
relay units by # 2 test clip leads instead of the test 

plug. When conne cting an e xternal test circuit to 

the current elements using clip leads , care should 

be talten 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 

circ uit are outlined above,  under "Electrical Circuits " .  

TESTING OUT OF CASE 

With the chassis removed fro m the cas e ,  relay 

units may be tested by using the ten circuit test 

plug or by 1t2 test clip leads as described above . Any 

critic al factory calibration is made with the chassis 

in the case and removing the chassis from the case 

may change the calibration values of these relays. 

An internal schematic is available for each in­

dividual relay showing the sche matic internal wiring. 

The outlines of the various cases are shown in Fig. 5 
to Fig .  1 1 .  

K N I F E BLADE 

CLIP LEAD LUG 

SWITCH BlADE JAW ../. MOLDED INSUL A T I ON 

�'"" 

SHORT C I RCU I T I NG 
5P R I NG 

"STRAP CONNECT I ON 
TO TERM I NALS FOR \ EXTERNAL CONNECT I ONS 

SW I TCH BLADE 

MOLDEil I NSULAT I ON 
BLOCK 

F ig. 2. Short C ircuiting Switch 
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R ELAYS IN TY PE FT CASES----------------------- I.L. 4 1-0760 

F ig. 3. A uxiliary Short C ircuiting Sw itch (Enlarged View) 

F ig. 4. Multi-C irc uit Test Plug in Testing Position 
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Westinghouse I . L. 4 1 -0760 

IN 5 TALL A Tl 0 N • OPERAT ION • MAINTENANCE 

INSTRUCT I O N S 
RELAYS I N  TYPE 

FT1 1 ,  FT2 1 ,  FT2 2 ,  FT3 1 ,  FT3 2 , FT4 1 ,  FT4 2  CASES 

The type FT (Flexitest) cases are dust-proof 

enclosures combining relay units 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-steel welded housing 

containing the hinge half of the knife-blade test 

switches and the terminals for external connections . 

The cover is a molded phenolic frame with a cl ear 

gl ass windo w, a thumb nut, a reset l ever, and a hook 

shaped support. The support fits over the top flange 

of the case. The thumb nut, which fastens to a stud 
'On the bottom fl ange of the case, holds the cover se­

curely in pl ace on the case. The chassis is a steel 

frame that supports the rel ay el ements and the con­

tact jaw h al f  of the test switches. This slides in and 

out of the case . The el ectrical connections between 

the base and chassis are compl eted through the cl osed 

knife-bl ades. 

There are four different size cases available . 

These are designated the FTl l ,  FT2 1 or 22,  FT3 1 or 

3 2 ,  and the FT4 1 or 42. The first digit of the desig­

nation represents the physical s ize and the second 

the number of terminal blocks. One terminal block 

can accomm odate up to ten terminals . The case may 

be either semi-flush or projection mounted. 

REMOVING CHASSIS 

To remove the c hassis , first remove the cover 

by unscrewing the captive thumb nut at the bottom 
and lifting the cover support off th e top flange of the 

case . This exposes the relay units and all the test 

s witches for inspection and testing . The next step 

is to open the test switches. A lways open the red 
handle switches first b efore any of the black handle 
switches or the cam action latches. This opens the 

trip circuit to prevent accidental tripout . 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 , 

release the cam action latches and pull outward. The 

SUPE RSEDES I . L. 4 1 - 076C 
* Den otes change from superseded i ssue. 

chas sis can be set on a test bench for easy inspec­

tion, 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 auxiliary 

shorting switch remains closed with chassis out to 
prevent open circuiting the current transformers when 

the current test switches are closed . The operation 

of the auxiliary shorting switch is visible from the 

front of the relay, when the chass is is in place.  

When the chassis is to be put back in the case , 

the above procedure is to be followed in the reversed 

order. The red handle switch should not be clos ed 
until after the chas s is has been latched in place and 
all of the black handle switches clos ed. 

ELECTRICAL CIRCUITS 

Each terminal in the base connects through a 

test switch to the relay units in the c hassis as s hown 

on the internal schematic diagrams . The relay termi­

nals are identified by numbers marked on the outside 

of the case.  The test switch positions are identified 
by numbers marked on the molded blocks . 

The potential and control circuits through the 
relay are disconnected from the external circuit by 

opening the associated test switche s .  Opening the 

current test switch short-circuits the current trans­

former secondary and disc onnects one s ide of the 

relay coil but leaves the other side of the coil con­

nected to the external circuit through the current test 

jack jaws . This circuit can be is olated by inserting 

the current test plug (without external connections ),  

or by inserting the ten circuit test plug. Both switches 

of the current test switch pair must be open when us­

ing the current test plug in this manner to short-circuit 

the current transformer sec ondary. 

TESTING 

The relays can be tested in service,  in the case 

EFFECTIVE FEBRUARY 1 965 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



RELAYS I N TYP E F T CASES ____________________________________________________ __ 

but with the external circ uits isolated or out of the 

case as follows : 

TESTING IN SERVICE 

The ammeter test plug can be inserted in the cur· 

rent test jaws after opening the knife-blade switch to 

check the current through the relay, as shown in Fig. 

1 .  This plug consists of two conducting strips sepa· 

rated by an insulating strip. The ammeter is con­

nected to these strips by terminal screws and the 

leads are carried out through holes in the back of the 

insulated handle . 

Voltages between the potential circuits can be 

measured conveniently by clamping tt2 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 Fig. 4 can be inserted in the 

contact jaws . This connects the relay units to a set 

of binding posts and completely isolates the relay 

circuits from the external connections by means of an 

insulating barrier on the plug. The external test cir-

SWITCH BLADE JAW 

RRENT TEST JAW 

Fig. 1 .  A mmeter Test P lug in Test ing Pos itions 

2 

cuits are connected to these binding posts . The plug 

is inserted in the b ottom test jaws with the binding 

posts up and in the top test switch jaws with the 

binding posts down. 

The external test circuits may be made to the 
relay units by # 2 test clip leads instead of the test 

plug. When connecting an e xternal test circuit to 

the current elements using clip leads , care should 

be talten to see that the current test jack jaws are 

open so that the re lay is completely isolated from the 

external circuits . Suggested means for is olating this 

circuit are outline d above,  under "Electrical Circuits " .  

TESTING OUT OF CASE 

With the chassis removed fro m the case,  relay 

units may be tested by using the ten circuit test 

plug or by tt2 test clip leads as described above . Any 

critic al factory calibration is made with the chassis 

in the case and removing the chassis from the cas e 

may change the calibration values of these relays. 

An internal schematic is available for each in· 

dividual relay showing the schematic internal wiring. 

The outlines of the various cases are shown in Fig. 5 
to Fig .  1 1 .  

CHASSIS OPERATED 
SHORT C l  RCU I T I NG 
oW ITCH 

"STRAP CONNECTION 
TO T E RMINALS FuR 
EXTE RNAL CONNECTIONS 

SWITCH B L A D E  
MOLDEO I NS U L A T I ON 
B L OCK 

F ig. 2. Short Circuiting Switch 
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R ELAYS IN TYPE F T  CASES��----------------------- I.L. 4 1-0760 

F ig. 3. A ux iliary Short Circuiting Switch (Enlarged V iew} 

Fig. 4. Mult i-Circ uit Test Plug in Testing Pos ition 
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Westinghouse J . L. 41 -076A 

INSTALLATION • OPERAT ION • MAINTENANCE 

INSTRUCTIO N S  
RELAYS I N  TYPE 

FT1 1 ,  FT2 1 ,  FT2 2 ,  FT3 1 ,  FT3 2 ,  FT4 1 , FT4 2  CASES 

The type FT (Flexitest) cases are dust-proof 

enclosures combining relay units 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 cas e ,  cover, and 

chassis . The case is an all-ste el welded housing 

containing the hinge half of the knife-blade test 

switches and the terminals for external connections . 
The cover is a molded phenolic frame with a cl ear 

glass windo w, a thumb nut, a reset l ever, and a hook 

• shaped sunport. The support fits over the top flange 

of the case. The thumb nut , which fastens to a stud 
on the bottom fl an ge of the case, holds the cover se­

curely in pl ace on the case. The chassis is a steel 

frame that supnorts the rel ay el ements and the con­

tact jaw h al f  of th e test switches.  This slides in and 

out of the case . The el ectrical connections between 

the base and chassis are completed through the cl osed 

knife-blades. 

There are four different size cases available . 

These are designated the FTl l ,  FT2 1  or 2 2 , FT3 1  or 

3 2 ,  and the FT41 or 42.  The first digit of the desig­

nation repre sents the physical s ize and the second 

the number of terminal blocks . One terminal block 

can acc omm odate up to ten terminals . The case may 

be either se mi-flush or projection mounted. 

REMOVING CHASSIS 

To remove the c hassis , first remove the cover 

by unscrewing the captive thumb nut at the bottom 
• and lifting the cover support off th e top fl ange of the 

case . This exposes the relay units and all the test 

switches for inspection and testing . The next step 

is to open the test switches .  A lways open the red 
handle switches first before any of the black handle 
switches or the cam action latches. This opens the 

trip circuit to prevent accidental tripout. 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 ,  

release the cam action latch or latches and pull out-

SUP ERSEDES I . L. 41-076 
*Denotes change from superseded i ssue. 

ward. The chassis can be set on a test bench for 

easy inspection, maintenance and test . 

After removing the chass is 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 

w ithout the c hassis . The chassis-operated auxiliary 

shorting switch remains closed with chassis out to 
prevent open c ircuiting the current transformers when 

the current test switches are closed . The operation 

of the auxiliary shorting switch is visible from the 

front of the relay, when the chass is is in plac e .  

When the chassis i s  to b e  put back i n  the case , 

the above procedure is to be followed in the reversed 

order. The red handle switch should not be clos ed 
until after the chassis has been latched in place and 
all of the black handle switches closed. 

E LECTRICAL CIRCUITS 

Each terminal in the base connects through a 

test switch to the relay units in the chassis as shown 

on the internal schematic diagrams . The relay termi­

nals are identified by numbers marked on the outside 

of the case.  The test switch positions are identified 
by numbers marked on the molded blocks . 

The potential and control circuits through the 
relay are disc onnected from the external circuit by 

opening the associated test switche s .  Opening the 

current test switch short-circuits the current trans­

former secondary and disconnects one s ide of the 

relay coil but leaves the other side of the c oil con­

nected to the external circuit through the current test 

jack jaws.  This circuit c an be isolated by inserting 

the current test plug (without external connections ),  

or by inserting the ten circuit test plug. Both switches 

of the current test switch pair must be open when us­

ing the current test plug in this manner to short-circuit 

the current transformer sec ondary. 

TESTING 

The relays can be tested in service , in the case 
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R ELAYS IN TY P E F T CASES ____________________________________________________ __ 

but with the external circuits isolated or out of the 

case as follows : 

TESTING IN SERVICE 

The ammeter test plug can be inserted in the cur­

rent test jaws after opening the knife-blade switch to 

check the current through the relay , as shown in Fig. 

1 .  This plug consists of two conducting strips se pa­

rated by an insulating strip . The ammeter is con­

nected to these strips by terminal screws and the 

leads are carried out through holes in the back of the 

insulated handle . 

Voltages between the potential circuits can be 

measured conveniently by clamping 1t2 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 Fig. 4 can be inserted in the 

contact jaws . This connects the relay units to a set 

of binding posts and completely isolates the relay 

circuits from the external connections by means of an 

insulating barrier on ·the plug. The external test cir-

2 

SW I TCH BLADE JAW 
CON N ECT I ON TO 

L RELAY ELEMENT 

� 

CURRENT TEST JAW 

* Fig. 1 .  Ammeter Test Plug in Test ing Positions 

c uits are c onnected 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. 

The e xternal test circuits may be made to the 
relay units by # 2 test clip leads instead of the test 

plug. When connecting an e xternal test circuit to 

the current elements using clip leads, care should 

be talten to see that the current test jack jaws are 

open so that the re lay 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 removed from the cas e ,  relay 

units may be tested by u sing the ten circuit test 

plug or by 1t2 test clip leads as described above . Any 

critic al factory calibration is made with the chassis 

in the case and removing the chassis from the cas e 

may change the calibration values of these relays. 

An internal schematic is available for each in­

dividual relay showing the schematic internal wiring. 

The outlines of the various cases are shown in Fig. 5 
to Fig. 1 1 .  

KNI F E  B L AD E  

SHORT CIRCU I TING 
S P R  l NG 

'-.._sTRAP CONNECTION 
TO TERMINA L S  FOR 
EXTE RNAL CONNECTIONS 

SWITCH BLADE 
MOLDED I NSUL ATION 
BLOCK 

* F ig. 2. Short Circuiting Switch 
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R ELAYS IN TYPE FT CASES ________________________ I .L. 4 1-076A 

F ig. 3. A ux iliary Short Circuiting Switch (Enlarged View) 

* F ig.  4. Multi-Circuit Test Plug in Testing Position 
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w 1./l <(_ \) 

. 1 9 0-3Z. SCRE.W 

TERMI "'A.L A.ND M OUNT I NG- DE.TA.IU:. 

N O T E : A LL D I M !=. N S I O NS 
I N  I N ':: H E S , 

9 
16 

PA NEL CUTOUT t DRIL\..ING 
F'OR. SEMI-FL\J S.H MIG • 

* F ig. 5. Outline and Drilling Plan for the Type F T 1 7 Case 

57-D- 7900 
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� ____ .1� 0 -32. ScREW � � PANEL 
I 

IJ � SPACER FOR 
v TH il-l PAI-lELS 

� -IBSCRE.W 16 (f'"OR 1�\C¥<.. 
PANEL USE 
� - IB STUD" 1 6  ., 

o 1 '7C - '?.C. SCREW 

TERM I NAL �ND 
MOLlNT I N <:r  Dt:i�IL� 

N O T E : A L L  D I M E N5 \ 0 N S  
I N  I N C H E S  

l 0\A- .4- HOLES FOR 
+ . t�0-3'l. MTC:r. SCREW$ 

PANEL CUTOUT .. DR.ILL I MG­
�OR. SEMI-FLU&\-1 MT<i. 

I 
' 3l.. 

PANE\.. CR\L\..\ NG OR CUTOUT 
PRO;I"EC.T\OM MTG. 

(F'ROWT VIEW) 

57-D- 7901 

>II: F ig. 6. Outline and Dr illing P lan for the Type F T2 l  Case 
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6 

� � . 190-32 SCREW I �  PANEL 

L.J V) 
5 

�· 
SPACE R F'OR 
TH I N  PAN E LS 

2 - 18 SCREW 
l<O (FOR THICK 

PANEL U5t: �- 18 STUD)  
. 1'70-32. SCREW 

T E RMI NAL AND 
MoVl'\ii i N� D ET A I LS 

N O T E � A L L  DIME N S I ONS 
I N INCHES . 

s.z 8 

_1_ D I A . 4 H O I. E "&  FO� 4 . 1 90-3L' M Tg'. SC e E W S  

PA N E L  CUTOUT 1\: DRILLIN(\ 
F O R  S EMI-FLUS H M T<:;. � DIA. 20 HOLES 

OR CuTOuT 

PA N E L.  D R ILLING O R  CUTOUT F"OR 
P ROJECT IO N MT4 .  

(FRCNT V I EW) 

• F ig. 7. Outline anJ Drill ing P lan for the Type F T22 Case 
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� �190·32. SCREW I �?PANEL 
� .t( SPACER 'FOR 
V /THit-.1 PA.WE.L<:, 

.5 - I Q ':.CREW IG (F"OR \1-ilCt<. 
��E I... USE 
� - IS '!l.TUD) I tO  

. I  90-32 SCI<'EW 
FOR THICK PAt..IEl USE .190·32 STUD 

T�RM I NAL AN D 
MOUNT I NG DE:IAI L'S> 

NOT E !  ALL DI MENSI Ot\S 
I N  I N C H E 5 � 

.!._ D I A. .  4- 1-\0LE S FOR 
4 . 1 90-32 MTG. 'i:>CR�W5 

PANEL C.UTC\.lT t DRILL I WQ. 
FOR 'S EM I - F LU C:.H MT�. 

PANEL DRI LLING- OR C.UTOUT FOR 
PROJECT I ON MTClr. 

( F�,O�T \/lEW) 

57-D- 7902 

iff F ig. 8. Outline and Drilling Plan (.,. the Type F T3 1  Case 
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w 
(jl 
<{ 
v 

I IV: , I  - 1  r r---·-· ; . 
::3--I :J - H- � ')J 

- - -_j __ _ --

' 

I -IN 
I U' � - � l -Ll I I -� 3 �! 1 i i i l 
I I , ,  II 

f4- 3 � l �  
I P��E L LOCAT I OI-J \ 

S E M I - F L U S H  MTC..� PROJEC.TION M T G .  

� � ___., 190-32 5 C R E W  
� 

PAN E L.,.  

S PACER FOR 
T H I N  PA N E LS 

T E R.  M I N AL A N D  
M O U N T I N G  D ETPI I LS 

NOTE : A L L  D I M E N S I O N S  
I N  I N C H E S  

I � D l .\. 4 H O L E. S  != O R  
. 1 90 -32 MTG. SC R EW5 

-1z� 
�5 � 

T 
I 

P A N E L  C JT O UT � DR I L L IN �  
FoR. S E tv\ 1 - F- L U S H  M l � .  

:;fDIA:�0\-\0\...E.C:. 
OR C.UT OOT 

PAN E L  DR.J L LI NG OR CUTO U T FOR 
fF\O J E C r  M r<; . 

F � O N T  V I  (;'W 
57-D-7903 

* Fig. 9. Outline ancl Dril ling P lan for the Type FT32 Case 
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5' �-18 SCR EW 
(FOFI: TH I C K  PA N E L U S E 
.2: -l fl,  STU D) It;;; 

. 190 ·'32 SCREW 

TE R M I N AL A N D  M O LJ N TI N G  .DETA I L S  

Ill OT E. - ALL D IM E N S I O N S I N  I N C H E.S 

z. '..? i.,._ I(C, '  c:- 2  
;;; 8 

..!.. DIA . + H O L E S  FOR 
4 . 1 90-32. MTG.  SC:RE.WS 

PAN E L  C U T O UT ¢ D RI L L I N G  
F O R  S E  Ml - F L U SH MT G .  

Tf.�M I NAL 
N U M BE R  

PA N E L  D R I L L I N �  OR CUTOUT F O R  
I'" R Cl -T E.C T l  o N  M T<:i ·  

F R O N T  V I E W  

57-D- 7904 

iff Fig. 1 0. Outline and Drilling Plan for the Type F T4 1  Case 
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LO <()  
' (1)  

- + --+-+-J-��------+--4-
I 

t f . ,_t__ __ 1----� t1�ij �; �' 
�EL LOCII...T I O N  

SE M I - F LU S \-\  MIG. 

PROJECTION MTG--

·� T -- + I 
1111"' rL -I� 
(£" -!ctl 0'1 

I 

'2� 
I I(Q 1'4--- 5 2 e 

PANEL .CUTOUT $_ DRILLING 
FOR SEMI -FLU 514 MTGr. 3 z: DIA . ZO 1-\0LE'!:. 

_----. 1 9 0·32 SCR. E W  

SPACER FOR 
TI-\ IN PANELS 

.r- �- 18 '2>CREW 
(FOR. THICK 

PAN EL USE �-te. c;:.Tuo) 
. 1 9 0 -3 2  SCREW 

TERMINAL ,bo..NO 
MOU N T I N G- OETA.ILS 

TER� I NA.L 

NOT £ :  -'LL DI M E NfoiONS. 
IN IMCHI:S.. 

PANE.L DRILLI NG OR. 
C.\lTOUT F'OR. PROJE<:rTION MTG. 

{""ROW'"T 'IIEW) 

* F ig. 1 1 . Outline ancl Drilling Plan for the Type F T42 Case 

OR CUT O U T  
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I .L. 41-076 
IN STA L L ATI O N  • OPE R A T I O N  • M A I N TEN A N CE 

I N S T R U C T I O N S  
RELAYS IN TYPE 

FT1 1 ,  FT2 1 ,  FT2 2 ,  FT3 1 ,  FT3 2 ,  FT4 1 ,  FT4 2  CASES 

The type FT (Flexitest) cases are dust-proof 

enclosures combining relay units and knife-blade 

test switches in the same case . This c ombination 

provides a �ompact flexible assembly easy to main­

tain, inspect, test and adjust. There are three main 

units of the type FT case : the cas e ,  cover, and 

chassis . The case is an all-steel welded housing 

containing the hinge half of the knife-blade test 

switches and the terminals for external c onnections . 

The cover is a molded phenolic frame with a clear 

glass window , a thumb nut, a reset lever, and a hinge, 

The hinge fits over the top flange of the case.  The 

thumb nut, which fastens to a stud on the bottom 

flange of the case, holds the cover securely in place 

on the cas e .  The chassis is a steel frame that sup­

ports 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 

chass is are c ompleted through the closed knife-blades . 

There are four different size cases available. 

These are designated the FTl l ,  FT2 1  or 22, FT3 1  or 

3 2 ,  and the FT4 1 or 42.  The first digit of the desig­

nation represents the physical s ize and the second 

the number of terminal bloc ks . One terminal block 

can acc omm odate up to ten terminals . The case may 

be either semi-flush or projection mounted . 

REMOVING CHASSIS 

To remove the c hassis, first remove the cover 

by unscrewing the captive thumb nut at the bottom 

and lifting the cover hinge off the top flange of the 

case . This exposes the relay units and all the test 

switches for inspection and testing . The next step 

is to open the test switches. A lways open the red 

handle switches first b efore any of the black handle 
s witches or the cam action latches. This opens the 

trip circuit to prevent accidental tripout . 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 opene d ,  

release the cam action latch o r  latches and pull out-

NEW I NFORMATION 

ward. The chassis can be set on a test bench for 

easy inspection, maintenance and test. 

After removing the chass is 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 

w ithout the chassis . The chassis-operated auxiliary 

shorting switch remains closed with chassis out to 

prevent open circuiting the c urrent transformers when 

the current test switches are closed . The operation 

of the auxiliary shorting switch is visible from the 

front of the relay, when the chass is is in place. 

When the chassis is to be put back in the case, 

the above procedure is to be followed in the reversed 

order. The red handle switch s hould not be closed 
until after the chas s is 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 units in the c hassis as s hown 

on the internal schematic d iagrams . The relay termi­

nals are identified by numbers marked on the outside 

of the case . The test s witch positions are identified 
by numbers marked on the molded blocks . 

The potential and control circuits through the 
relay are disconnected from the external circuit by 

opening the ass ociated test switche s .  Opening the 

current test switch short-circuits the current trans­

former sec ondary and disconnects one s ide of the 

relay coil but leaves the other side of the c oil con­

nected to the external circuit through the current test 

jack jaws.  This circuit can be is olated by inserting 

the current test plug (without external c onnections ) ,  

o r  by inserting the ten c ircuit test plug, Both switches 

of the current test s witch pair must. be open when us­

ing the current test plug in this manner to short-circuit 

the current transformer sec ondary, 

TESTING 

The relays can be tested in service,  in the case 
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R ELAYS I N TY P E FT CASES __________________________________________________ __ 

but with the external circuits isolated or out of the 

case as follows : 

TESTING IN SERVICE 

The ammeter test plug can be inserted in the cur­

rent test jaws after opening the knife-blade switch to 

check the current through the relay, as shown in Fig. 

1 .  This plug consists of two c onducting strips sepa­

rated by an insulating strip. The ammeter is con­

nected to these strips by terminal screws and the 

leads are carried out through holes in the back of the 

insulated handle . 

Voltages between the potential circuits can be 

measured c onveniently by c lamping #2 clip leads on 

the projecting clip lead lug on the contact jaw. 

TESTING IN CASE 

With all blades in the full <?Pen position, the 

ten circuit test plug Fig. 4 can be inserted in the 

contact jaws . This connects the relay units to a set 

of binding posts and completely isolates the relay 

circuits from the external connections by means of an 

insulating barrier o n  the plug. The external test cir-

STRAP CONNECTION 
TO TERMI NALS FOR 
EXTERNAL CONNECTIONS 

CL I P  L LUG 

TEST PLUG 

Fig. J .  A mmeter Test Plug in Testing Positions 

2 

c uits are c onnected to these binding posts . The plug 

is inserted in the b ottom test jaws with the binding 

posts up and in the top test switch jaws with the 

binding posts down. 

The external test c ircuits may. be made to the 

relay units 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 re lay is completely isolated from the 

external circuits . Suggested means for isolating this 

circuit are outlined above , under " Electrical Circuits " .  

TESTING OUT O F  CASE 

With the chassis removed from the case ,  relay 

units may be tested by u sing the ten circuit test 

plug or by #2 test clip leads as described abov e .  Any 

critical factory calibration is made with the chassis 

in the case and removing the chassis from the case 

may change the calibration values of these relay s .  

An internal schematic is available for each in­

dividual relay s howing the sche matic internal wiring. 

The outlines of the various cases are shown in Fig. 5 
to Fig. 1 1 .  

CHASSIS OPERATED 
SHORT RCUITING 
�WI TCH 

SW I TCH B L A D E  
MOLDED I NSULAT I ON 
BLOCK 

SW I TCH B L A D E  JAW 
MOL D E D  I NSUL A T I ON 
BLOCK 

SHORT C I RCU I T I NG 
SPRING 

F ig. 2. Short Circuiting Switch 

KN I FE BLADE 
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R ELAYS IN TYPE FT CASES _________________________ I . L. 4 1 -076 

F ig. 3. A ux iliary Short C ircuiting Switch (Enlarged V iew} 

F ig. 4. Multi-Circuit Test P lug in Testing Position 
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w If! <( 1.) 

. 1 90-3� SC.R.E.W 

5PAC.ER FCR 
THI"' P,.._HEL<;. 

.1% -32 SCREW 
(FOR. "TI-\ICl<. 

PJ>\1-JE.\.. USE 
. 1'3 0-32. �TUD) 

-- 4-1 0\A. <D4 • 

TERM I NA-L A.ND 
M O UNT I NG- DEIA.ILS 

NOTE � ALL DI M EN S I O N S  
I N  I NC H E -:.  

9 16 

1 'DIA.. 4- HOLE.<;:, FOR 
+, 190-32. M"TG.. �R..EWS 

PANEL CUTOUT t DRILLING 
F"OR SEMI-FLV�'-' M"TG: • 

)4----------'51 ---� 

33 64-
1 1�2. 

PAN EL DRILLING OR CUTOIJT 
PRC J"ECT I ON MT�. (FRONT \JIEW)  

"TERM'NM. 
NUN8ER. 

57-D-7900 

Fig. 5. Outline and Drilling Plan lor the Type FTJ J Case 
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• 1�0-32. SCREW 

.i -19&-REW 16 (F"O� �\CK �EI... USE 
16-IB <::.TUD) 

0·32SCQ.£.W (lf'OR T"'\C.K 
P�EL U�E 
. 1!30 -32 STUD) 

TERMIN,._L AN D  
MOUHT I H tOr  Dt:TA.I L'S> 

l Dl po.., .4- \-IOLE."5. FOR 
+ . 190·31. MTC:r. SCREW$ 

PANEL CUTOUT i DRILL \ W G­
!="OR SEMI-r LU�\4 'MTG' • 

I I 
' 32. ''3'2. 

TERMI NAL 
NU Me>f:R 

PA�E\.. CR\L\....1 NG OR C UTOUT FOR 
?ROJ'E.CI \Ol'\ MTG . 

(rRO�T V IEW) 

57-D-7901 

Fig. 6. Outline and Dr illing Plan for the Type FT21 Case 
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6 

. 190-32 SC�EW 

SPACC R  FOR 
THIN PANELS 

!2 - \8 SCR'E.W liO (F"OR THICK 
PANE L USE 
� - 18 STVD) ICO 

1�.32 SCeEW -(FOR T H I C I(  
'PA NH U!i>E. ��� . \90-.32 STUD) 

T E RMI NAL AND 
MoVNTI N� D E.TAILS 

NOT E ; ALL DIMENS I ONS 
IN I NC HES 

TERMINAL NUMBE2 

_L D I A .  4 H OI..E$ l"O� 
4 .190-32'MTq. SCeEWS 

_Q_ DIA. 20 HOlE'S 4 OR CUT OVT 

PA N E L.  D R ILLING OR CUTOUT FOR 
P ROJECTION MT� .  

(F�ONT VI EW) 

183Al58 

F ig. 7. Outline and Drilling P lan for the Type FT22 Case 
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1 90-3?. S� 

SP.A-CER FOR 
\HIW PA.WELCS. 

_s-IQ C:.CREW ltD (FOR \1-\ICK 
�EL l.lSE 
� - 18 �TUD) \ q;  

.190-3� SCREW (FOR T H I CK 
1"'.-..N"EL US.£ 
. 1 90-3Z 'STUD) 

- �.0\A.. 
T�RM II-JA.L A"l t> 

MCUNT I NCJ DE:iAILS. 

.!... DlA. 4 1-\0LES. FOR 
4 . 1 90-3Z MTG. 'OCRE'WS. 

PANEL CUTOUT t DRILLIWGr 
FOR. SEMI-f'LUC:.H MTQ-. 

TERMI NAL 
NUMSER. 

PANEL CRI LLING- OR C.UTO\J\ FOR 
PROJ'&:CT\ ON MT�. 

( FRO\-tT \/lEW) 

57-D- 7902 

Fig. B. Outline and Drilling Plan fOI' the Type FT31  Case 
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8 

��3 · I  " I I  �:� �  ! 1 ! ! 
PANEL LOCAT IOI-J\J 
S E M I - F L U S H  MTG,.� PR OJEC-I O N  M TG .  

S PACER FOR 
THIN PA N E LS 
5 j6-18 SCR EW 

( FoR T H I CK PA N E.L USC. i%- 1 8  STUD) 

T E R M I N AL A N D  
M O U  N T I N �  D ETA I LS 

N OT!:: AL.L DIM£ � C:.\ON !:o 
lti I N C I-\Et. 

I + D I A. 4 H O L E. S  !=OR 
. 1 9 0 -32 MTC:,.SC R EWS 

PAN E L  C UT O UT � DR J L L IN<i 
FoR S EM I - F- L U S H  Ml�. 

PA.NE\.. DQ.II..L.\NC. OR 
C.UTOUT t'"aD PROJitCT\OM MTC.. (FR.�T VIEW) 

;fOIA-"ZOHO\.ES 
ORC.U\ OUT 

57-D- 7903 

Fig. 9. Out line ancl Drilling Plan for the Type FT32 Case 
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• 1 90·32 SC RE.W 

2 -18 SCR EW 
I� (FOR TH I C K  

PA N E L  U S E  
.2: -I S  STU D) ,, 

.1 0-3:2. SC RE. W ( FOR TII I CI( 
PA N EL IJ S E.  

.1 9 0-3Z STU D) 

TER M I N AL A N D  
M O U NTI N �  D ETA I LS 

1-.l OT E. - ALL D I M E N S I O N S 
I N  I N C H  E. S  

9 
1 6  

J.. DI A .  4- H O L E S  FOR 
4-. 1 90-32. MTG. SC.R.EW5 

PANeL CUTO UT It- DRILLING 
FOR. S E MI - F L U S H  MTG • 

T E "'JV'\ I N. AL N U M BER 
PA N E L  DRILLIN<:, O R  C U T O U T  F O R  

f" R O .JE.CTI O N MTG · 
F R O N T  V I E W  

57-D- 7904 

F ig. 1 0. Outline and Drilling Plan for the Type F T4 1  Case 
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� 1,) 

�..t 

,l jU,i i i 
�EL LOCI'..TION �0'' 
SEMI- FLU":.\-\ MTG.� 
PRO .lEC.TION MTG-• 

. 1 90-32 5CQ. EW 

PANEL 

SPACER FOR /THIN PANELS 

5 - I S SCREW '" (FOR. THICK 
S PANEL USE �-IB STUD) 

. 100-3'2. SC R.EW l.ln...L--(FOR THICK PANEL 
u s� . 190-32.5T\JD) 

TERMI NA-L A.NO 
MOU NII NGr DEI,._ILS 

NOT£ : Jlo.LL DI M E N S I O N S  
I N  I NC H E S. 

TERM I NAL 

* DIA. . 4 I-IOI..E6 FOR 
.1 90·32. M�. �CR.EW& 

-IN OJ 
+ 

po.lro !::: 
ri: _,.,.. -)Gl en 

PANEL CUTOUT t DRILLING 
FOR �EM\ -FLU 51-1 MTGr. 

PAN EL DRI LL I NG- OR CUTOUT FOR PROJECTI ON MTG. (FRON\ VIEW) 

57-D-7905 

F ig. 1 1. Outline ancl Drilling Plan for the Type F T42 Case 
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Westinghouse J . L. 4 1 -076D 

INSTALLATION • OPERATION • MAIN TENANCE 

INSTRUCTIO N S  
RELAYS I N  TYPE 

FT1 1 ,  FT2 1 ,  FT2 2 ,  FT3 1 ,  FT3 2 ,  FT4 1 ,  FT4 2  CASES 

The type FT (Flexitest) cases are dust-proof 

enclosures combining relay units 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-steel welded housing 

containing the hinge half of the knife-blade test 

switches and the terminals for external connections . 
The cover is a molded phenol ic frame with a cl ear 

glass windo w, a thumb nut, a reset l ever, and a hook 

shaped support. The support fits over the top flange 

of the case. The thumb nut, which fastens to a stud 
'On the bottom flange of the case, holds the cover se­

curely in pl ace on the case. The chassis is a steel 

frame that supports the rel ay elements and the con­

tact jaw hal f  of the test switches. This slides in and 

out of the case. The electrical connections between 

the base and chassis are compl eted through the cl osed 

knife-bl ades. 

There are four different �:?ize cases available . 

These are designated the FTl l ,  FT2 1 or 22,  FT3 1 or 
3 2 ,  and the FT41 or 42.  The first digit of the desig­

nation represents the physical s ize and the second 

the number of terminal blocks . One terminal block 

can accommodate up to ten terminals . The case may 

be either semi-flush or projection mounted .  

REMOVING CHASSIS 

To remove the c hassis , first remove the cover 

by unscrewing the captive thumb nut at the bottom 
and lifting the cover support off the top flange of the 

case . This exposes the relay units and all the test 

switches for inspection and testing. The next step 

is to open the test switche s. A lways open the red 
handle switches first b efore any of th e black handle 
s witches or the cam action latches. This opens the 

trip circuit to prevent accidental tripout . Then open 

all the remaining switche s .  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 op ened, 
release the cam action latches and pull outward. The 

SUPERSEDES I . L. 4 1 - 076C 
* Denotes change from superseded i ssue. 

chas sis can be set on a test bench for easy inspec­

tion, maintenance and test. 

After removing the chass is 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 auxiliary 

shorting switch remains closed with chassis out to 
prevent open circuiting the current transformers when 

the current test switches are closed. The operation 

of the auxiliary shorting switch is visible from the 

front of the relay, when the chassis is in place.  

When the chassis is to be put back in the case, 

the above procedure is to be followed in the reversed 

order. The red handle switch should not be clos ed 
until after the chass is has been latched in place and 
all of the black handle switches clos ed. 

ELECTRICAL CIRCUITS 

Each terminal in the base connects through a 

test switch to the relay units in the c hassis as shown 

on the internal schematic diagrams .  The relay termi­

nals are identified by numbers marked on the outside 

of the case. The test switch positions are identified 
by numbers marked on the molded blocks . 

The potential and control circuits through the 
relay are disc onnected from the external circuit by 
opening the associated test switche s .  Opening the 

current test switch short-circuits the current trans­

former sec ondary and disconnects one side of the 

relay coil but leaves the other side of the coil con­
nected to the external circuit through the current test 

jack jaws . This circuit can be is olated by inserting 

the current test plug (without external connections ),  

or by inserting the ten circuit test plug. Both switches 

of the current test switch pair must be open when us­

ing the current test plug in this manner to short-circuit 

the current transformer sec ondary. 

TESTING 

The relays can be tested in servic e ,  in the case 
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R ELAYS IN TY P E FT CASES ____________________________________________________ __ 

but with the external circuits isolated or out of the 

case as follows : 

TESTING IN SERVICE 

The ammeter test plug can be inserted in the cur­

rent test jaws after opening the knife-blade switch to 

check the current through the relay, as shown in Fig. 

1 .  This plug consists of two conducting strips se pa­

rated by an insulating strip. The ammeter is con­

nected to these strips by terminal screws and the 

leads are carrie d out through holes in the back of the 

insulated rnndle . 

Voltages between the potential circuits can be 

measured c onveniently 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 Fig. 4 can be inserted in the 

contact jaws . This connects the relay units to a set 
of binding posts and completely isolates the relay 

circuits from the external connections by means of an 

insulating barrier on the plug. The external test cir-

SW I TCH BLADE JAW 

T TEST JAW 

Fig. l .  A mmeter Test Plug in Testing Positions 

2 

cuits 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. 

The external test circuits may be made to the 

relay units by # 2 test clip leads instead of the test 

plug. When connecting an e xternal test circuit to 

the current elements using clip leads, care should 

be talten to see that the current test jack jaws are 

open so that the re lay is completely isolated from the 

external circuits.  Suggested means for isolating this 

circuit are outlined abov e ,  under "Electrical Circuits " .  

TESTING OUT OF CASE 

With the chassis removed fro m the case,  relay 

units may be tested by using the ten circuit test 

plug or by #2 test clip leads as described abov e .  Any 

critic al factory calibration is made with the chassis 

in the case and removing the chassis from the case 

may change the calibration values of these relays, 

An internal schematic is available for each in­

dividual relay s howing the schematic internal wiring. 

The outlines of the various cases are shown in Fig. 5 
to Fig.  1 1 .  

SHORT CIRCUITING 
S P R ING 

CHASSIS OP ERATED 
SHORT CIRC U I TING 
5W I TCH 

"STRAP CONNECTION 
TO TERM I NA L S  FOR 
EXTERNAL CONNf.CTIONS 

SWITCH B L A D E  
MOLDED I NSU L ATION 
BLOCK 

F ig. 2. Short Circuiting Switch 
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F ig. 3. A ux iliary Short Circuiting Switch (Enlarged V iew) 

F ig. 4. Mult i-Circuit Test P lug in Testing Pos ition 
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