INSTALLATION

Westinghouse 1I.L.41-076E
OPERATION e 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 case. This combination
provides a compact flexible assembly easy to main-
tain, inspect, test and adjust. There are three main
units of the type F'T 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 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 awailable.
These are designated the FT11, FT21 or‘22, FT31 or
32, and the FT41 or 42. The first digit of theydesig-
nation represents the physical size and the,second
the number of terminal blocks. One terminal block
can accommodate up to ten terminal§. The®ase may
be either semi-flush or projectién mounted.

REMOVING CHASSIS

To remove the chassis) firstyremove the cover
by unscrewing the captivesthtumby 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 switdhes firstybefore any of the black handle
switches dr thefcam action latches. This opens the
trip circuit to‘prevent accidental tripout. Then open
all the remainingiswitches. 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 epened,

release the cam action latchés am@ypull outward. The

chassis can be set on a test beneh for easy inspec-
tion, maintenance and testy

After removing thePchassis a duplicate chassis
may be inserted in the,casSe or the blade portion of
the switches can B, closed and the cover put in place
without the chassis. “Fhe chassis-operated auxiliary
shorting switeh remains closed with chassis out to
prevent open cireuiting the current transformers when
the current testyswitches are closed. The operation
of thepauxiliary 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
orders, 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. 1f further
information 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 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 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 #2 clip leads on
the projecting clip lead lug on the contact jaw.

TESTING IN CASE

‘Vith 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
CLIP LEAD tUG
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RELAY ELEMENT
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h SWITGH
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Fig. 1. Ammeter Test Plug in Testing Positions

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 withijthe
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 testycircuit to
the current elements using clip“leads, care should
be taken to see that the current, testyjack jaws are
open so that the relay is completelylisolated from the
external circuits. Suggested means for isolating this
circuit are outlined above, unden“Electrical Circuits”.

TESTING OUT OF CASE

With the chassis ‘removed from the case, relay
units may be testedWby “using the ten circuit test
plug or by #2itest’clip leads as described above. Any
critical factory ‘@alibration is made with the chassis
in the case_andyremoving the chassis from the case
may change, thetcalibration values of these relays.

Apvinternal schematic is available for each in-
dividual relay showing the schematic internal wiring.
Theleutlines of the various cases are shown in Fig. 5
to Hig., 71.
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Fig. 3. Auxiliaty Short Circuiting Switch (Enlarged View)
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RELAYS IN TYPE FT CASES
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& Fig. 7. Outline and Drilling Plan for the Type FT22 Case
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) Fig. 8. Outline and Drilling Plan for the Type FT31 Case
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INSTALLATION

Westinghouse I.L. 41-076E
OPERATION e MAINTENANCE

INSTRUCTIONS

RELAYS IN TYPE
FT11, FT21, FT22, FT131, 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 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 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 clesed
knife-blades.

There are four different size cases available.
These are designated the FT11, FT21 or 223 T3Myor
32, and the FFT41 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{ Thegcase may
be either semi-flush or projection"mounted.

REMOVING CHASSIS

To remove the chassis, ¢first rémove the cover
by unscrewing the captivefthumb¥nut at the bottom
and lifting the cover suppeort offithe top flange of the
This exposes themrela¥units and all the test
switches for inspectionand)testing. The next step
is to open the gestiswitehes. Always open the red
handle switcHes first Before any of the black handle
switches orlthe £am aetion 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 switches4hey should be moved all the way back
againstythe stops. With all the switches fully opened,

case.

release the cam action latghes and pull outward. The
chassis can be set on a testybeneh’for easy inspec-
tion, maintenance and test.

After removing the chassis a duplicate chassis
may be inserted in the“gase or the blade portion of
the switches can be“elosed and the cover put in place
without the chag§isy, The chassis-operated auxiliary
shorting switch\remains closed with chassis out to
prevent openseircuiting the current transformers when
the current test ‘Switches are closed. The operation
of the auxiliaryfshorting switch is visible from the
front of therelay, 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
ordery® 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

wil\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. 1f further
information 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 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 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 #2 clip leads on
the projecting clip lead lug on the contact jaw.

TESTING IN CASE

‘Vith 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
CLIP LEAD LUG

CONNECTION TO

AMMETER TEST PLUG RELAY ELEMENT

<

SWATCH
BLADE| H INGE

CURRENT TEST JAW

Fig. 1. Ammeter Test Plug in Testing Positions

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 exterpal test circuit to
the current elements using clip, leads,/care should
be taken to see that the current tést 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 GASE

With the chassisijremoved from the case, relay
units may be tested, by using the ten circuit test
plug or by@2 testclip leads as described above. Any
critical factoeryycalibration is made with the chassis
in theflease and removing the chassis from the case
may, change the calibration values of these relays.

An “imnternal schematic is available for each in-
dividual relay showing the schematic internal wiring.
The, outlines of the various cases are shown in Fig. 5
togFig? 11.
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Fig. 2. Short Circuiting Switch
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Fig. 3. AuxiliaryyShort Circuiting Switch (Enlarged View)
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SEMI-FLUSH MTG.
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Q Fig. 5. Outline and Drilling Plan for the Type FT11 Case
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€@ Fig. 6. Outline and Drilling Plan for the Type FT21 Case
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) Fig. 8. Outline and Drilling Plan for the Type FT31 Case
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© Fig. 9. Outline and Drilling Plan for the Type FT32 Case
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© Fig. 10. Outline and Drilling Plan for the Type FT41 Case
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(%] Fig. 11. Outline and Drilling Plan for the Type FT42 Case
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INSTALLATION

W

Westinghouse 1.L.41-076E
OPERATION e MAINTENANCE

INSTRUCTIO NS

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 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 place on the case. The chassis is a steel
frame that suppoorts the relay elements and the cons
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 FT11, FT21 or 22, FT31 or
32, and the FT41 or 42. The first digit of the“desig-
nation represents the physical sizefand ‘thé 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 captivepthumb nut at the bottom
and lifting the cover suppert off the top flange of the
case. This exposes‘the relay units and all the test
switches forfinspection and testing. The next step
is to openfthe gest switches. Always open the red
handle switches fifst before any of the black handle
switches or the‘éam action latches. This opens the
trip circuit to prevent accidental tripout. Then open
all the remaining switches. The order of opening the
remalning switches is not important. In opening the
teStyswitches they should be moved all the way back
against the stops.With all the switches fully opened,

release the cam action latches @nd pull outward. The

chassis can be set onfa test bench for easy inspec-
tion, maintenance and test.

After removing thejchassis a duplicate chassis
may be inserted infthe 'case or the blade portion of
the switches ¢an be, closed and the cover put in place
without the chassis. The chassis-operated auxiliary
shorting Switeh 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 ofithe 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
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

SUPERSEDES I.L. 41-076D

e .

EFFECTIVE NOVEMBER 1977



RELAYS IN TYPE 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 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 #2 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 test plug Fig. 4 can be inserted in the
contact jaws. This connects the relay units to a set
of winding 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
CLIP LEAD LUG

CONNECTION TO

AMMETER TEST PLUG ‘/,REL‘V ELEMENT

SWITCH

SLAJE HANGE CURRENT TEST Jaw

Fig. 1. Ammeter Test Plug in Testing Positions

KNIFE BLADE\\\
-

cuits are connected to these binding posts. >The plug »*\(
is inserted in the bottom test jaws with the_binding ' N
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 extermal test circuit to
the current elements using glip leads, care should
be taken to see that the current test” jack jaws are
open so that the relay is completelyisolated from the
external circuits. Suggested means for isolating this
circuit are outlined abovéjunder®Electrical Circuits”.

TESTING OUT OF CASE

With the chaSsis removed from the case, relay
units may begt@sted®hby using the ten circuit test
plug or by »#2test clip leads as described above. Any
critical factery ‘ecalibration is made with the chassis
in the casejandyremoving the chassis from the case
may changeythe 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 Rig. 11.

SWITCH BLADE Jaw
MOLCED tNSULATION

-

g gt
| ITING
= arten

\\STRAP CONNECTION
TO TERMINALS FOR
EATERNAL CONNECTIONS

CLIP LEAD LUG
SHORT CIRCUY

SPRINGC CUtTING SWITCH BLADE

MOLOED INSULATION

BLOCK

Fig. 2. Short Circuiting Switch
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Fig. 4. Multi-Circuit Test Plug in Testing Position
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FT CASES
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@ Fig. 5. Outline and Drilling Plan for the Type FT11 Case
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Q Fig. 6. Outline and Drilling Plan for the Type FT21 Case
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© Fig. 7. Outline and Drilling Plan for the Type FT22 Case
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() Fig. 8. Outline and Drilling Plan for the Type FT31 Case
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INSTALLATION

Westinghouse  I.L. 41:076D
OPERATION e 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 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 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 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 injand
out of the case. The electrical connections between
the base and chassis are completedthrough thelclosed
knife-blades.

There are four different size cases;available.
These are designated the FT11, FT21'%er/22,FT31 or
32, and the FF'T41 or 42. The first digit of'the desig-
nation represents the physicad size and the second
the number of terminal blocksg “@®ne terminal block
can accommodate up to ten tetminals? The case may
be either semi-flush or projeetion‘mounted.

REMOVING CHASSIS

To remove the chassis;#first remove the cover
by unscrewing the (captive thumb nut at the bottom
and lifting the “@everySupport off the top flange of the
case. Thisfexposes,the relay units and all the test
switches for imspection 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
rémaining 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. 41-076C

*Denotes change from superseded issve.

chassis can be set/on/a‘test bench for easy inspec-
tion, maintenanceyand(test.

After removing the chassis a duplicate chassis
may be inserted inwthe case or the blade portion of
the switches canibe closed and the cover put in place
without_the ehassis. The chassis-operated auxiliary
shorting switch remains closed with chassis out to
prevent open circuiting the current transformers when
theycurrent 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

EFFECTIVE FEBRUARY 1965



RELAYS IN TYPE 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 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 #2 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 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
CLIP LEAD LUG

CONKECTION TO

;RELAY ELEMENT

AMMETER TEST PLUG

h SWITCH

BLADE HINGE CURRENT TEST JAW

Fig. 1. Ammeter Test Plug in Testing Positions

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 withythe
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 testycircuit to
the current elements using clip“leads, care should
be taken to see that the currentytestyjack jaws are
open so that the relay is completely‘isolated from the
external circuits. Suggested,means for isolating this
circuitare outlined above, undern¢Electrical Circuits”.

TESTING OUT OF CASE

With the chassis removed from the case, relay
units may be tested Wby using the ten circuit test
plug or by #2 test clip deads as described above. Any
critical factory calibration is made with the chassis
in the c@se,andyremoving the chassis from the case
may change,the“calibration values of these relays.

Aprinternal 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 Big. 11.

SWITCH BLADE JAW
MOLDED INSULATION
BLOCK

7

CHASSIS OPERATED
SHORT CIRCUITING
SWITCH

/

KNIFE BLADE\\}

“N\\STRAP CONNECTION
T0 TERMINALS FOR
\ EXTERNAL CONNECTIONS

SWITCH BLADE
MOLDED INSULATION
BLOCK

CLIP LEAD LUG sugm CIRCUITING
N

SPRING

Fig. 2. Short Circuiting Switch

O
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Fig. 3. Auxiliary Shert Circditing Switch (Enlarged View)

Fig. 4. Multi-Circuit Test Plug in Testing Position
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INSTALLATION

Westinghouse I.L.41-076E
OPERATION e MAINTENANCE

INSTRUCTIO NS

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 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 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 theslosed
knife-blades.

There are four different size casesqavailable.
These are designated the FT11, FT21 or 22, BT31%er
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. Ongfterminal block
can accommodate up to ten terminals, The case may
be either semi-flush or projection,mountéd.

REMOVING CHASSIS

To remove the chassisy firstgremove the cover
by unscrewing the captive thumb nut at the bottom
and lifting the cover suppont off the top flange of the
This exposesfthefrelay units and all the test
switches for inspection and testing. The next step
is to open thé test Switches. Always open the red
handle switchesffirst before any of the black handle
switches or the camfaction 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
againstythe stops. With all the switches fully opened,

case.

release the cam action latehes¥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 clesed and the cover put in place
without the chassis\, The chassis-operated auxiliary
shorting switchiremains closed with chassis out to
prevent opén gircuiting the current transformers when
the ctirrent test/switches are closed. The operation
of thejauxiliary 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

AlPpossible 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 iristructions. If further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

SUPERSEDES |I.L. 41-076D

© Denotes change from superseded issue.
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RELAYS IN TYPE 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 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 #2 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 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
CLIP LEAD LUG

CONNECTION TO
REUAYELEMENT

AMMETER TEST PLUG

-
SWITCH

BLADE HINGE CURRENT TEST JAW

Fig. 1. Ammeter Test Plug in Testing Positions

KNIFE ELADE\

cuits are connected to these binding posts. Thegplug
is inserted in the bottom test jaws with the binding
posts up and in the top test switch jaws withathe
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 externalgfest circuit to
the current elements using clip ‘leadsgfcare should
be taken to see that the currénthptestyjack jaws are
open so that the relay is completely isolated from the
external circuits. Suggestéd,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 using the ten circuit test
plug or by #2test ‘clip leads as described above. Any
critical factory calibration is made with the chassis
in the ‘casemand removing the chassis from the case
may ‘changeythe 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
toFig. 11. Sy

SWITCH BLADE JAW
MOLDED INSULATION

/BLOCK

-~

CHASSIS OPERATED
SHORT CIRCUITING
SWITCH

>

“\\STRAP CONNECTION
T0_TERMINALS FOR
EXTERNAL CONNECTIONS

CLIP LEAD LUG®  hoRT CIRCUITING
SPRING

SWITCH BLADE
MOLOED INSULATION
BLOCK

Fig. 2. Short Circuiting Switch

o,
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i

Fig. 4. Multi-Circuit Test Plug in Testing Position
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Q Fig. 6. Outline and Drilling Plan for the Type FT21 Case
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I.L. 41-076E

PROJECTION MTG.
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— »»»n__f__‘._r (70.64) [.
8.250 1 ( |
L 15,125 15.750
{209.,55) (384.18) % (400.05)
0 I Y ¢
3
| 563 —+f t t
Q‘ 16,500 (14.30) 7,563 7.875
(419.1) (I92.lf) {200.03)
y,
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@ Fig. 8. Outline and Drilling Plan for the Type FT31 Case
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© Fig. 9. Outline and Drilling Plan for the Type FT32 Case



RELAYS IN TYPE FT CASES

I.L. 41-076E
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< Fig. 10. Outline and Drilling Plan for the Type FT41 Case
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© Fig. 11. Outline and Drilling Plan for the Type FT42 Case
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INSTALLATION

Westinghouse  I.L. 41-076D
OPERATION e 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 case. This combination
provides a compact flexible assembly easy to main-
tain, inspect, test and adjust. There are three main
units of the type F'T 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
on 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#intand
out of the case. The electrical connections{between
the base and chassis are completed throughythe“elosed
knife-blades.

There are four different size cases awailable.
These are designated the FT11, FT21 op 22, FT31 or
32, and the FT41 or 42. The first digit of‘the desig-
nation represents the physicalgsize \and the second
the number of terminal blocks. .‘One términal block
can accommodate up to ten terminals.®The case may
be either semi-flush or projeetion ‘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 exposesiythe relay units and all the test
switches for inspection and testing. The next step
is to open theftestdswitches. 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
testiswitches 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. 41-076C

*Denotes change from superseded issue.

chassis can be set off a'test bench for easy inspec-
tion, maintenance and test.

After removing theéychassis a duplicate chassis
may be inserted imythe 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
preéventiopen/circuiting the current transformers when
the“current*test switches are closed. The operation
of the, auxiliary shorting switch is visible from the
front“ef 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

EFFECTIVE FEBRUARY 1965



RELAYS IN TYPE 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 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 #2 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 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 JANW
CLIP LEAD tUG

AMMETER TEST PLUG

WITCH
BLADE HINGE CURRENT TEST JAW

Fig. 1. Ammeter Test Plug in Testing Positions

CONNECTION TO
RELCAYELEMENT

KNIFE BLADE

cuits are connected to these binding posts. Thesplug
is inserted in the bottom test jaws with the binding
posts up and in the top test switch jaws withythe
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 externalgtest circuit to
the current elements using clipWleadsy’ care should
be taken to see that the curpént,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 rfemoved from the case, relay
units may ,be tested wby using the ten circuit test
plug or by #2itest'elip leads as described above. Any
critical factory ‘€éalibration is made with the chassis
in the“easemand removing the chassis from the case
may %ehange, the calibration values of these relays.

An internal schematic is available for each in-
dividual relay showing the schematic internal wiring.
Theloutlines of the various cases are shown in Fig.5
to Fig. 11.

SWITCH BLADE JAw
MOLCED INSULATION
B8LOCK

; “\\STRAP CONNECTION
TO TERMINALS FOR
\\\ EXTERNAL CONNECTIONS
SHORICIRCUITING Sy veh BLADE
MOLOED INSULATION
BLOCK

CLIP LEAD LUG

Fig. 2. Short Circuiting Switch
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Fig. 3. Auxiliary Short Clirediting Switch (Enlarged View)

Fig. 4. Multi-Circuit Test Plug in Testing Position
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% Fig. 5. Outline and Drilling Plan for the Type FT11 Case
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l.L. 41-076D
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Fig. 6. Outline and Drilling Plan for the Type FT 2] Case
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Fig. 7. Outline and Drilling Plan for the Type FT22 Case
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% Fig. 8. Outline and Drilling Plan for the Type FT31 Case
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Fig. 9. Outline and Drilling Plan for the Type FT32 Case
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RELAYS IN TYPE FT CASES
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INSTALLATION

Westinghouse  1.L. 41-076D.
OPERATION e MAINTENANCE

INSTRUCTI O NS

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 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 place on the case. The chassis is a steel
frame that supports the relay elements and the cofi-
tact jaw half of the test switches. This slidesgimyand
out of the case. The electrical connections’ between
the base and chassis are completed through they,closed
knife-blades.

There are four different size casesmavailable.
These are designated the FF'T11, FT21 or 22, BT31 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. 4Onenterminal block
can accommodate up to ten terminalsy, The case may
be either semi-flush or projectionymounted.

REMOVING CHASSIS

To remove the chassis, first remove the cover
by unscrewing the ¢aptive thumb nut at the bottom
and lifting the eover sipport off the top flange of the
case. This egxposes therelay units and all the test
switches for inspection and testing. The next step
is to open‘theftestdswitches. Always open the red
handle switcheSyfirst 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,
telease the cam action latches and pull outward. The

SUPERSEDES I.L. 41-076C

*Denotes change from superseded issue.

chassis can be set gn altest’bench for easy inspec-
tion, maintenance and test.

After remoying the chassis a duplicate chassis
may be inserted“in the case or the blade portion of
the switche§ camybe closed and the cover put in place
without the“ehassis. The chassis-operated auxiliary
shorting switch’ remains closed with chassis out to
prevent open circuiting the current transformers when
the,currentstest switches are closed. The operation
of the auxiliary shorting switch is visible from the
frontaof 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 circuif 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
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RELAYS IN TYPE 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 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 #2 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 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
CLIP LEAD LUG

AMMETER TEST PLUG

.
SWITCH
BLADE HINGE CURRENT TEST JAW

Fig. 1. Ammeter Test Plug in Testing Positions

CONNECTION), TO
RELAY ELEMENT

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 externalftest circuit to
the current elements using clipypleads, care should
be taken to see that the current test jack jaws are
open so that the relay is complételyisolated 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, bydusing the ten circuit test
plug or by #2,test clip leads as described above. Any
critical factorydcalibration is made with the chassis
in the case and removing the chassis from the case
may change the calibration values of these relays.

Anfinternal schematic is available for each in-
dividual relay showing the schematic internal wiring.
Theyoutlines of the various cases are shown in Fig. 5
to Figatl.

CHASSIS OPERATED
SHORT CIRCUITING
SWITCH

KNIFE BLADE\\}‘

"N\ STRAP CONNECTION
T0 TERMINALS FOR
EXTERNAL CONNECTIONS

CLIP LEAD LUG SHORT CIRCUITING AWITCH BLADE
SPRI MOLDED INSULATION

BLOCK

Fig. 2. Short Circuiting Switch
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Fig. 3. AuxiliaryfShort Cireuiting Switch (Enlarged View)
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Fig. 4. Multi-Circuit Test Plug in Testing Position
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INSTALLATION

Westinghouse 1.L. 41-076A
OPERATION e MAINTENANCE

INSTRUCTIOMNS

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 F'T 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 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 slidesgin,and
out of the case. The electrical connectionsfbetween
the base and chassis are completed through the,closed
knife-blades.

There are four different size casesmavailable.
These are designated the FT11, FT21 or 22, ET31 or
32, and the FF'T41 or 42. The first digit of .the desig-
nation represents the physical size and{ithe second
the number of terminal blocks. @Oneyterminal block
can accommodate up to ten terminalsy, The case may
be either semi-flush or projectiomymounted.

REMOVING CHASSIS

To remove the chassis, first remove the cover
by unscrewing the céptive thumb nut at the bottom
and lifting the cover support off the top flange of the
case. This exposes thé'relay units and all the test
switches for inspection and testing. The next step
is to open‘theftestSwitches. Always open the red
handle switchesyfirst 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-

SUPERSEDES I.L. 41-076

*Denotes change from superseded issue.

ward. The chassisgean,beset on a test bench for
easy inspection, mainténance and test.

After removing ‘the chassis a duplicate chassis
may be insertedyin the case or the blade portion of
the switches can be closed and the cover put in place
without thetehassis. The chassis-operated auxiliary
shorting®switchy remains closed with chassis out to
prevent open eircuiting the current transformers when
the ‘currentstest 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

EFFECTIVE NOVEMBER 1960



RELAYS IN TYPE 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 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 #2 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 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
CLIP LEAD LUG

AMMETER TEST PLUG

L

h SWITCH

BLADE HNGE CURRENT TEST JAW

% Fig. 1. Ammeter Test Plug in Testing Positions

CONNECTION, TO
RELAY ELEMENT

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 clipyleads, 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, byPusing the ten circuit test
plug or by #2 test c¢lip/leads as described above. Any
critical factoryycalibration 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 Fignill.
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CHASSIS OPERATED
SHORT CIRCUITING
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KNIFE BLADE
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SHORT CIRCUITING

SPRING SWITCH BLADE
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¥ Fig. 2. Short Circuiting Switch
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Fig. 3. AuxiliaryfShort Circuiting Switch (Enlarged View)

% Fig. 4. Multi-Circuit Test Plug in Testing Position
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INSTALLATION

INSTRUCTIONS

L.L. 40076
OPERATION ¢ MAINTENANCE

RELAYS IN TYPE
FT11, FT21, FT22, FT31, FT32, FT41, F142 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, inspeét, 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 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 case. The chassis is a steel frame that sup+
ports the relay elements and the contact jaw halfyof
the test switches. This slides in and out of thé caske.
The electrical connections between the ,base,sand
chassis are completed through the closed knife=blades.

There are four different size casesf ayvailable.
These are designated the FT11, FT21 or'22,FT31 or
32, and the FFT41 or 42. The first digit of the desig-
nation represents the physical size and the second
the number of terminal blocks. ¢Oneypterminal 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 s/€overthinge off the top flange of the
case. This exposés the’relay units and all the test
switches for ‘inspection and testing. The next step
is to open the testéswitches. Always open the red
handle switches first before any of the black handle
switches or the cam action latches. This opens the
trip citcuit 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-

NEW INFORMATION

ward. The chassis can bewset on a test bench for
easy inspection, maintenance and test.

After removing the ‘chassis a duplicate chassis
may be insert@édyin the case or the blade portion of
the switches'can be’closed and the cover put in place
without thegchassis. The chassis-operated auxiliary
shorting switchr remains closed with chassis out to
prevent opencircuiting 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 reldys can be tested in service, in the case
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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 #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-

CLIP LEAD LUG

CONNECTION TO

RELAY ELEMENT SWITCH BLADE JAW

AMMETER TEST _PLUG

CURRENT TEST JAW
STRAP CONNECTION SWITCH

TO_TERMINALS FOR BLADE HINGE
EXTERNAL CONNECTIONS

Fig. 1. Ammeter Test Plug in Testing Positions

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, Jcare should
be taken to see that the current“test®™ack 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 chassisyremoved from the case, relay
units may be tested by using the ten circuit test
plug or by #2 test €lip leads as described above. Any
critical facterycalibration 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
toFigwll.

SWITCH BLADE JAW
MOLDED INSULATION
BLOCK

CHASSIS OPERATED
SHORT CIRCUITING
SWITCH

KNIFE BLADE

SWITCH BLADE

MOLDED INSULATION
SHORT CIRCUITING
BLOCK SPRING

CLIP LEAD LUG

Fig. 2. Short Circuiting Switch

S
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Fig. 3. Auxiliary Short Circuiting Switch (Enlarged View)

Fig. 4. Multi-Circuit Test Plug in Testing Position
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INSTALLATION

Westinghouse  I1.L. 41-076D
OPERATION ¢ MAINTENANCE

INSTRUCTIOMNS

RELAYS IN TYPE
FT11, FT21, FT22, FT31, FT132, 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 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 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 clgsed
knife-blades.

There are four different size cases_available.
These are designated the FT11, FT21 of 22,JET31 or
32, and the FT41 or 42. The first digit‘offthe desig-
nation represents the physical sizef'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®thiimb nut at the bottom
and lifting the cover/suppott off the top flange of the

case. This exposes ‘the relay units and all the test
switches forfinspection and testing. The next step
is to opendthe 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
testuswitches 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. 41-076C

*Denotes change from superseded issve.

chassis can be set ongaytestybench for easy inspec-
tion, maintenance and test:

After removing“the “éhassis a duplicate chassis
may be insertedyin the”case or the blade portion of
the switchesg€an be¥¢losed and the cover put in place
without thegehassis. The chassis-operated auxiliary
shorting .switeh, remains closed with chassis out to
prevent opénieircuiting 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,
thejabove 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

EFFECTIVE FEBRUARY 1965



RELAYS IN TYPE 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 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 #2 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 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

AMMETER TEST PLUG CLIP LEAD LUG

SWITCH
BLADE HINGE,

CURRENT TEST JAW

Fig. 1. Ammeter Test Plug in Testing Positions

CONNECT ION“TO
RELAY ELEMENT

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 externalstest circuit to
the current elements using clip leads, care should
be taken to see that the current“test 4iack jaws are
open so that the relay is complétely iselated from the
external circuits. Suggested means, for isolating this
circuitare outlined above, under “Electrical Circuits”.

TESTING OUT OF CASE

With the chassis . removed from the case, relay
units may be tested by, using 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 changewmthe, 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.

SWITCH BLADE JAW
MOLDED INSULATION
BLOCK

-~

CHASSIS OPERATED
SHORT CIRCUITING
SWITCH

KNIFE BLADE\\y

“\\STRAP CONNECTION
T0 TERMINALS FOR
EXTERNAL CONNECTIONS

CLIP LEAD LUG
SWITCH BLADE
MOLDED INSULATION
BLOCK

SHORT CIRCUITING
SPRING

Fig. 2. Short Circuiting Switch
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Fig. 4. Multi-Circuit Test Plug in Testing Position

l.L. 41-0726D
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Fig. 9. Outline and Drilling Plan for the Type FT32 Case
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Fig. 10. Outline and Drilling Plan for the Type FT41 Case
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9.






4

@TINGHOUSE ELECTRIC CORPORATION
Y

IIIIIIIIIIIIIIIIIII NEWARK, N. J.
Printed in U.S.A




ol g s [BYed TR WO
] R o > > ’
RN RN
N -\;g‘- 5 <7< ,:AE "{ ?\B.
- - ", Q_
N~ 3 A3 TN
M = < \ v X T
03 N IRV
atid N alN R
zC
o= RELAY-TYPE KC-U INSTANTANEOUS

" AY-INSTRUMENT DIVISION-NEWARK,N.J.,U.S.A.

STINGHOUSE ELECTRIC CORPORATION. -t

OVERCURRENT-WITH NCN TAPPED ICS UNIT
IN FT-41 CASE

INTERNAL SCHEMATIC

INSTANTANEOUS —___
OVER CURRENT
(UPPER CYL.UNIT)

TWO IN SERIES
O0R 250 V.D.Co——

INDICATING ———
CONTACTOR
SWITCH

——  OVER CURRENT

Feilowe. S2E C934  rer.

FRONT VIEW

INSTANTANEOUS
(NIDDLE CYL.UNIT)

INSTANTANEOUS
OVER CURRENT
(LOWER CYL.UNIT

CHASSIS OPERATED
SHORTING SWITCH

RED HANDLE
TEST SWITCH

CURRENT TEST JACK

TERMINAL

FT-41
1

DWG. 77D 7. ° “?"’,? SN s
no. Oy, 4l

OGILVIE PHLE S, INC. NO. a4








