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I. L. 41-57 4 .1 A 

INSTALLATION • OPERATION. • MAINTENANCE 

INSTRUCTIONS 
TYPE TK TIMING RELAY 

CAUTION Before putting relays into service, 

remove all blocking which may have been in­

serted for the purpose of securing the parts 

during shipment, make sure that all moving 

parts operate freely, inspect the contacts to 

see that they are clean and close properly, 

and operate the relay to check the settings 

and electrical connections. 

APPLICATION 

The Type TK Relay is an a-c timing relay for 

applications requiring a definite time delay 

between the closing of an a-c circuit and the 

closing or opening of other d-e or a-c cir­

cuits. Accurate time-settings from two sec­

onds to fifty minutes can be obtained, and, 

for any setting, the reset time is less than 

one second. 

The relay is used where time delay is re­

quired in motor, generator, or rectifier con­

trol circuits. It is also widely used in in­

dustrial applications. 

One type of the relay is available for use 

with a d-e to a-c inverter where a reliable 

a-c control voltage is not available. The in­

verter is described in I.L. 41-856. 

CONSTRUCnON AND OPERAnON 

The type TK relay consists of a synchronous 

motor, a gear train to provide three different 

ratios, a clutch interposed in the gear train 

to permit quick resetting when the relay is 

de-energized, a contactor which carries the 

main contacts and operates the clutch, and a 

tripping mechanism adjustable for time-delay. 

SUPERSEDES I. l. 41-574 .1 
*Denotes change from superseded issue. 

Synchronous Motor 

The motor for driving the gear train is 

located on the back plate of the gear train 

assembly in the lower right-hand corner. It 

runs at a synchronous speed of 600, 500 or 250 
R.P.M. for 60, 50 or 25 cycle relays re­

spectively. Its bearing has an oil reservoir 

with sufficient capacity for several years of 

normal operation. On relays rated at 230 or 

higher, the contactor coil has a tap brought 

out at the pr�cr place to act as an auto­

transformer to supply 115 volts for the motor. 

Gear Train and Clutch 

The gear train is assembled as a separate 

unit and consists of two brass bearing plates 

fastened together at the corners by brass 

posts. The gear shafts run at low speeds and 

require no lubrication. The three different 

speeds are obtained by changing the location 

of a sliding gear assembly. This assembly 

consists of two gears on a hub that is free to 

slide on the clutch shaft and can be locked in 

any desired position with a set screw. The 

hub is moved to the position where the larger 
gear is opposite the arrow on the index plate 

corresponding to the desired time scale. 

The clutch is two aluminum disc with ser­

rated faces, arranged so that they are posi­

tively engaged and disengaged by a spring arm 

on the contactor armature when the latter is 

in its closed and open positions respectively. 

The rear disc is fastened to a shaft on the 

gear train. The front disc is a running fit 

on the end of the same shaft. The latter disc 

has fastened to it the pinion which drives the 

tripping mechanism. When the relay is ener­

gized, the clutch discs engage and power is 

transmitted from the motor, through the gear 
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TYPE TK RELAY----------------------

train, to the tripping mechanism. When the 

relay is de-energized, the clutch discs are 

separated by the opening of the contactor arm­

ature. 

Contactor 

The contactor is a clapper type element 

with a E shaped magnetic frame with a sole­

noid coil on the center leg. The moving arma­

ture is hinged at the bottom of the magnetic 

frame, and held open by a spring below the 

hinge. A spring arm is fastened to the top 

center of the armature, and its outer end 

presses against the front half of the clutch 

when the contactor coil is energized. The 

position of this arm is controlled by an ad­

justing screw on a bracket fastened to the 

front of the armature. 

Two contact fingers are pivoted at the lower 

end of the armature and each is free to move 

independently of the armature against a spiral 

spring. Silver contacts are fastened near the 

top ends of the fingers. The stationary con­

tact arms have silver contact surfaces on the 

outer ends, and are fastened to terminal posts 

in the base. The make stationary contacts are 

mounted on leaf springs with rigid back-up 

arms to limit the deflection. This construc­

tion in which both moving and stationary con­

tact arms deflect slightly, when contact is 

made, minimizes the possibility of the con­

tacts opening momentarily under severe shock. 

The break stationary contact arms are leaf 

springs with rigid supporting arms to prevent 

overtravel. 

The motion of the armature causes the clutch 

discs to engage but will not close the con­

tacts until the trip mechanism latches are re­

leased. When these latches are released and 

if the armature is still closed the contact 

arms move to the operated position by the 

action of the springs connecting the contact 

arms to the armature. 

Some styles of the Type TK Relay are pro­

vided with a sealing contact to seal-in the 

contactor coil until the circuit is opened by 

an external contact or switch ( such as a push 

button ) . The sealing contact is operated by 

2 

an adjuatable Micarta button extending from 

the same armature bracket which carries the 

adjusting screw for the clutch operating arm. 

This button closes a make contact mounted on 

top of the magnetic yoke of the contactor. 

Trip Mechanism 

The trip mechanism is carried on a shaft 

thru the top of the gear train assembly. A 

large gear, a circular scale and two adjust­

able trip discs are attached to this shaft. 

The large gear meshes with the pinion on the 

front clutch disc. The trip discs each have a 

small bronze index pin projecting approxi­

mately 1/32" from its edge. A hexagon headed 

trip screw in each disc operates one of the 

two latch arms which in turn releases the 

moving contact arms to operate the contacts. 

The latch �rms are mounted between bracket 

arms extending from the gear train front 

plate. The arrangement is such that the inner 

trip disc operates only the left hand latch, 

while the outer trip disc operates both latch 

arms. The moving contact arms can operate 

only if the armature is closed. The trip me­

chanism shaft resets by the action of a spring 

fastened to the shaft and the gear train as­

sembly plate. The mechanism is adjusted so 

that the index pins are opposite the zero on 

the scale plate when the trip screws in the 

discs have reached a point where they just 

raise the Micarta latch arm sufficiently to 

release the contact arms, the trip discs being 

rotated manually for this check while holding 

the shaft against its stop. 

In 

time 

CHARACTERISTICS 

the 50 and 60 cycle relays the maximum 

settings available for the three gear 

posi'tions are 30 seconds, 5 minutes, and 50 
minutes. The smallest sub-division is 1 sec­

ond on the 30 second scale, 0.1 minute on the 

5 minute scale, and 1 minute on the 50 minute 

scale. 

In the 25 cycle relays the maximum time 

s·etting available for the three gear positions 

are 1, 10, and 1 00 minutes. The smallest suo­

division is 2 seconds on the 1 minute scale, 

0.2 minute on the 1 0  minute scale, 2 minutes 

on the 1 00 minute scale. 
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TYPE TK RELAY 

IIOTE: 
i QPERATES FIRST Ill SEQUENCE 
2 OPERATES NEXT Ill SEQUBICE 

INTERNAL SCHEMATIC 

FRONT VIEW 

COtiTACTOR UNIT 

TIM£R UIIT 

FOR 230 V. AIID UP, -�-<--r-- �:;:���0 cJfr 011 

TEST SWITCH 

TERMINAL 

57-D-7909 

Fig. 1. Internal Schematic of the Type TK R elay for AC 
operation with Sealing Contact In the Type F T21 

Case. For Relays Without Sealing Contact the 

Circuit Associated with Terminal 7 is Omitted. 

MOTE: 
I OPEilATES FIRST Ul SE.QUEICE 2 OPEIATES SECOIID Ill SEOUDCE. 

INTEIUIAL SCHEMATIC 

FRONT VIEW 

183A208 

Fig. 3 Internal Schematic of the Type TK Relay for DC Op· 
eration with Inverter, with Sealing Contact, for use 
with momentary start contact, in the Type FT2 1  
Case. 

I. L .41-57.4.1A 

INTERNAL SCHEMATIC 

r ­
' 
' 

2 1 

L_ -

::_';.-;_' ---t----r COfHACTOR UIIIT 

-4�f---+--TI14ER UNIT 

- -- - -l 
�r--TfST SWITCH 

- - -- _ _j 
1 3 5 7 9 (� ® . Co) . (� . ��'--TERMIUL 

MOTE: 
l OPERATES FIRST Ill SEQUENCE 
2 OPERATES SECOND Ill SEQUENCE 

FRONT VIEW 

57-D- 7911 

Fig. 2. Internal Schematic of the Type TK R elay, for DC 

Operation with Inverter, Without Sealing Contact, 
in the Type FT21 Case. 

IIOTE: 
1 OPERATES FIIST Ill SEQUENCE Z OPEIAT£5 IEXT II SEQUDICE 

IITEIIIIAL SCIIEIIATIC 

FRONT VIEW 

fOI 2301 ...... r'-+--+-t- =��TO J� 01 
SEAL Ill CIITIICT 

•.vt COIITACT 
CLOSED WEI CAlli 
AIE IEI£1' 
TUT •tTCI 

TUM liM. 

57-D-7910 

Fig. 4. Internal Schematic of the Type TK Relay lor AC 
Operation; with Sealing Contact, with Shaft Con· 
tact to Prevent Energ/zation Before R elay Has 

Reset, in the Type F T21 Case. 
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TYPE TK RELAY _____________________ _ 

The reset time for maximum travel is less 

than one second. Since the clutch is disen­
gages to reset, the reset time is independent 

of the position of the sliding gear assembly. 

The motor may require one or two seconds to 

reach synchronous speed after the relay is en­

ergized and its average speed during this ac­

celerating period will be something less than 

synchronous speed. The time scales on the 

dial make no provision for the effect the ac­

celerating period has upon the total operating 

time, as this is not noticeable on the inter­

mediate or slow speed settings. When the 

gears are in the high speed position, it will 

be more accurate to use a scale setting ap­

proximately one second less than the desired 

time setting. The motor will operate at 1 0% 
above or 15% under rated voltage. 

The two sets of main contacts can be ad­

justed to operate either simultaneously or se­

�uentially. The left hand set is single pole 

double throw (make & break) and the right hand 

set is single pole single throw (make). The 

right hand contact arm also operates the inde­

pendent break motor circuit contact. The make 

contacts will carry 12 amperes continuously 

and 20 amperes for l minute. The break con­

tact has somewhat less pressure and will 

carry about 2/3 this rating. The contacts 

will open 2 amperes at 125 volts d-e; or a 

non-inductive current or 20 amperes at 115 

volts a-c or 15 amperes at 230 volts a-c. 

A make sealing contact is supplied on some 

relays. When supplied it is connected as 

shown in figures l, 3 and 4 and will keep the 

relay energized until the circuit is opened by 

a switch or contact external to the relay. 

Inspect 

occured 

blocking 

INSTALLATION 

relay for any damage 

in shipment. When 

from the contactor 

that might have 

removing the 

armature, make 

sure that the armature has not shifted off its 

bearings. The armature blocking strips may be 

left in the relay, with the short slotted ends 

turned upward, for 

future shipment of 

4 

use in case of possible 

the relay. Rotate the 

tripping disc mechanism counter-clockwise and 

allow to reset to make sure that it returns to 

zero positively. Remove 

the top of the gear case. 

done by pulling aside one 

the cover strip at 

This can be readily 

end of the strip 

which covers the sides and bottom. This strip 

is held against the top corner posts by a 

spring. When the bent-over end is clear of 

the top strip, the strip can be lifted off, 

exposing the sliding gear assembly and the 

gear position index plate. With the large 

gear on clutch shaft set opposite the 30-

second mark on index plate, rotate this gear 

slowly in order to check for apparent friction 

in gear train. 

The relays should be mounted on switchboard 

panels or their equivalent in a location free 

from dirt, moisture, excessive vibration, and 

heat. Mount the relay vertically by means of 

the four mounting holes on the flange for 

semi-flush mounting or by means of the rear 

mounting stud or studs for projection mountin& 

Either a mounting stud or the mounting screws 

may be utilized for grounding the relay . The 

electrical connections may be made directly to 

the terminals by means of screws for steel 

panel mounting or to the terminal studs fur­

nished with the relay for thick panel mounting. 

The terminal studs may be easily removed or 

inserted by locking two nuts on the stud and 

then turning the proper nut with a wrench. 

For detailed FT case information refer to 

I .  L .  41-076. 

SETTINGS 

The type TK Relay is set for the desired 

operating time by two adjustments: 

l. Remove the cover strip at the top of the 

gear trai'n assembly and shift the gears to the 

desired time scale. 

In order 

due to the 

to minimize the mechanical shock 

quick reset, the time scale used 
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TYPE TK RELAY _________________________________________________ 1·_L_4_1-_9_4_·1_A 

AC OPERATION 

WITH SEALING CONTACT 

.. 
Cllf•Off 
CIITACT 
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COl TACT 

At 

'":!.?' 
CUT-OFF 
COM TACT 

EXTERIIAL 
START 
.. ITCit� 

POS. OR 
au. 

~ TO 
COIITIOL.UD 

tiRCIIITS 

2t 

i • 

1 J� 7 f; 
DC OPERATION 

WITHOUT SEALING CONTACT 

POl. OR 
•Eo 

2 l 

IIEB. OR 
POS. 

TO 
COMTROLUO 

CIRCUITS 

DC OPUUIOII 

WI lit SEALING COli TACT 

MOMEIITAIY Q--1 EXTEJIIAL START 
COlT ACT 

DEV I C£ IUMBEI eMIT 

2 - TIMIIIO I£LolY TYfl£ Tl 
t- MOTOi 

d.· tOMTAtTOR 

-J-- SULIU COIITACT 

lC - COitTACT OPERATES FIRST 
IM SEOUEIICE 

2C - COITACT OPfiATES S&:COIIO 
Ill SEOUEICE 

TO 

COli TROLLED 

CIRCUITS 

288B828 

Fig. 5. External Schematics of the Type TK R e lay. 

shoul d be the l ongest of the three which will 
permit the relay to be set for the shortest 
desired operating time. ( See the third 
following paragraph) .  

2. Then l oosen the thumb nut locking the 
two trip discs to the trip mechanism shaft, 
and rotate them until each index pin is op-
posi te the desired scal e marking.  
tighten the thumb nut . 

Securely 

The disc nearest the scal e plate will trip 

the left finger only; the disc that is nearest 

the front will trip both contact fingers . To 

set the contact fingers for sequential opera­

tion the left finger must trip first, as the 

motor is in series with the back contacts on 

the right-hand side. When this finger is 

tripped, it opens the motor circuit. 

In making these settings the trip disc 

should not be rotated so that the trip pins 

are holding the Micarta aPms part way up. 
Under this condition it is possible for the 

moving contacts to bounce under these arms and 

close the front contacts instantaneously when 

the relay is energized .  The minimum settings 

obtainable without partial ly raising the latch 
arm are approximately l -l/2 division on the 30 
second scale, .and corresponding points on the 
other scales. 

In some applications it may be desired to 
have the left-hand contact operate instantan­
eously, as soon as the relay is energized, and 

have time delay on the right-hand contact 

only. This can be done by setting the disc 

nearest the scale plate so that the left-pand 

latch arm is raised above the end of the con­

tact finger when the trip discs are reset. If 
any time-delay is desired, however, the mini­

mum setting obtainable without the possibility 

of erratic operation is the point at which the 
trip disc begins to raise the latch arm. 
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TYPE TK RELAY----------------------------------------------

ADJUSTMENTS AN D MAINTENANCE 

The proper adjustments to insure correct 

operation of this rel ay have been made at the 

factory and shoul d  not be disturbed after re­

c eipt by the customer. If the adjustments 

have been changed, the relay taken apart for 

repairs, or if it is desired to check the ad­

j ustments at regular maintenanc e periods, in­
structions bel ow shoul d be fol lowed . 

S ynchronous Motor 

The motor bearing contains a suppl y of  
lubric ant sufficient for 3 to 5 years of  ser­

vice under average conditions . Since in gen­

eral application of the relays, some may be 

required to operate at an ambient temperature 

of -30° or -40° F, and others may be required 

to operate at an ambient temperature of over 

100° F, a special oil is used which retains 

sufficient fluidity at low temperatures and 

does not oxidize or deteriorate otherwise at 

high temperatures . For relubrication of the 

motor after a period of service, this oil is 

suppl ied in 1 ounce bottles as 3#1723639. Be­

cause of the close tolerances hel d in manu­

facture, no attempt shoul d  be made to repair 

the motor in case of  damage . It should be re­

turned to the factory for repair or a complete 

new motor ordered as a replacement. 

Gear Train & Clutch 

The gear train shafts run at low speeds and 
require no lubrication .  The mesh of the gear 

teeth on the sliding gear assembl y of tne 
c lutch shaft shoul d  be inspected and the hub 
shifted slightly if necessary to secure a full 
mesh . Then tighten the set screw securely .  

When the armature is held closed, the clutch 

teeth should have a full mesh and there should 

be 1/32" to 3/64" follow on the cl utch spring . 

Any necessary adjustment should be made by 

means of the lower screw in the bracket of the 

front of the armature, and the lock nut 

should be securely tightened . One-quarter 

turn of the adjusting sc rew, after the cl utch 

is closed and with the operating spring j ust 

touching the clutc h pinion without deflection, 

will give about 1/32" fol low on the spring. 

6 

* When the armature is released, the cl utch 

teeth should have sufficient separation to 

prevent any interference with resetting of the 

trip discs .  Too much follow on the cl utch 

spring will prevent the clutch from being held 

open positively when the relay is de-ener­

gized . A smal l drop of the same oil that is 

recommended for relubrication of the motor 

should be applied to the clutch pinion bearing 

at intervals of six months to one year . It 

can be applied by dipping a small wire into 

the oil and touching this to the clutch shaft 

between the two clutch discs. 

amount of oil is sufficient . 

A very small 

A drop of oil 

may be appl ied to the teeth of the clutch 
pinion at the same time . 

The shaft assembl y on which the tripping 

discs are mounted is assembl ed so that its re­

set spring has approximatel y 1-1/4 turns ini­

tial tension with the shaft fully  reset, and 
the shaft shouid be reassembled in this manner 

after any dismantling. 

Trip Mechanism 

The die-case bracket which suppo�ts the 
latch arm assembly is secured to the rront 

gear plate by means of screws passing through 
slotted holes . To adjust the position of this 

bracket, loosen both the mounting screws and 
the screw which holds the atop bracket for the 
right hand (front view ) latch arm. Move the 
sliding gear assembly out of mesh, so that the 
trip discs will not rotate, and energize the 

relay . The latch arms shoul d  be down so that 

the contact fingers are hel d  out .  Shift the 

die-case bracket so that with the latch arms 

touc ,hing the aluminum trip discs ( not the trip 

screws) , the projection of the end of the 

latch arm above the top of ita adjacent con­

tact finger will be . 075 inch for the l eft­

hand finger and . 070 inch for the right-hand 

finger. The dimensions given apply to relays 

in which the trip discs are 1-1/8 inch in 

diameter . Earlier relays used discs with a 

diameter of 1-3/16 inch and on these the dim-

t 
{ 
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TYPE TK RELAY ----------------------------------------------���.L�4�1-�9�4�.1�A 

ens ions 
finger 

finger. 

filed to 

shoul d  be .010 inch for the l eft-hand 
and . 120 inch for the right-hand 

A small strip of metal with the ends 

these dimensions will be convenient 

to use as a gauge. It can be rested on the 

ends of the contact fingers and the bracket 

shifted until the upper front corners of the 
fingers are even with the ends of the gauge. 

Tbe mounting screws for the bracket should 

then be tightened securely. The screw for the 
right-hand latch arm stop bracket should be 

tightened and the bracket should be bent up or 

down until the latch arms just clear the small 

bronze index pins projecting from the trip 

disc. 

Raise the right-hand latch with the fingers 
and move the armature in by · hand until the 

tips of the contact fingers are opposite the 

lowest portions of the l atch arms. When the 

left-hand latch arm is just touching its con­

tact finger, there should be a gap of about 

.010" to .015 inch between the right-hand arm 

and its contact finger. (This relation be­

tween the latches and the contact fingers pre­

vents any possibility of the l eft-hand finger 

tripping first when the trip discs are set for 

simultaneous tripping) . 

Loosen the thumb nut locking the two trip 

discs and energize the relay with the gears 

stil l out of mesh. Hold the final gear firmly 

against its back stop, and rotate each trip 

disc by hand until it depresses its latch arm 
far enough to just trip the contact finger. 
The bronze pin projecting from each trip disc 
serves as its zero index, and should be op­
posite the zero on the dial when the contact 
finger trips. The trip screws are prevented 
from turning by a locking wire spring which 

passes through a slot in the inner end of the 
trip screw and is accessible from the rear of 
the trip disc. It should be moved out of the 

slot, and the trip screw shoul d be screwed in 

or out until the index pin is opposite the 

zero o n  the dial when the contact finger is 

rele�sed. Then the locking spring should be 

placed in the slot of its trip screw to pre­

vent any accidental change in adjustment. The 

trip discs should rel ease the contact fingers 

when the trip screws are one scale division or 

more from the center or lowest position. 

Repeated teats have shown that the rel ay 

will make more than one million operations be­

fore the striking and rubbing action of the 

contact fingers on the ends of the latch arms 
wears them sufficiently  to require repl ace­

ment. 

Contactor 

All contacts should be cl eaned periodically. 

A contact burnisher S#l82A836HOl is recommended 

for this purpose. The use of abrasive material 

for cleaning contacts is not recommended be­

cause of the danger of embedding small parti­

cles in the face of the soft silver and thus 

impairing the contact. 

The stationary contacts sho�l d  be adjusted 

by bending so that both moving contacts make 

simultaneously when they move in with the 
armature, with about l/16 inch follow. With 
the relay de-energized, adjust the position of 

the left-hand back contact spring, by means of 

the adjusting screw so that there will be a 
gap of l/64 inch or slightly more, between the 

ends of the latch arms 

fingers. Tighten the l ock 

and the contact 

nut securely. The 

gaps between the contact fingers and the ends 
of the latch arms should be approximately 

equal. If the gaps are unequal, the contact 

fingers probably have been bent. When the re­
lay is de-energized and the front clutch mem­
ber is at the limit of its outward travel 

there should be a slight clearance between the 
clutch spring and the washer at the front of 
the clutch pinion. There should al�o be 
clearance between the clutch spring and the 
dial plate. 

The motor circuit contact should have l/16 

inch to 3/32 inch follow when the right-hand 

contact finger is against the latch arm. When 

the motor circuit is open, there should be no 
gap between the rear contact spring (in which 
the flat contact is assembled) and its stop 

plate. 
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TYPE TK RELAY _______________________ _ 

On relays provided with a sealing contact, 

adjust the upper screw in the bracket at the 
front of the armature so that there will be 
1/32 inch to 3/64 inch follow in the seal-in 

contact after it has closed. Tighten the lock 

nut securely. When 

the seal-in contact 
3/64 inch gap . 

the relay is de-energized 

should have 1/32 inch to 

RENEWAL PARTS 

Repair work can be done most satisfactorily 

at the factory. However, interchangeable 

parts can be furnished to the customers who 

are equipped for doing repair work . When 
ordering parts, always give the complete name­
plate data. 

ENERGY REQUIREMENTS 

8 

The burden of the Type TK Relay at 115 volts, 60 cycles is as follows: 

Circuit 

Motor 

Contactor 

Continuous 
Volt Rating 

115 

115 

Watts 

1 . 8  
11. 5 

Reactive V.A. 

1. 73 
14. 5 

Volt-Amps. 

2. 5 

18. 5 

P. F. 

44° Lag 
51° Lag 

The burdens at the other 60 cycle voltage ratings will be approximately the same as above. 
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TYPE TK RELAY _________________________________________________ L_L_4_1·9 __ 4 __ .1A 

• t'.:l0-3Z SCREW 

5PACER FOR. 
THIN PA��� 

�-ISSC.REW 
IG (F"O� ""TI·\\C\1<. 

PANEL USE 
� -18 STUD"' 16 ., 

90-�"Z SC'R_�W 
('F"01=l. T�\C.'r<. 
'PANE.� U'S.E 

.1�0 ·32 STUD) 

TERM\NAL AND 
MOUNTING- DE:"TAIL'5 

NOTE.� AL.� OIMENSIONS 
IW INCHES 

PANE\.. CUTOUT .. CR.ILLING­
�OR SEMI-F\..U&\-4 MT<:t • 

I 
'3z. 

PA)-.;lEL PR\LL\ NG- OR CUTOUT 
PROJE.CT\0"' MTG-. 

(rRO�T V\EW) 

Fig. 6. Outline & Drilling Plan for the Type TK Relay In the Type FT2l Case. 

57-D-7901 
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I.L. 41 -574.18 
INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TK TIMING RELAY 

CAUTION Before putting relays into service, 

remove all blocking which may have been in­

serted for the purpose of securing the parts 
during shipment, make sure that all moving 
parts operate freely, inspect the contacts to 

see that they are cl ean and close properly, 

and operate the relay to check the settings 
and el ectrical connections . 

APPLICATION 

The Type TK Relay is an a-c timing relay for 
applications requiring a definite time delay 

between the closing of an a-c circuit and the 

closing or opening of other d-e or a-c cir­

cuits. Accurate time-settings from two sec­
onds to fifty minutes can be obtained, and, 

for any setting, the reset time is l ess than 

one second. 

The relay is used where time delay is re­

quired in motor, generator, or rectifier con ­

trol circuits. It is also widely used in in­
dustrial applications. 

One type of the relay is available for use 
with a d-e to a-c inverter where a reliable 

a-c control voltage is not available .  The in­

verter is described in I.L. 41-856. 

CONSTRUCTION AND OPERATION 

The type TK relay consists of a synchronous 

motor, a gear train to provide three different 

ratios, a clutch interposed in the gear train 

to permit quick resetting when the relay is 

de-energized, a contactor which carries the 

main contacts and operates the clutch, and a 

tripping mechanism adjustable for time-delay. 

SUPERSEDES I.L. 41-574.1 A 
Revised to include sYz• Metal Case. 

Synchronous Motor 

The motor for driving the gear train is 
l ocated on the back plate of the gear train 

assembl y in the l ower right-hand corner . It 

runs at a synchronous speed of 600, 500 or 250 

R . P . M. for 60, 50 or 25 cycle relays re­
spectively .  Its bearing has an oil reservoir 

with sufficient capacity for several years of 

normal operation. On relays rated at 230 or 

higher, the contactor coil has a tap brought 

out at the proper place to act as an auto­
transformer to supply 115 volts for the motor. 

Gear Train and Clutch 

The gear train is assembled as a separate 
unit and consists of two brass bearing plates 
fastened together at the corners by brass 

posts. The gear shafts run at l ow speeds and 

require no l ubrication . The three different 

speeds are obtained by changing the l ocation 

of a sliding gear assembly. This assembly 
consists of two gears on a hub that is free to 

slide on the clutch shaft and can be l ocked 1n 

any desired position with a set screw. The 

hub is moved to the position where the larger 
gear is opposite the arrow on the index plate 
corresponding to the desired time scal e. 

The clutch is two aluminum disc with ser­
rated faces, arranged so that they are posi­

tively engaged and disengaged by a spring arm 
on the contactor armature when the latter is 

in its closed and open positions respectively. 

The rear disc is fastened to a shaft on the 

gear train. The front disc is a running fit 

on the end of the same shaft . The latter disc 

has fastened to it the pinion which drives the 

tripping mechanism. When the relay is ener­

gized, the clutch discs engage and power is 

transmitted from the motor, through the �ear 

EFFECTIVE SEPTEMBER 1959 
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TYPE TK RELAY---------�------------

train, to the tripping mechanism. When the 

relay is de-energized, the clutch discs are 

separated by the opening of the contactor arm­

ature. 

Contactor 

The contactor is a clapper 
with a E shaped magnetic frame 

type element 
with a sol e-

noid coil on the center l eg. The moving arma­

ture is hinged at the bottom of the magnetic 

frame, and held open by a s pring bel ow the 

hinge. A s pring arm is fastened to the top 
center of the armature, and its outer end 

presses against the front half of the clutch 

when the contactor coil is energized. The 

position of this arm is control led by an ad­

justing screw on a bracket fastened to the 
front of the armature. 

Two contact fingers are pivoted at the l ower 

end of the armature and each is free to move 
independentl y of the armature against a spiral 

s pring. Silver contacts are fastened near the 

top ends of the fingers . The stationary con­

tact arms have silver contact surfaces on the 

outer ends, and are fastened to terminal posts 
in the base. The make stationary contacts are 

mounted on l eaf s prings with rigid back-up 

arms to limit the defl ection. This construc­

tion in which both moving and stationary con­

tact arms deflect slightl y, when contact is 
made, minimizes the possibility of the con­
tacts opening momentaril y under severe shock. 

The break stationary contact arms are l eaf 
s prings with rigid supporting arms to prevent 

an adju�table Micarta button extending from 
the same armature bracket which carries the 
adjusting screw for the clutch operating arm. 

This button closes a make contact mounted on 

top of the magnetic yoke of the contactor. 

Trip Mechanism 

The trip mechanism is carried on a shaft 
thru the top of the gear train assembl y. A 
large gear, a circular scal e and two adjust­

able trip discs are attached to this shaft. 

The large gear meshes with the pinion on the 

front cl utch disc. The trip discs each have a 

s mal l bronze index pin projecting approxi­
mately 1/32" from its edge. A hexagon headed 

trip screw in each disc operates one of the 

two latch arms which in turn releases the 
moving contact arms to operate the 

The latch 8rms are mounted between 
contacts. 

bracket 

arms extending from the gear train front 

plate. The arrangement is s uch that the inner 

trip disc operates only the left hand latch, 
while the outer trip disc operates both latch 

arms. The moving contact arms can operate 

only if the armature is closed. The trip me­

chanism shaft resets by the action of a s pring 

fastened to the shaft and the gear train as­

sembly plate. The mechanism is adjusted so 

that the index pins are opposite the zero on 
the scal e plate when the trip screws in the 
discs have reached a point where they just 
raise the Micarta l atch arm s ufficientl y to 
release the contact arms, the trip discs being 
rotated manuall y  for this check while hol ding 

the shaft against its stop. 

overtravel . CHARACTERISTICS 

The motion of the armature causes the clutch 

discs to engage but will not close the con­

tacts until the trip mechanism l atches are re­

l eased. When these latches are rel eased and 

if the armature is still closed the contact 
arms move to the operated position by the 

action of the s prings connecting the contact 

arms to the armature. 

Some styles of the Type TK Relay are pro­

vided with a sealing contact to seal -in the 

contactor coil until the circuit is opened by 

an external contact or s witch ( such as a push 
b utton ) . The sealing contact is operated by 

2 

In the 50 and 60 cycle relays the maximum 
time settings available for the three gear 

posi'tions are 30 seconds , 5 minutes , and 50 

minutes. The smallest s ub-division is 1 sec­

ond on the 30 second scale, 0 . 1  minute on the 

5 minute scale, and 1 minute on the 50 minute 

scale. 

In the 25 cycle relays the maximum time 

s ·etting available for the three gear positions 

are l ,  10, and 100 minutes. The s mall es t  sub­

division is 2 seconds on the 1 minute scale, 

0.2 minute on the 10 minute scale, 2 minutes 

on the 100 minute scale. 
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TYPE TK BELAY 

IIOTE: 
I Of'ERATES FIRST Ill SEQUENCE 2 OPERATES IEXT Ul SEQUENCE 

IITIHAL SCIIEMAT IC 

CotiTACTCIII UIIIT 

TIM£11: UIIIT 

FOil 230 V, AMD UP, 
COIIIECTTOTIII'OII 
COIITACTOI COIL 

TEST SWITCH 

TERM I MAL 

5'7-D- '7909 

Fig. J. Internal Schematic of the Type TK R elay for AC 
operation with Sealing Contact in the Type F T2 l  

Case. For Relays Without Sealing Contact the 
Circuit Associated with Terminal 7 is Omitted. 

IIOTE: 
I OPEIATEifiiiSTIIISEQUEIICE 
2 OI'El4TES SECOID Ill SEQI.IEIICE 

INT£fi:NAL SCHEMATIC 

)-�-++-tOMTACTOR UNIT 

FRONT VIEW 

183A208 

Fig. 3 Internal Schematic of the Type TK Relay for DC Op· 
eration with Inverter, with Sealing Contact, for use 

with momentary start contact, in the Type F T2 1  
Case. 

I.L. 41-574.1 B 

UITEIHIAL SCHEMATIC 

r-r-
' 1 

i-. - -- -
' 
L_ - -- --

I 3 

r-r-
1 2 

- --

- - -
e 7 0 C0 _®_ 

IIOTE: 
l OPERATES FIRST Ill SEQUEIICE 
2 OPERATES SECOIIO Ill SEQUENCE 

FRONT VIEW 

�--------f---C OIITACTOR UIIIT 

r-
TIMER UNIT 

- -- -
c..J ' t--TEST SWITCH 

- - -- _..J 
• (B) ·�� '-T ERMIIIAL 

5'7-D-'7911 

Fig. 2. Internal Schematic of the Type TK Relay, for DC 

Operation with Inverter, Without Sealing Contact, 
in the Type F T2 l  Case. 

NOTE: 
1 OP£11ATU FIIST Ill SEQUENCE 
2 OPERATES IIEXT Ill SEQUEJICE 

IITERIAL SCIIEMAT IC 

FROIIT Ylt:W 

fOI laD'· ....... 
t-++-lf- �!cCT'R)I�J!r • 

S£AL Ill COITA£1 

aUT COITACT 
CUSE:DWIEICAMI 
AlE IEHT 

TEll .ITCI 

TEINIIA&. 

5'7-D-'7910 

Fig. 4. Internal Schematic of the Type TK Relay for AC 

Operation; with Sealing Contact, with Shaft Con· 
tact to Prevent Energ/zation Before R e lay Has 

Reset, in the Type F T2 l  Case. 
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TYPE TK RELAY ________________________________________________ _ 

The reset time for maximum travel is less 
than one second . Since the cl utch is. disen­
gages to reset, the reset time is independent 
of the position of the sl iding gear assembly .  

The motor may require one or two seconds to 

reach synchronous speed after the relay is en­

ergized and its average speed during this ac­

celerating period will be something less than 

synchronous speed . The time scales on the 

dial make no provision for the effect the ac­
celerating period has upon the total operating 
time, as this is not noticeable on the inter­

mediate or slow speed settings . When the 

gears are in the high speed position, it will 

be more accurate to use a scale setting ap­

proximatel y one second less than the desired 

time setting. The motor will operate at 10% 
above or 15% under rated voltage . 

The two sets of main contacts can be ad­

justed to operate either simul taneousl y or se­

�uentially. The l eft hand set is single pole 

double throw { make & break ) and the right hand 

set is single pole single throw { make ) . The 

right hand contact arm also operates the inde­

pendent break motor circuit contact. The make 

contacts will carry 12 amperes continuously 

CONTACTOR 
COl L 

SEALING 
CONTACT 

REAR V I E W  

f·OPERATES F I RST I N  SEQUENCE 
2-0PERATES N E X T  I N  S EQUENCE 

FOR 230 V 
AND UP 
CONNECT TO 
TAP ON 
CONTA CTOR 
COIL 

MOTOR 

56-D-807 

Fig. 6 - Internal Wiring Diagram ol the Type TK Relay 
With Sealing Contacts (lor a-c Operation) In the 
5!2" Metal Case. 

4 

CON TACT R 
COIL 

MOTOR 
CONTACT 

M 

@1----fv�=---

REAR VIEW 

I-OPERAT ES FIRST IN SEQUENCE 
Z·OPERATES NEXT IN SEQUENCE 

OTOR 

78-D-245 

Fig. 5 - Internal Wiring Diagram ol the Type TK Relay 
Without Sealing Contacts (lor d-e Operation With 
an Inverter) In the 5!2" Metal Case. 

CONTACTOR 
COIL� 
MOTOR 
CONTACT 

R E A R  V IEW 
!·OPERATES FIRST IN SEQUENCE 
2-0PERATES N E X T  IN SEQUENCE 

FOR 230 V AND UP 
CONNECT TO 
TAP ON 
CONTACT O R  
COIL 

MO TOR 

56-D-806 

Fig. 7 - Internal Wiring Diagram ol the Type TK Relay 
Without Sealing Contacts (lor a•c Operation) In 
the 5!2• Metal Case. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE TK RELAY------------------------------------------------�I.L=·�4�1-5�7�4.�1B 

AC OPERATION 

WITH SEALING CONTACT 

�to 
;r: 

:m:·" t-{] T J 
COlTACT

AC -4I _ _._ _____ _ 

TO 
COIITIOL.U:D 

CIRCUITS 

DC OPERATION 

W'ITHOUT SEALING CONTACT 

ro:te� 
CUT·OFF 
COM TACT 

EXTERNAL 
START 
SWITCH� 
P'OS. OR 

MEG. 

0 

1 ' 

DC OPER'AT I ON 

WITH SEALING CONTACT 

PO:[
Q

OR -T-T--.... :--,-,:--,.:--RY----------­

TO 
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CIRCUITS 

(}--i �=�L START 
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2 • TININQ lfi.I.Y TYPE U 
-t- MOTOII 

c-6.- COIIU.CTOII 
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IISEI)UEJICE 
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TO 
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Fig. 8- External Schematics af the Type TK R e lay in the FT2l Case. 
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Jlf11�ACT 

"_...__....._ _____ _ 

UHRIIAI 
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SIITCI---.... 
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"L ' ' l I 

�:·_._ ____________ _ 
ros. 

O.C. OPfUTIUIII 

IITI SULIII COIITACT 

TO 
COIITIOLLED 
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ll*t CUT-Off 
�t---�-'· _�_. _" ____________ __ 
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" tiiTIOllfl 
I:IICIIfl 

OEYICE IUIIIU UAIT 

2- TIMI"G RELAY, TlPl H t- MOTDR 

� - COIIUCTOR 

fc- SULIU COIITACT 

1C- COIITACT OP£UTES fiiST 
Ill. S£QU£11t£ 

2C - tOIITAtT OPEJATU SltOH 
Ill SUUUC£ 

Fig. 9 - External Schematics of the Type TK R e lay in the 5�" Metal Case. 
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TYPE TK RELAY ______________________________________________ ___ 

and 20 amperes for 1 minute. The break con­

tact has somewhat l ess pressure and will 

carry about 2/3 this rating. The contacts 

will open 2 amperes at 125 volts d-e ; or a 

non-inductive current of 20 amperes at 1 15 

volts a-c or 15 amperes at 230 volts a-c . 

A make sealing contact is supplied on some 
relays. When suppl ied it is connec ted as 

shown in figures 1,3, 4 and 6 and will keep the 

relay energized until the circ uit is opened by 
a switc h or contac t external to the relay. 

INSTALLATION 

Inspec t relay for any damage that might have 

occured in shipment.  When removing the 

blocking from the contac tor armature, make 

sure that the armature has not shifted off its 

bearings . The armature blocking strips may be 

left in the relay, with the short slotted ends 
turned upward, 

future shipment 
for 

of 
use in c ase of possible 
the relay . Rotate the 

tripping disc mechanism counter-cloc kwise and 

al low to reset to make sure that it returns to 

zero positively. Remove the cover strip at 

the top of the gear case. This can be readil y 

done by pulling aside one end of the strip 

which covers the sides and bottom. This strip 

is held against the top corner posts by a 

spring. When the bent-over end is clear of 

the top strip, the strip can be lifted off, 

exposing the sliding gear assemply and the 

gear position index plate. With the large 
gear on clutc h shaft set opposite the 30-

sec ond mark on index pl ate, rota te this gear 
slowl y in order to check for apparent fric tion 

in gear train . 

The relays should be mounted on switc hboard 

panels or their equivalent in a location free 
from 

heat. 

t he 

dirt, moisture, exc essive vibration, and 

Mount the relay verticall y by means of 

four mounting holes on the flange for 

semi-flush mounting or by means of the rear 

mounting stud or studs for pro jectdon mountin& 

Either a mounting stud or the mounting sc rews 

may be uti l ized for grounding the relay. T he 

elec trical connections may be made direc tl y to 

the terminals by means of sc rews for steel 

panel mounting or to the terminal studs fur­

nished with the relay for thick panel mounting. 

T he terminal studs may be easily removed or 

inserted by locking two nuts on the stud and 

6 

then turning the proper nut with a wrenc h. 

For detailed FT case information refer to 

I. L .  41-076. 

SETTINGS 
The type TK Relay is set for the desired 

o perating time by two adjustments: 

1. Remove the cover strip at the top of the 

gear train assembly and shift the gears to the 

desired time scale. 

In order to minimize the mechanical shock 

due to the quick reset, the time scale used 

shoul d be the longest of the three whic h will 

permit the relay to be set for the shortest 
desired operating time. ( See the third 
following paragraph). 

2. Then loosen the thumb nut locking the 

two trip disc s to the trip mec hanism shaft, 

and rotate them until each index pin is op-
posite the desired sc al e marking. 

tighten the thumb nut. 
Securely 

The disc nearest the sc al e plate will trip 

the left finger onl y; the disc that is nearest 

the front wil l trip both contac t fingers. To 

set the contact fingers for sequential opera­

tion the left finger must trip first, as the 

motor is in series with the back contacts on 

the right-hand side. When this finger is 

tripped, it opens the motor circuit. 

In making these settings the t rip disc 

should not be rotated so that the trip pins 

are holding the Micarta aPms part way up. 

Under this condition it is possibl e for the 

moving contacts to b ounc e  under these arms and 

c lose the front contac ts instantaneously when 
the relay is energized . The minimum settings 

obtainable without partiall y  raising the l atch 

arm are approximately 1-1/2 division on the 30 
second scale, .and c orresponding points on the 

other scales. 

In some applications it may be desired to 

have the l eft-hand contact o perate instantan­

eously, as soon as the relay is energized, and 

have time delay on the right-hand c ontact 

only. This can be done by setting the disc 

nearest the scale plate so that the l eft-pand 

latch arm is raised above the end of the c on­

tact finger when the trip disc� are reset. If 
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any time-delay is desired, however, the mini­

mum setting obtainable without the possibility 

of erratic operation is the point at which the 
trip disc begins to raise the latch arm. 

ADJUSTMEN TS AN D MAINTENANCE 

The proper adjustments to insure correct 

operation of this relay have been made at the 
factory and shoul d not be disturbed after re­

ceipt by the customer. If the adjustments 

have been changed, the relay taken apart for 

repairs, or if it is desired to check the ad­

justments at regul ar maintenance periods, in­
structions bel ow shoul d be fol lowed. 

Synchronous Motor 

The motor bearing contains a supply of 
lubricant sufficient for 3 to 5 years of ser­

vice under average conditions. Since in gen­
eral application of the relays, some may be 

required to operate at an ambient temperature 

of -30° or -40° F, and others may be required 

to operate at an ambient temperature of over 

100° F, a special oil is used which retains 

sufficient fluidity at l ow temperatures and 

does not oxidize or deteriorate otherwise at 

high temperatures. For relubrication of the 
motor after a period of service, this oil is 

supplied in 1 ounce bottles as 3#1723639 . Be­

cause of the close tolerances hel d in manu­

facture, no attempt shoul d be made to repair 

the motor in case of damage. It shoul d be re­

turned to the factory for repair or a complete 

new motor ordered as a replacement. 

Gear Train & Clutch 

The gear train shafts run at l ow speeds and 
require no lubrication. The mesh of the gear 

teeth on the sliding gear assembly of tne 
clutch shaft shoul d be inspected and the hub 
shifted slightly if necessary to secure a full 

mesh . Then tighten the set screw securely .  

When the armature is hel d closed, the clutch 

teeth shoul d have a full mesh and there should 

be 1/32" to 3/64" foll ow on the cl utch spring. 

Any necessary adjustment should be made by 

means of the l ower screw in the bracket of the 

front of the armature, and the lock nut 

should be securely tightened. One-quarter 

turn of the adjusting screw, after the clutch 

is cl osed and with the operating spring just 
touching the clutch pinion without defl ection, 

will give about 1/32" follow on the spring. 

When the armature is rel eased, the clutch 

teeth shoul d have sufficient separation to 

prevent any interference with resetting of the 

trip discs . Too much fol l ow on the clutch 

spring wil l prevent the clutch from being held 
open positively when the relay is de-ener­

gized. A smal l drop of the same oil that is 

recommended for relubrication of the motor 

shoul d be appl ied to the cl utch pinion bearing 

at intervals of six months to one year . It 

can be applied by dipping a smal l wire into 

the oil and touching this to the clutch shaft 
between the two clutch discs . A very small 

amount of oil is sufficient. A drop of oil 

may be applied to the teeth of the cl utch 

pinion at the same time. 

The shaft assembl y on which the tripping 

discs are mounted is assembl ed so that its re­

set spring has approximatel y 1 - l/4 turns ini­

tial tension with the shaft full y  reset, ·and 
the shaft shouid be reassembled in this manner 

after any dismantling . 

Trip Mechanism 

The die-case bracket which supports the 

latch arm assembl y is secured to the front 
gear plate by means of screws passing through 

sl otted holes . To adjust the position of this 

bracket, l oosen both the mounting screws and 
the screw which hol ds the stop bracket for the 
right hand ( front view) latch arm. Move the 
sliding gear assembly out of mesh, so that the 
trip discs will not rotate, and energize the 

relay . The latch arms shoul d be down so that 
the contact fingers are held out. Shift the 
die-case bracket so that with the latch arms 

touching the aluminum trip discs ( not the trip 

screws ) , the projection of the end of the 

latch arm above the top of its adjacent con­
tact finger wil l be .075 inch for the left­

hand finger and . 070 inch for the right-hand 

finger . The dimensions given apply to relays 

in which the trip discs are l -1/8 inch in 

diameter. Earlier relay$ used discs with a 

diameter of 1-3/16 inch and on these the dim-
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ensions 

finger 

finger. 

filed to 

shoul d be .01 0 inch for the l eft-hand 

and .120 inch for the right-hand 

A small strip of metal with the ends 

these dimensions wil l be convenient 
to use as a gauge. 

ends of the contact 

It can be rested on the 
fingers and the bracket 

shifted until the upper front corners of the 
fingers are even with the ends of the gauge. 
Tbe mounting screws for the bracket should 

then be tightened securel y. The screw for the 

right-hand latch arm stop bracket shoul d be 

tightened and the bracket should be bent up or 

down until the latch arms just clear the small 

bronze index pins projecting from the trip 

disc. 

Raise the right-hand latch with the fingers 

and move the armature in by hand until the 

tips of the contact fingers are opposite the 

l owest portions of the latch arms. When the 

left-hand latch arm is just touching its con­

tact finger, there shoul d be a gap of about 
.010" to . 015 inch between the right-hand arm 

and its contact finger. (This relation be­

tween the latches and the contact fingers pre­

vents any possibility of the l eft-hand finger 

tripping first when the trip discs are set for 

simul taneous tripping). 

Loosen the thumb nut l ocking the two trip 

discs and energize the relay with the gears 
still out of mesh. Hold the final gear firmly 

against its back stop, and rotate each trip 

disc by hand until it depresses its l atch arm 
far enough to just trip the contact finger. 
The bronze pin projecting from each trip disc 
serves as its zero index, and should be op­

posite the zero on the dial when the contact 
finger trips . The trip screws are prevented 

from tclrning by a l ocking wire spring which 

passes through a slot in the inner end of the 

trip screw and is accessibl e from the rear of 

the trip disc. It should be moved out of the 

slot, and the trip screw shoul d be screwed in 

or out until the index pin is opposite the 

zero on the dial when the contact finger is 

releqsed. Then the l ocking spring shoul d be 

placed in the slot of its trip screw to pre­

vent any accidental change in adjustment. The 

trip discs shoul d rel ease the contact fingers 

when the trip screws are one scale division or 

8 

more from the center or l owest position. 

Repeated tests have shown that the relay 

will make more than one mill ion operations be­

for� the striking and rubbing action of the 

contact fingers on the ends of the latch arms 

wears them sufficientl y to require repl ace­

ment. 

Contact or 

All contacts should be cl eaned periodicall y. 

A contact burnisher S#l 82A836H01 is recommended 

for this purpose . The use of abrasive material 

for cleaning contacts is not recommended be­

cause of the danger of embedding smal l parti­

cl es in the face of the soft silver and thus 

impairing the contact . 

The stationary contacts should be adjusted 

by bending so that both moving contacts make 

simul taneously when they move in with the 
armature, with about 1/16 inch follow .  With 
the relay de-energized, adjust the position of 

the left-hand back contact spring, by means of 

the adjusting screw so that there will be a 
gap of 1/64 inch or sl ightly more, between the 

ends of the latch arms and the contact 

fingers . Tighten the l ock nut securel y .  The 
gaps between the contact fingers and the ends 
of the latch arms should be approximately 

equal . 
fingers 

lay is 

ber is 

If the gaps are unequal, the contact 
probably have been bent. When the re­

de-energized and the front clutch mem­

at the l imit of its outward travel 
there should be a sl ight clearance between the 
cl utch spring and the washer at the front of 

the clutch pinion. There shoul d also be 

clearance between the clutch spring and the 

dial plate. 

The motor circuit contact should have 1/16 

inch to 3/32 inch follow when the right-hand 

contact finger is against the latch arm. When 

the motor circuit is open, there should be no 

gap between the rear contact spring (in which 
the flat contact is assembled) and its stop 

plate. 

-· 
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On relays provided with a sealing c ontac t, 
adjust the upper sc rew in the bracket at the 

RENEWAL PARTS 

front of the armature so that there will be 
1/32 inc h  to 3/64 inc h  foll ow in the s eal-in 

c ontact after it has clos ed .  Tighten the l ock  

nut s ecurel y .  When the relay is  de-energized 

the seal -in contact s houl d  have 1/32 inch to 
3/64 inc h gap . 

Repair work can be done most satisfac toril y  
at the factory. However, interchangeable 

parts ca� be furnished to the customers who 

are equipped for doing repair work . When 
ordering parts , always give the c omplete name­
plate data. 

EN ERGY REQUIREMENTS 

The burden of the Type TK Relay at 115  vol ts, 60 cycl es is as fol l ows : 

Circuit 

Motor 

Contactor 

Continuous 
Volt Rati ng 

115 

115  

Watts Reactive 

1 . 8  1 . 73 

1 1 . 5  1 4 . 5  

V.A. Vol t-Amps. P . F. 

2 .5  4 0 Lag 

18.5  51 ° Lag 

The burdens at the other 60 c ycle vol tage ratings wil l  be approximately the same as above . 

A DRI LL 
(2 HOLtS) \ 

N O .  O F  DRI L L  HOL ES TER M INALS 

8 OR LESS I TO 8 

..9 I TO .9 

1 0  I TO 10 

� DRI L L  
(AS REQUIRED) 

;r l l.f-20 TH 'D 
11'rr------------,.rnl l  � 4 7 . 

IWI!il I 

NOT E :  FOR '/a'" oR 3/if<>"' M UAL sw'B'Ds USE SCR EWS 

fOR M rG. RELAY AN D fOR TERM I NAL CONN S .  FOR '/4� TO I '" SWE)[IS VSE. 5 T U D S  FOR MTG. 

RELAY AND SCR.E.I/\/5 FOR 1 t.: R M I NAL C:ON N S  • 
FOR . ALL OTHEF< SWBDS USE STUDS FOR 
E>OTH PURPOSES. 

56-D-815 

Fig. lO - Outline ancl Drilling Plan for the S!l• Metal Case With a Glass Front. See the International Diagrams for the Ter· 
minals Supplied, For Reference Only, 
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TYPE TK RELAY _______________________ _ 

1 0  

• 190-32. SCRE.W 

SPACER FOR 
"THIN PANELS 

� -16SCRE.W IG (FOR \I-I lCK 
PANEL USE 
f6 IB ST UD) 

190-32 SC REW 
(FC>R T \-1 \ CK. PANEl- UC:.E 
. 190-32 sn.JD) 

'L--- �4-PIA -

TERM I NAL AN D 
'N\OUNT I N Et- DE'TAI L '5  

l Dl ,.._ - 4- HOLE:.S FOR + . 190·32. MTCr. sc;REWS 

Pt>.NEL CUTOUT i DRILLI �G­
FOR. 5EMI-F LU�H \.ATG • 

I I 1 3z. 13?-
TERM I NAL 
NU Me>ER 

PANE L  DR\LL I NG OR CUTOUT FOR 
PROJ E.CT\ON MTG. 

(FRONT V\EW) 

57-D-7901 

Fig, l l  - Outline & Drilling Plan for the Type TK Relay in the Type FT21 Case, 
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INSTALL A Tl 0 N • 

Westinghouse I .L. 41 -574 . 1  c 
OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE TK TIMING RELAY 

CAunON Before putting relays into service, 

remove all blocking which may have been in­

serted for the purpose of securing the parts 

during shipment, make sure that all moving 

parts operate freely, inspect the contacts to 
see that they are clean and close properly, 

and operate the relay to check the settings 

and electrical connections. 

APPLICATION 

The Type TK Relay is an a-c timing relay for 

applications requiring a definite time delay 
between the closing of an a-c circuit and the 

closing or opening of other d-e or a-c cir-

cults. Accurate time-settings from two sec-

onds to fifty minutes can be ob tained, and, 

for any setting, the reset time is l ess than 

one second. 

The relay is used where time delay is re­

quired in motor , generator, or rectifier con ­

trol circuits . It is also widely used in in ­

dust rial app lications . 

One type of the relay is availabl e  for use 
with a d-e t o  a-c inverter where a reliab le 
a·c control voltage is not available. The in­

verter is described in I . L .  4 1 -856 . 

CONSTRUCTION AND OPERATION 

The type TK relay consists of a synchronous 

motor, a gear train to provide three different 

ratios, a clutch interposed in the gear train 

to permit quick resetting when the relay is 

de-energized, a contactor which carries the 

main contacts and operates the clutch, and a 

tripping mechanism adjustable for time-delay. 

SU PERSEDES I . L. 41 -574. 1 8  
* Denotes change from superseded issue. 

Synchronous Motor 

The motor for driving the gear train is 

located on the back plate of the gear train 
assembly in the l ower right-hand corner. It 

runs at a synchronous speed of 6oo, 500 or 250 

R. P.M. for 60, 50 or 25 cycle relays re­

spectively. Its bearing has an oil reservoir 

with sufficient capacity for several years of 

normal operation. On relays rated at 230 or 
higher, the contactor coil has a tap brought 

out at the proper place to act as an auto­

transformer to suppl y 115 volts for the motor. 

Gear Train and Clutch 

The gear train is assembled as a separate 

unit and consists of two brass bearing plates 

fastened together at the corners by  brass 

posts. The gear shafts run at l ow speeds and 

require no l ubrication. The three different 

speeds are obtained by  changing the location 

of a sliding gear assembly. This assembly  
consists of  two gears on a hub that is free to 

slide on the clutch shaft anG can be l ocked in 

any desired position with a set screw. The 

hub is moved to the position where the larger 
gear is opposite the arrow on the index plate 
corresponding to the desired time scale. 

The clutch is two aluminum disc with ser­

rated faces, arranged so that they are posi­
tively engaged and disengaged by a spring arm 
on the contactor armature when the latter is 

in its closed and open positions respectively. 

The rear disc is fastened to a shaft on the 

gear train. The front disc is a running fit 

on the end of the same shaft. The latter disc 

has fastened to it the pinion which drives the 

tripping mechanism. When the relay is ener­

gized, the clutch discs engage and power is 

transmitted from the motor, through the �ear 

EFFECTIVE MAY 196 1  
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TYPE TK RELAY----------------------

train, to the tripping mechanism. When the 

relay is de-energized, the clutch discs are 

separated by the opening of the contactor arm­

ature. 

Contactor 

The contactor is a clapper type element 

with a E shaped magnetic frame with a sole­
noid coil on the center l eg. The moving arma­

ture is hinged at the bottom of the magnetic 

frame, and held open b y  a spring b el ow the 

hinge. A spring arm is fastened to the top 
center of the armature, and its outer end 

presses against the front hal f of the clutch 

when the contactor coil is energized. The 

position of this arm is control led by an ad­

justing screw on a bracket fastened to the 

front of the armature. 

Two contact fingers are pivoted at the l ower 

end of the armature and each is free to move 

independentl y of the armature against a spiral 
spring. Silver contacts are fastened near the 

top ends of the fingers. The stationary con­

tact arms have silver contact surfaces on the 

outer ends, and are fastened to terminal posts 

in the base. The make stationary contacts are 

mounted on l eaf springs with rigid b ack-up 
arms to l imit the defl ection. This construc­

tion in which both moving and stationary con­

tact arms defl ect slightl y, when contact is 
made, minimizes the possibility of the con­
tacts opening momentarily under severe shock. 
The break stationary contact arms are leaf 

springs with rigid supporting arms to prevent 

overtravel . 

The motion of the armature causes the clutch 

an adjuatable  Micarta button extending from 

the same armature b racket which carries the 

adjusting screw for the clutch operating arm. 

This button cl oses a make contact mounted on 

top of the magnetic yoke of the contactor. 

Trip Mechanism 

The trip mechanism is carried on a shaft 

thru the top of the gear train assembly. A 
large gear, a circular scal e and two adjust­
able  trip discs are attached to this shaft. 

The large gear meshes with the pinion on the 

front clutch disc . The trip discs each have a 

smal l bronze index pin projecting approxi­
matel y 1/32"  from its edge. A hexagon headed 

trip screw in each disc operates one of the 

two latch arms which in turn rel eases the 

moving contact arms to operate the contacts. 

The latch 8rms are mounted b etween bracket 

arms extending from the gear train front 

plate. The arrangement is such that the inner 

trip disc operates only the left hand latch, 
whil e the outer trip disc operates b oth latch 

arms. The moving contact arms can operate 

only if the armature is closed. The trip me­

chanism shaft resets by the action of a spring 

fastened to the shaft and the gear train as­

sembly plate. The mechanism is adjusted so 

that the index pins are opposite the zero on 
the scale plate when the trip screws in the 

discs have reached a point where they just 
raise the Micarta latch arm sufficiently to 
release the contact arms, the trip discs b ei ng 

rotated manually  for this check while hol ding 

the shaft against its stop. 

CHARACTERISTICS 

discs to engage but will not close the con- 1 * In
. 

the 50 and 60 cycle relays the time set­

tacts until the trip mechanism l atches are re- tings availab le for the three gear positions 

leased. When these latches are rel eased and are: 

if the armature is still closed the contact 
arms move to the operated position b y  the 

action of the springs connecting the contact 

arms to the armature. 

Some styles of the Type TK Rel ay are pro­

vided with a sealing contact to seal -in the 

contactor coil until the circuit is opened b y  
an external contact or switch ( such as a push 

button ) . The seal ing contact is operated by 

2 

Minimum 

2 Sec. 

. 3 Min. 

3 Min. 

The smallest sub-division 

Maximum 

30 Sec o 

5 Min . 
50 Min. 

is 1 second on 
the 30 second scal e, O. l minute on the 5 minute 

scale, and 1 minute on the 50 minute scale. 
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TYPE TK BELAY 

IIOTE: 
1 OPERATES F IRST I N  SfQUENCE 
2 OPERATES IIEXT IN SfQUEIICE 

IMTEIHIAL SCHEMAT I C  

FROitT V I E W  

COITACTQR UMIT 

TIMER UIIIT 

fOI 230 V, AMD Ul', 
CONIECT TO TI.P 01 
COITACTOI COIL 

T£ST SWITCK 

TEIIMIIIAL 

57-D- 7909 

Fig. 1. Internal Schematic of the Type TK Relay for A C  
operation with Sealing Contact in the Type F T2 1  
Case. For Relays Without Sealing Contact the 
Circuit Associated with Terminal 7 is OmiHed. 

, � ' 
� -

IIITUMAL SCHEMAT IC 

I ,_� 
-_J l l 

- � - - - -

- - - -- -

�G;v 
- -- -

- - -

,--

� � 

-

- -, 

-- -j 
I 3 5 

cv · c0 · cv 
1 • 
. (� ' �  � 

MOTE: 
1 OPERATES F I RST Ul SEQUUICE 
2 0I"ERATES SECOIID IN SEQUUCE 

FRONT YIE.W 

COIITACTOR UNIT 

SEALIMG 
COM TACT 

TIIC£11 UNIT 

c-TEST SWITCK 

� TERHIIIAL 

183A208 

Fig. 3 Internal Schematic of the Type TK Relay for DC Op· 
eration with Inverter, with Sealing Contact, for use 
with momentary start contact, in the Type F T2 1  
Case. 

' l 

:- - · -
' 
L � -

I.L. 41·574.1 C 

IMTEIHIAL SCHEMAT I C  

l ' _ �"1 ,�2 --1--< COIITACTOR UIUT 

" -4--+---t-TIKER UIIIT 

- - - - -l 

- - - -
�:--TEST SWITCH 

1 a 5 1 s . G) . G)_ (o) (e) ��-"'"'"' 
NOTE: 

I OPERATES FIIIS7 Ul SEQUEIICE 
2 0f'ERATES SEC�D IN SEQUENCE 

FROfiiT VIEW 

57-D- 7911 

Fig. 2. Internal Schematic of the Type TK R elay, for DC 
Operation with Inverter, Without Sealing Contact, 
in the Type FT2J Case. 

IIOTE: 

1 OPERATES FIRST IM SEQUEMCE 
2 OPERATES IIEXT Ill SEQUEIICE 

IMTUU.L SCHEMAT I C  

fROfiiT VIEW 

COITACTOI UIIT 

fOI 230 V. Ul UP, f'-+-+--+- ::rTOI TO�� 01 
SfM.IIII COIITACT 
.AFT COIITACT 
CLOSED Wll£1 CAMS 
AlE IEHT 
TE.IT IIITCII 

TEIMIIIAL 

57-D- 7910 

Fig. 4. Internal Schematic of the Type TK R elay for AC 
Operation; with Sealing Contact, with Shaft Con­
tact to Prevent Energlzation Before R elay Has 

Reset, in the Type FT2J Case. 
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TYPE TK RELAY ________________________________________________ _ 

In the 25 cycle relays the maximum time 

s-etting avail able for the three gear positions 
are 1, 10, and 100 minutes . The smallest sub­

division is 2 seconds on the 1 minute scale, 

0. 2 minute on the 10 minute scale, 2 minutes 

on the 100 minute scale. 

The reset time for maximum travel is less 
than one second . Since the clutch is disen­
gages to reset, the reset time is independent 
of the position of the sliding gear assembly. 

The motor may require one or two sec onds to 
reach synchronous speed after the relay is en­

ergized and its average speed during this ac ­

c elerating period will be something less than 

synchronous speed . The time scales on the 

dial make no provision for the effect the ac­
celerating period has upon the total operating 
time, as this is not notic eable on the inter­

mediate or slow speed settings. When the 
gears are in the high speed position, it will 

be more accurate to use a scale setting ap­

proximatel y one second less than the desired 

time setting. The motor will operate at 10% 
above or 1 5% under rated vol tage. 

The two sets of main contacts can be ad­
justed to operate either simultaneousl y or se­

�uentiall y .  The l eft hand set is single pole 

double throw (make & b reak ) and the right hand 

CONTA� TOR 
COl L 

SEALING 
CONTACT 

REAR V I E W 

!"OPERATES F I RST I N" SEQUENCE 
2-0PE R A T E S  NEXT I N  S EQUENCE 

_ _  FOR 230 V 
AND UP 
CONNECT T O  
TAP ON 
CONTA CTOR 
COIL 

MOTOR 

56-D-807 

Fig. 6 - Internal Wiring D iagram of the Type TK Relay 
With Sealing Contacts (for o-c Operatlo,) In the 
5!2• Metal Case. 

4 

set is single pole single throw (make ) . The 

right hand contact arm also operates the inde­

pendent break motor circuit c ontact. The make 

contacts will carry 12 amperes continuously 

CON TACT R 

COIL 

MOTOR 
CONTAC T 

M 

@,___-----'\::::::;::_-� 

REAR VIEW 

I-OPERA T E S  FI RST I N  S E Q U ENCE 

:!-OP ERATES N E X T  IN SEQUENCE 

OTOR 

78-D-245 

Fig, 5 - Internal Wiring Diagram of the Type TK Relay 
Without Sealing Contacts (for c/-c Operation With 
on Inverter) in the 5!2• Metal Case, 

CONTACTOR 
COl� 

MOTOR 
CONTACT 

R E A R  V I E W  

I-OPERATES FiRST I N  SEQUENCE 
Z·OPERAT E S  NEXT I N  SEQUENCE 

FOR 230 V 
AND UP 
CONNECT TO 
TAP O N  
CONTACT O R  
CO I L  

'--MOTOR 

56-D-806 

Fig. 7 - Internal Wiring Diagram of the Type TK Relay 
Without Sealing Contacts (for o-c Operation) In 
the 5!2• Metal Case, 
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TYPE TK RELAY--------------------------------------------�----•·_L._4_t.s_7_4._t c  

AC OPE RAT I ON 
W I T H  S E A L I N G  CONTACT 

cUI::FF- T---�� 
COMTACT 2 I 3 

9 lCL, 

. ' 

DC OPERAT I ON 

TO 
COMTROLU:D 

CIRCUITS 

._ I  THOUT SEAL I N G  CONTACT 
POS. OR 

M£G. 
CUT·OFF 
COM TACT 

'" 

EXTERNAL 
START 
SWI TCII ........._ 

POS. OR 
MEG. 

'""-

DC OPERA T I ON 
'I' I TH S E A l i N ii  CONTACT 

Po:[
11

oR -�-�--..... -,-.,-,-.,-----------

TO 
CONTROLLED CIRCUITS 

[}--! ���:��L START 

[�:VICE MUN8Eit Clh\IIT 
2 - TINIMG REI.AY TYPE TK 
if - MOTOR 
�- CIJNUCTOR 

st- SEALIJUl COMTACT 

lC - COMTACT OPERATES F I RST 
I N SEOUEKCE 

lC - COIITACT DPERATES SECOHD 
IM SEQUEMCE 

TO 
CONTROLLED 
CIRCUITS 

Fig. 8- External Schematics of the Type TK R e lay in the FT21 Case. 

CUT-Off 
COli TACT 

A.C. OP[RATIOM 
IITM�ACT 

" _..__..._ _____ _ 

TO 
COIITROLLED 

CIRCUITS 

D.C. OPERATIOII 
IITH�IITAU 

•g:· -..... -------------"'; · CUT·OFF 
COIITACf 

' .. 

• 
ffi 

EUERIIAl 
START 
SIITCW ----.... 

2C 

·:: _,._ ____________ _ POS. 

TO 
COITtOLLED CIICUITS 

D.C. OPEIIATIUII 
JITII SULIU CUU.CT 

DEVICE IIUIIIU CIIAIT 
2 - TilliNG 1HLAf. TlPE U 

i - IIOTOII 

� - COMTACHIR 

ft - SUllltll COUACT 
1C - COIIU.CT OPERATES FIRST Ill SEOUEIICE 
tt - tOIIU.tT OPERATE S  SECOIO 

Ill SEOUEICE 

Fig. 9 - External Schematics of the Type TK Relay in the 5�" Metal Case. 
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TYPE TK RELAY ______________________________________________ ___ 

and 20 amperes for 1 minute. The break con­

tac t has somewhat l ess pressure and will 

carry about 2/3 this rating . The c ontacts 

will open 2 amperes at 125 volts d-e ; or a 

non-inductive current of 20 amperes at 115 

volts a-c or 15 amperes at 230 volts a-c . 

A make seal ing c ontac t is suppl ied on some 

relays. When supplied it is c onnected as 

shown in figures 1,3, 4 and 6 and wil l keep the 

relay energized unti l the circuit is opened by 
a switc h or c ontact external to the relay . 

INSTALLATION 

Inspect relay for any damage that might have 

occured in shipment. When removing the 

bloc king from the contactor armature, make 
sure that the armature has not shifted off its 

bearings. The armature blocking strips may be 

left in the relay, with the short slotted ends 
turned upward, for 

future shipment of 
use in c ase of possibl e 
the relay. Rotate the 

tripping disc mechanism counter-c lockwise and 

al l ow to reset to make sure that it returns to 

zero positively. Remove the cover strip at 

the top of the gear c ase. This can be readil y 
done by pulling aside one end of the strip 

which ccvers the sides and bottom. This strip 

is hel d against the top corner posts by a 

spring. When the bent-over end is clear of 

the top strip, the strip c an be lifted off, 

exposing the sl iding gear assemp l y  and the 
gear pos1 tion index plate. With, the large 

gear on clutc h shaft set opposite the 30-

second mark on index plate, rota te this gear 
slowly in order to check for apparent friction 

in gear train. 

The relays shoul d be mounted on switc hboard 

panels or their equival ent in a l ocation free 

from di rt, moisture, exc essive vibration , and 

heat. Mount lhc relay vertically  by means of 

t he four mounting holes on the flange for 

semi- flush mounting or by means of the rear 

mounting stud or studs for project ion mountin& 

Either a mounting stud or the mounting sc rews 

may be util ized for grounding the relay. The 

el ec trical c onnections may be made direc tl y to 

the terminals by means of sc rews for steel 

panel mounting or to the terminal studs fur­

nished with the relay for thick panel mounting. 

The terminal studs may be easil y removed or 

inserted by l ocking two nuts on the stud and 

6 

then turning the proper nut with a wrenc h ,  

For detail ed FT case information refer to 

I. L .  4 1 - 076 . 

SETTINGS 
The type TK Relay is set for the desired 

operating time by two adjustments: 

1. Remove the c over strip at the top of the 

gear trai'n assembly and shift the gears to the 

desired time scale. 

In order to minimize the mechanical shock 

due to the quick reset, the time scale used 

should be the longest of the three which will 

permit the relay to be 
desired operating time. 
following paragraph ) .  

set for the 
(See the 

shortest 

third 

2. Then l oosen the thumb nut l ocking the 

two trip discs to the trip mechanism shaft, 

and rotate them until each index pin is op-

posite the desired scale marking. 

tighten the thumb nut. 

Securel y 

The disc nearest the scale plate will trip 

the left finger only; the disc that is nearest 
the front will trip both c ontact fingers. To 

set the contact fingers for sequential opera­

tion the left finger must trip first, as the 

motor is in series with the back c ontacts on 

the right-hand side. When this finger is 

tripped, it opens the motor circuit. 

In making these settings the trip disc 

should not be rotated so that the trip pins 

are holding the Micarta aPms part way 
Under this c ondition it is possible for 

up. 
the 

moving c ontacts to b ounce under these arms and 

close the front c ontacts instantaneousl y  when 
the relay is energized . The minimum settings 

obtainable without partiall y  raising the l atch 

arm are approximately 1-1/2 division on the 30 
second scale, .and c orresponding points on the 

other scales .  

In  some applications it may be desired to 

have the l eft-hand contac t operate instantan­

eousl y, as soon as the relay is energized, and 

have time delay on the right-hand c ontact 

only. This can be done by setting the disc 

nearest the scale plate so that the l eft-pand 

latch arm is raised above the end of the c on­

tact  finger when the trip disc� are reset. If 

t l 
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TYPE TK RELAY----------------------------------------------�-�_. L_. 4_1_.s_�_. l_c 

any time-delay is desired, however, the mini­

mum setting obtainable without the possibility 

of erratic operation is the point at which the 
trip disc begins to raise the latch arm. 

ADJUSTMEN TS AN D MAINTENANCE 

The proper adjustments to insure correct 

operation of this relay have been made at the 

factory and shoul d not be dis turbed after re­

ceipt by the customer . If the adjustments 

have been changed, the relay taken apart for 

repairs , or if it is desired to check the ad­
jus tments at regular maintenance periods, in­
structions bel ow s houl d be fol l owed . 

Synchronous Motor 

The motor bearing contains a s uppl y of 
l ubricant sufficient for 3 to 5 years of s er­

vice under average conditions . Since in gen­

eral appl ication of the relays , s ome may be 

required to operate at an ambient temperature 
of -30° or -40° F, and others may be required 

to operate at an ambient temperature of over 

100° F, a s pecial oil is used which retains 

s ufficient fluidity at l ow temperatures and 

does not oxidize or deteriorate otherwise at 

high temperatures . For relubrication of the 
motor after a period of service, this oil is 

s uppl ied in 1 ounce bottles as 8#1723639 - Be­

cause of the close tolerances held in manu­

facture, no attempt s houl d be made t o  repair 

the motor in case of damage . It should be re­

turned to the factory for repair or a complete 

new motor ordered as a replacement. 

Gear Train & Clutch 

The gear train shafts run at l ow s peeds and 
require no lubrication. The mesh of the gear 

teeth on the sl iding gear ass embly of tne 

clutch shaft should be inspected and the hub 

shifted slightly if necessary to s ecure a full 

mesh. Then tighten the set screw securely. 

When the armature is hel d  closed, the clutch 

teeth should have a full mesh and there should 

be 1/32 " to 3/64" foll ow on the clutch s pring . 

Any necessary adjustment should be made by 

means of the l ower screw in the bracket of the 

front of the armature, and the l ock nut 

should be s ecurely tightened . One-quarter 

turn of the adjusting screw, after the cl utch 

is closed and with the operating s pring just 

touching the clutch pinion without defl ection, 
will give about l/32" follow on the spring. 

When the armature is released, the cl utch 

teeth s hould have sufficient s eparation to 

prevent any interference with resetting of the 
trip discs .  Too much follow on the clutch 

s pring will prevent the clutch from being hel d 

open positively when the rel ay is de-ener­

gized. A s mal l drop of the same oil that is 

recommended for relubrication of the motor 

s hould be applied to the clutch pinion bearing 

at intervals of s ix months to one year. It 

can be applied by dipping a s mal l wire into 

the oil and touching this to the clutch shaft 
between the two cl utch discs . A very s mal l 

amount of oil is s ufficient. A drop of oil 

may be appl ied to the teeth of the clutch 

pinion at the same time. 

The shaft as sembly on which the tripping 
discs are mounted is as sembled s o  that its re­
s et s pring has approximatel y l-l/4 turns ini-

* tial tension with s haft fully reset. There 

should be 20 grams or more press ure required 
at the front trip disc screw to just move the 
shaft assembly to the left . 

Trip Mechanism 

The die-case bracket which suppo�ts the 
latch arm as sembly is s ecured to the front 
gear plate by means of screws pas sing through 

slotted holes. To adjust the position of this 
bracket, l oosen both the mounting screws and 
the screw which holds the stop bracket for the 
right hand (front view) latch arm. Move the 
sliding gear as sembl y out of mesh, so that the 
trip discs will not rotate, and energize the 

relay. The latch arms should be down so that 
the contact fingers are held out. Shift the 
die-case bracket so that with the latch arms 

touching the aluminum trip discs (not the trip 

screws) ,  the projection of the end of the 

latch arm above the top of its adjacent con-

* tact finger will be . 090 inch for the l eft­

* hand finger and · 095 inch for the right-hand 

finger . The dimensions given appl y to relays 

in which the trip discs are l -1/8 inch in 
diameter . Earlier relays used discs with a 
diameter of l-3/16 inch and on these the dim-
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TYPE TK RELAY ______________________________________________ ___ 

ensions shoul d  be . 010 inch for the l eft-hand 
finger 

finger . 

fil ed to 

and . 120 inch for the right-hand 

A small strip of metal with the ends 

these dimensions wil l be convenient 

to use as a gauge. It can be rested on the 
ends of the contact fingers and the bracket 

shifted until the upper front corners of the 
fingers are even with the ends of the gauge. 

Tbe mounting screws for the bracket shoul d  

then be tightened securely .  The screw for the 
right-hand latch arm stop bracket shoul d  be 

tightened and the bracket shoul d  be bent up or 

down until the latch arms just clear the small 

bronze index pins projecting from the trip 

disc. 

Raise the right-hand latch with the fingers 
and move the armature in by hand until the 

tips of the contact fingers are opposite the 

lowest portions of the latch arms. When the 

l eft-hand latch arm is just touching its con­

tact finger, there shoul d be a gap of about 
. 010" to . 015 inch between the right-hand arm 
and its contact finger. ( This relation be­

tween the latches and the contact fingers pre­

vents any possibility of the l eft-hand finger 

tripping first when the trip discs are set for 
simul taneous tripping) . 

Loosen the thumb nut locking the two trip 

discs and energize the relay with the gears 
still out of mesh . Hold the final gear firmly 
against its back stop, and rotate each trip 
disc by hand until it depresses its l atch arm 
far enough to just trip the contact finger. 
The bronze pin projecting from each trip disc 
serves as its zero index, and should be op­

posite the zero on the dial when the contact 

finger trips. The trip screws are prevented 

from turning by a locking wire spring which 
passes through a slot in the inner end of the 

trip screw and is accessibl e fro m the rear of 

the trip disc. It shoul d  be moved out of the 

sl ot, and the trip screw shoul d  be screwed in 

or out until the index pin is opposite the 

zero on the dial when the contact finger is 

releqsed. Then the locking spring shoul d be 

placed in the sl ot of  its trip screw to pre­

vent any accidental change in adjustment . The 

trip discs should rel ease the contact fingers 

when the trip screws are one scale division or 

8 

more from the center or lowest position .  

Repeated tests have shown that the rel ay 

will make more than one million operations be­

fore the striking and rubbing action of the 

contact fingers on the ends of the latch arms 

wears them sufficiently to require replace­

ment . 

Contactor 

Al l contacts shoul d be cleaned periodically. 
A contact burnisher S#l82A836HOl is recommended 

for this purpose. The use of abrasive material 

for cleaning contacts is not recommended be­

cause of the danger of embedding small parti­

cl es in the face of the soft silver and thus 

impairing the contact. 

The stationary contacts shoul d  be adjusted 

by bending so that both moving contacts make 
simul taneously when they move in with the 
armature, with about l/16 inch foll ow. With 

the relay de-energized, adjust the position of 

the left-hand back contact spring, by means of 

the adjusting screw so that there will be a 

* gap between the l atch arms and the contact 

fingers sufficient for the l atch arms to clear 

the contact fingers when resetting . Tighten 
the lock nut securely. The gaps between the 
contact fingers and the ends of the latch arms 
should be approximately equal . If the gaps 
are unequal, the contact fingers probably have 

been bent . When the relay i.s de-energized and 

the front cl utch member is at the limit of its 
outward travel there should be a slight cl ear­

ance between the cl utch spring and the washer 

at the front of the clutch pinion. There 

should also be clearance between the cl utch 

spring and the dial plate. 

The motor circuit contact shoul d  have l/16 

inch to 3/32 inch follow when the right-hand 

contact finger is against the l atch arm. When 

the motor circuit is open, there should be no 

gap between the rear contact spring ( in which 
the flat contact is assembled) and its stop 

plate. 
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TYPE TK RELAY __________________________________________________ 1·_L._4_1.s_7_� __ 1 c  

On relays provided with a seal ing contact, 
adjust the upper screw in the bracke t at the 
front of the armature so that there wil l be 
l/32 inch to 3/64 inch foll ow in the seal -in 

contact after it has closed. Tighten the l ock 
nut securely. When the relay is de-energized 

the seal -in contact s houl d  have l/32 inch to 
3/64 inch gap.  

RENEWAL PARTS 

Repair work can be done most satisfactoril y 

at the factory . However, interchangeable 

parts ca� be furnished to the customers who 

are equipped for doing repair work . When 
ordering parts , al ways give the complete name ­
plate data . 

ENERGY REQUIREMENTS 

The burden of the Type TK Relay at 1 1 5  volts , 60 cycles  is as fol l ows : 

Circuit 

Motor 

Contactor 

Continuous 
Volt Rating 

1 1 5  
1 1 5  

Watts 

1 . 8 
1 1 . 5  

Reactive V . A .  

1 . 73 

14 . 5  

Vol t-Amps . P . F. 

44 ° Lag 
51 ° Lag 

The burdens at the other 60 cycle voltage ratings will be approximately  the same as above . 

A DRI LL 
(2 HOLES) 

N O .  O F  
DRI L L  HoL Es TER M I NALS 

8 OR LESS I TO 8 

..9 I T0 .9 

1 0  I TO 10 

ll DRI L L  tG 
(AS REQUI RED) rr l 

j l  I 

NOT E.: FOR ��eOR 3/1/: MUAL sw'B' os USE SCR EWS 

FOR M fG. Rt:LAY AN D fOR TLRM I NAL CONN S .  

FOt( '/4� TO I '" SWB'vs U SE. ST UDS FOR MTG. 

RELAY AN D SCRCI/\IS FOR I L F< M I NAL C.ON N S .  

FOR . A L L  OT H E k  SWBDS USC S rVDS FOR 
e>OTH PURPO�t:.S. 

;('-20 TH ·D. 

56-D- 815 

Fig. JO - Outline and Drilling P lan for the sl(z• Metal Case With a G lass Front. See the International Diagrams for the Ter· 
minals Supplied. For Reference Only. 
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· TYPE TK RELAY _______________________ _ 

1 0  

j'--+--'4---.L_-

�;� ;\J:. PAI<-l E L , U::>C.A\ \ 0 1-l  
SEM i - FL\JSH M\�. ­
PR.OJ'ECT \ 0 1-l  MT6. 

/� �---·1'30 -32. SCREW 

I �--- · P�EL , I. . 
SPACER FOR 
T\-IIN PAN�LS 

� -16 SCRE.W IG (FOR 1\-\IC\o<.. 
PANEL USE -fu- 18 SIUD) 
. t C) 0 - 3'2. SC REW 

T ERMINAL AN D 
MCIJNT I N C:,.  D EiA.I L S  

NOTE : AL.L. DIM ENS I ON S  
tN 11--lC:H E �  

f 
=I� 

l D\ ...... . 4- \-IOLE:.S FOR 
+ . 190·3'2. MT<:r. S<:-..REW% 

PANEL CUTOUT .. DRI LL\ � G­
FOR SEMI-F LU�\-1 1-.ATG-. 

\ 
\ 

_______--:\} 
�-----t--- - 51 � ,� 

I 9 '\_ 1 � c/.' H0\.\:5 

I . 
I 

33 ------,__... _ ___._.__.... �4- r- : I 
I : I ; I ; I _J ;-4-· '32.� ' 3-z.-+14-- L�-r '3'- . 

PANE\... DR\LLI NG- OR C UTOUT �="OR 
PRO � ECT \01'-\ MTGr. 

(FRONT V IEW) 

57-D-7901 

* Fig. 1 1  - Outline & Drilling Pion for the Type TK Relay in the Type FT21 Case. 
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I '  

INSTALLATION • 

Westinghouse I . L. 4 1 - 574. 1 E  

OPERAT ION • MAINTENA-NCE 

I N S T R U C T I O N S  
TYPE TK TIMING RELAY 

CAUTION: Before putting relays  into servi ce,  re­
move all blocking which may have been inserted for 
the purpo se of securing the parts during shipment , 

mak e  sure that all moving parts operate freely, in­

spect the contacts to see that they are cle an and 

close prop erly, and operate the relay to check the 

settings and electrical connections. 

AP P L ICATION 

The Typ e TK Relay is an a-c timing relay for 

applications requiring a definite time delay between 

the closing of an a- c circuit and the closing or op en­

ing of other d-e or a-c circuits. Accurate time-set­

tings from two seconds to fifty minutes can be ob­

tained, and, for any setting, the reset time is less  

* than one second. One typ e having a 2 second to  125  
minutes  range is al so available.  

The relay is used where time delay i s  required 

in motor, gen erator, or rectifier control circuits .  It is 

also widely used in industrial applications. 

One typ e of the relay i s  available for use with a 

d-e to a-c inverter where a reliable a-c control volt­

age is not avail able.  The inverter  is described in  

I .L .  4 1-856.  

CONST RUCTION AND OP E RATION 

The type TK rel ay consi sts o f  a synchronous 

motor, a gear train to provide three different ratios ,  

a clutch interpo sed in  the gear train to  p ermit quick 

resetting when the rel ay is de- energized, a contactor 
which carries the m ain contacts and operates the 

clutch, and a tripping mechanism adjustabl e for 

time-delay. 

Synchronous Motor 

The motor for driving the gear train is located on 

the back plate of the gear train assembly in the 

lower right- hand corner.  It runs at a synchronous 

sp eed of 600,  500 or 250 R . P . M. for 60 , 50  or 25 
cycl e relays respectively. Its bearing has an oil 

reservoir with sufficient capacity for several years  

SUPERSEDES I . L . 41 -574 . 1 D  
*Den otes change from s uperseded i ssue .  

o f  normal op eration. On relays rated at 230 or  high­

er, the contactor coil has a tap brought out at the 

proper place  to act as an auto-transformer to supply 
1 15 volts for the motor . 

Gear Tra i n  and Cl utch 

The gear train is assembled as a sep arate unit 

and consists of  two brass b e aring plates fastened 

together at the corners by brass posts. The gear 

shafts run at low sp eeds and require no lubrication.  

The three different sp eeds are obtained by changing 

the location of a sliding gear as sembly. This as­

sembly consists of two gears  on a hub that is free  

to  slide on the  clutch shaft and can be locked in  

any desired po sition with a set screw. The hub is 

moved to the . position where the larger gear is op­

po site the arrow on the index plate corresponding to 

the desired time scale .  

The clutch i s  two aluminum discs with serrated 

faces,  arranged so that they are positively engaged 

and di sengaged by a spring arm on the contactor 

armature when the latter is in its clo sed and open 

p o sitions resp ectively. The rear disc is fastened to 

a shaft on the gear train. The front disc is a run­

ning fit on the end of the s ame shaft . The latt·er 

disc has fastened to it the pinion which drives the 
tripping mechanism. When the relay is energiz ed ,  
the clutch discs engage and power i s  transmitted 

from the motor, through the g e ar train, to the trip­
ping mechanism. When the relay is de-energized, 

the clutch discs are sep arated by the op ening of the 

contactor armature .  

Contactor 
The contactor is a cl app er typ e el ement with a 

E shaped magnetic frame with a solenoid coil on the 

center leg . The moving armature is hinged at the 

bottom of the magnetic frame ,  and held open by a spring 

b elow the hinge.  A spring arm is fastened to the top 

center of the armature ,  and its outer end presse s  

against the front half of  t h e  clutch when the con­

tactor coil is energized. The position of this arm i s  

controlled b y  an adjusting screw o n  a bracket fast­

ened to the front of the armature. 
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T Y P E TK R ELAY-------------------------------------------------------------

Two contact fingers are pivoted at the lower end 

of the armature and e ach is free  to move indep en­
dently of the armature against a spiral spring. Silver 

contacts are fastened near the top ends of the fing­

ers . The stationary contact arms have silver con­

tact s urfaces on the outer ends, and are fastened to 

terminal posts in the bas e .  The m ake stationary con­

tacts are mounted on l eaf springs with rigid back-up 

arms to limit the defl ectio n .  This construction in 

which both moving and stationary contact arms de­

flect slightly, when contact is made,  minimizes the 

p os s ibility of the contacts opening momentarily un­

der severe shock .  Th e break stationary contact 

arms are leaf springs with rigid supporting arms to 

prevent overtravel . 

The motion of the armature causes the clutch 

discs to engage but will not close the contacts un­

til the trip m echanism l atches are released. When 

these latches are released and if the armature is 

still closed the contact arm s  move to the operated 

position by the action of the springs connecting the 

contact arms to the armature . 

Some styles  of the Typ e TK Relay are provided 

with a sealing contact to seal-in the contactor coil 

until the circuit is  opened by an external contact or 

switch ( such as a p u sh button) .  The s ealing contact 

is operated by an adjustabl e Micarta button extend­

ing from the same armature bracket which carri es 

the adjusting screw for the clutch operating arm. 

This button closes a m ake contact mounted on top 

of the magnetic yoke of the contactor. 

T ri p  Mechan i sm 

The trip mechanism is carried on a shaft thru the 

top of the gear train assembly. A l arge gear, a cir­

cular scal e  and two adjustabl e trip discs are at­

tached to this shaft. The l arge gear meshes with the 

pinion on the front clutch disc. The trip discs each 

have a small  bronze index pin proj ecting approxi­

m ately 1/32" from its edge. A hexagon headed trip 

screw in each disc operates one of the two l atch 

arm s  which in turn releases the moving contact 

arms to operate the contacts . The latch arms are 

mounted between bracket arms extending from the 

gear train front plate. The arrangement is such that 

the inner trip disc operates only the left hand l atch, 

while the outer trip disc op erates both latch arms .  

The moving contact arms can operate  only if the 

armature is closed . The trip mechanism shaft resets 

by the action of a spring fastened to the shaft and 

the gear train assembly plate. The mechanism i s  ad­

j u sted so that the index p ins are opposite the zero 

2 

on the scale  plate when the trip screws in the discs 

have reached a point where they just raise the 

Micarta l atch arm sufficiently to release the con­

tact arm s ,  the trip discs being rotated manually for 

this check while holding the shaft against its stop . 

CHARAC T E R I ST I CS 

In the 50 and 60 cycle relays the time settings 

avail abl e for the three gear positions are :  

Minimum 

2 Sec. 
. 3 Min. 

3 Min. 

Maximum 

30 Sec. 
5 Min . 

50 Min. 

The smallest sub-division i s  1 second on the 

30 second scal e ,  0 . 1 minute on the 5 minute scale,  

and 1 minute o n  the 50 minute scale .  

In  the 25  cycle relays  the m aximum time setting 

available for the three gear positions are 1, 1 0 ,  and 

100 minutes . The small e st sub-division is 2 s econds 

on the 1 minute scale ,  0 . 2  minute on the 10 minute 

scale ,  2 minutes on the 100 m inute scale .  

The reset time for maximum travel is  less  than 

one second. Since the clutch is disengaged to re­

set , the reset time is independent of the position of 

the sliding gear ass embly. 

The motor may require one or two seconds to 

reach synchronous speed after the relay i s  ener­

gized and its average speed during this accelerating 

p eriod will be something less  than synchronous 

speed. The time scales  o n  the dial make no pro­

vision for the effect the accelerating p eriod has 

upon the total operating time,  as this is not notice­
able on the intermediate or  slow speed setting s .  

When t h e  gears are i n  t h e  high speed p osition, i t  will 

be more accurate to use a scale setting approxi­

m ately one second less  than the desired time set­

ting. The motor will operate at 10% above or 1 5% 

under rated voltage. 

The two sets of m ain contacts can be adju sted 

to op erat e either simultaneously or sequentially. 

The left hand set is  single pole double throw ( mak e 

& break )  and the right hand set is single p ol e  single 

throw (make) .  The right hand contact arm also oper­

ates the independent bre ak motor circuit contact . 

The m ake contacts will carry 1 2  amperes contin­

uously and 20 amp eres for 1 minute.  The break con­

tact has somewhat less  pressure and will carry 

about 2/3 this rating. The contacts will open 2 
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MOTE: 

I OPERATES F I RST Ill SEQUENCE 
2 OPEIIATES IIEXT I ll  SEQUDICE 

INTEHAL SCHEMATIC 

FRONT VIE.W 

CotiTACTOII UIIIT 

TIMER UIIIT 

FOI .230 Y. AIIO UP, 
COIIIIECT TO TAP 011 
COIITACTOI COIL 

TEST SWI TCH 

TERNIMAL 

57-D- 7909 

Fig. l .  Internal Schematic ol the Type TK Relay for A C  
operation with Sealing Contact in the Type FT27 
Case. For Relays Without Sealing Contact the 
Circuit Associated with Term inal 7 is Om/Heel. 

IIOTE: 

l OrEIATES FIRST III SEQUEIICE 
2 01'£1lATES SECOIIO Ul SEOUUGE 

IMT£1tMAL SCHEMAT IC 

183A208 

Fig. 3 Internal Schematic ol the Type TK Relay lor DC Op­
eration with Inverter, with Sealing Contact, for use 
with momentary start contact, in the Type F T2 1  
Case. 

IIOTE: 

I Of"ERATES FIRST Ill S!(IUEIICE 
2 1lf'ERATES SECOIID I II SEQOEIICE 

JMTUIIAL SCHEMAT IC 

57-D- '7911 

Fig. 2. Internal Schematic of the Type TK Relay, for DC 
Operation with Inverter, Without Sealing Contact, 
in the Type F T2 7  Case. 

!lOTI: 

1 OPERATES F IRST lit SEQUENCE 
2 OPERATES IIUT II SEQUEIICE 

IITEitiiAL SCIIEIIATIC 

FRCNfT YU:W 

CGITACTOl UIIT 

fOI 230 ¥ . ... .. J'--++-1- =:��TO J� 01 
SULill COITACT 

.AFT COIITACT CLOS£D ftEII CMII 
AIIE IUU 

rur ••rc• 

TOIIII UL 

57 -D- '7910 

Fig. 4. Internal Schematic al the Type TK Relay for A C  
Operation; with Sealing Contact, with Shalt Con­
tact to Prevent Energization Before R elay Has 

Reset, in the Type FT21 Case. 
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TYP E T K R ELAY ____________________________________________________________ __ 

amp eres at 1 25 volts d-e; or a non-inductive current 

of 20 amperes at 1 1 5 volts a-c or 15 amperes at 230 

volts a-c.  

A make sealing contact is  supplied on some 
relays.  When supplied it is connected as shown 

in figures 1, 3 ,  4 and 6 and will keep the relay 

energized until the circuit is opened by a switch or 

contact external to the relay. 

I NSTAL L ATION 

Insp ect relay for any damage that might have 

occured in shipment. When removing the blocking 

from the contactor arm ature, make sure that the 
armature has not shifted off its bearings .  The arma­

ture blocking strip s m ay be left in the relay, with 

the short slotted ends turned upward, for use in 

case of possible future shipment of the relay.  Ro­

tate the tripping disc mechanism counter-clock wise 

and allow to re set to mak e  s ure that it returns to 
zero p o sitively. Remove the cover strip at the top 

of the gear cas e .  Thi s can be readily done by pul­

ling aside one end of the strip which covers the 
sides and bottom. This strip is  held against the 
top corner posts by a spring. When the bent-over 

end is clear of the top strip , the strip can be lifted 

off, exposing the sliding gear assembly and the 

gear position index plate.  With the large gear on 

clutch s haft set opposite the 30-second m ark on 

index plate, rotate this gear slowly in order to 

check for app arent friction in gear train.  

CONTA'CTOR 
COI L 

SEALING 
CONTACT 

REAR V I E W  

I-OPERATES F I RST I N  SEQUENCE 
2-0PERATES NE X T  IN S EQUENCE 

_ FOR 230 V AND UP CONNECT TO TAP ON 
CONTA CTOR 
COIL 

MOTOR 

56-D-807 

Fig, 6 - Internal Wiring Diagram ol the Type TK Relay 
With Sealing Contacts (lor a-c OperatlotJ) In the 
s�· Metal Case, 

4 

The relays should be mounted on switchboard 

panels or their e quivalent in a location free from 

dirt, moisture, excessive vibration,  and heat. Mount 

the relay vertically by means of the four mounting 
holes on the flange for semi-flush mounting or by 

CONTA CT R 
COIL 

MOTOR 
CONTA CT 

M 
@>-----�tyr::=----

REAR VIEW 

I-OPERATES FIRST IN SEQUENCE 

z-OPERATES NE X T  IN SEQUENCE 

OTOR 

78-D-245 

Fig. 5 - Internal Wiring Diagram ol the Type TK Relay 
Without Sealing Contacts (lor cl-c Operation With 
an Inverter) In the s�· Metal Case, 

CONTACTOR COIL � 
MOTOR 
CONTACT 

R E A R  V I E W  

I-OPERATES FIRST I N  SEQUENCE 
2-0PERATES N E X T  I N  SEQUENCE 

FOR 230 V 
AND UP 
CONNECT TO 
TAP ON 
CONTACT OR 
CO I L  

MOTOR 

56-D-8o6 

Fig, 7 - Internal Wiring Diagram ol the Type TK Relay 
Without Sealing Contacts (lor a•c Operation) In 
the s�· Metal Case, www . 
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AC OPERATION 

III l TH SEAL I N G  CONTACT �::;;��--fl_-
9 "L zc .. l. 

i � -
f,t !; j' ��!:�uL t--{1 

CONTACT 
AC __.! _ _.__ _____ _ 

To 
COITROLL.fD 

C I RCU I TS 

OC OPERAT ION 

li i THOUT SEAL I N G  CONTACT 
P0:£,?11 

CUT-OFF 
CONTACT 

[lTEIIIIAL 
START 
SWITCH � 

I'OS. 011 
II[G. 

8� L 2 

TO 
tO.riiOLL.EO 

CIRCUITS 

OC OPER'ATION 

'II TH 5 f A L I N G  CONTACT 

DEYICl iiUMIJEII CtN.II:T 
2 - TIMING RELAY TYPE. U 

t · MOTOR 

c&..- COIITACTOR 
J· SULIIIG COIITACT 
tC - COitTACT OPERATES flllST 

I II SEOUEIICE 
2C - COIIU.CT OPERATES SECOKO 

III SEOUEIICE 

TO 
COKTIIOLL.ED 
CIRCUITS 

Fig. 8- External Schematics of the Type TK Relay in the FT2 1  Case. 

A.C. OPUATlOI 
llfi�ACT 

TO 
COllROLLED 
CIRCUITS 

D.C. Of'EUTIQII 
IITII�ITAU 

·::· -..--------------u;. CUT-Off 
CDIT.ICT 

r f 

r ffi 

EUEUAI 
START 
SIITCI ---.. 

·-'L 2 r \ l 

·:: _.._ ____________ _ ros. 

I.C. OPEUTIOII 
IITto SULIII CDITAI;T 

PllS. --,--,:-;;;;;;;;---------;::=== " II£;. [}-i :��::���T STAll 
CQIIUCT 

" L" r ' 
I l 

DEVICE IU .. U CIIAIT 

l - TIIIIIIG RH.U, T1PE H t - IIOTOI 

� - COIIUtTOI 

ft - SEALIU COIUtT 
1C - COIUCT OPUAH$ fltST 

Ill SEQUUCE 

TO 
COIITIOLL(D 

CIIC.IUT1 

" 
CIITIOLLU 

I:IICIITI 
tt - COIITACT OPU,ms $[COli 

Ill SUUUC[ 

Fig. 9 - External Schematics of the Type TK Relay in the s�· Metal Case. 

288B828 
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TY P E TK R ELAY--
------------------------------------------------------------

means of the rear mounting stud or studs for pro­

jection mounting. Either a mounting stud or the 

mounting screws may be utilized for grounding the 

relay. The electrical connections may be made 

directly to the terminals by means of screws for 

steel p anel mounting or to the terminal studs fur­

nished with the relay for thick panel mounting. The 

terminal studs may be easily removed or inserted by 

locking two nuts on the stud and then turning the 
proper nut with a wrench. 

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

SETTINGS 

The typ e TK Relay is s et for the desired oper­

ating time by two adj ustments: 

1 .  Remove the cover strip at the top of the gear 

train assembly and shift the gears to the desired 

time scale .  

I n  order t o  minimize the mechanical shock due 

to the quick reset, the time scale used should be 

the longest of the three which will permit the relay 

to be set for the s horte st desired operating time. 

(See the third following p aragrap h). 

2 .  Then loosen the thumb nut locking the two 

trip discs to the trip mechanism shaft, and rotate 

them until each index pin is opp osite the desired 

scale marking. Securely tighten the thumb nut. 

The disc nearest the scale plate will trip the 

l eft finger only; the disc t hat is nearest the front 

will trip both contact fingers.  To set the contact 
fingers for s equential op eration the left finger must 

trip first,  as the motor is in s eries with the back 

contacts on the right- hand side. When this finger i s  

tripped, i t  opens t h e  motor circuit. 

In making these s ettings the trip disc should 

not be rotated so that the trip pins are hol ding the 

Micarta arms p art w ay up. Under this condition it i s  

possible for the moving contacts t o  bounce under 

these arms and close the front contacts instantan­

eously when the rel ay i s  energized. The minimum 

settings obtainabl e without p artially raising the 

latch arm are approximately 1\lz division on the 30 

second scal e ,  and corresponding points on the other 

scales .  

In s ome applications it may be desired to have 

the l eft-hand contact operate instantaneously, as 

6 

soon as the relay i s  energized, and have time del ay 

on the right- hand contact only. This can be done by 
setting the di sc nearest the scal e  plate so that the 

left-hand latch arm is raised above the end of the 

contact finger when the trip discs are reset. If any 
time-del ay is desired , however, the minimum setting 

obtainable without the possibility of erratic op era­

tion is the point at which the trip disc begins to 
raise the l atch arm. 

ADJUSTMENTS AND MAI NT ENANCE 

The proper adj ustments to insure correct oper­

ation of this relay have been made at the factory 

and should not be disturbed after receipt by the 

customer. If the adjustments have been changed, 

the relay taken ap art for repairs ,  or if it is d esired 

to check the adjustments at regular maintenance 

periods,  instructions below should b e  followed. 

Synchronous Motor 

The motor bearing contains a supply of l ubri­

cant suffi ci ent for 3 to 5 y e ars o f  servic e  under 

average conditio n s. Since in general aPPli c atio n  o f  

the rel ays ,  some m ay b e  required t o  operate  a t  an 

ambient temperature o f  -30° or -40°F, and others 

may be required to operate at an ambient tempera­

ture o f  o ver 100°F, a sp eci al oil i s  used which re­

tains sufficient fluidity at l o w  temp eratures and 

does not o xidize or deteriorate o th erwise at  high 

temp eratures. For relubrication o f  the motor after a 

p eriod o f  s ervice ,  this oil i s  supplied i n  1 o un c e  
bottl e s  a s  S!t l72423 1. Because o f  the clo se toler­

ance s  held in m an ufacture, no attempt sho ul d  be 

m ade to rep air the motor in  case of  damage. It 
should be returned to the factory for repair or a 

compl ete n e w  motor ordered as a rep l acement. 

Gear Tra in & Cl utch 

The gear train shafts run at l o w  speeds and re­

quire no l ubrication .  The mesh of  the gear teeth o n  

the sliding gear assembly of t h e  clutch shaft should 

be insp ected and the hub shifted slightly if neces­

sary to secure a full m e sh.  Then tighten the set 

screw securely. 

When the armature is held clo s ed,  the clu t ch 

teeth should have a full mesh and there should be 

1/ 32" to 3/ 64" follow on the clutch spring. Any 

necessary adjustment shoul d  be m ad e  by m eans of 

the lower screw in the bracket of  the front of the 

arm ature, and the l o ck nut should be securely 

tightened. One- quarter turn of the adju sting screw, 

\f I. 
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TYP E TK R EL AY----------------------------------------------------------�I.L�·�4�1-�5�74�.1�E 

after the clutch is clo sed and with the operating 

spring j ust touching the clutch pinion without de­

fl ection,  will give about 1/32" follow o n  the spring. 

When the armature is rel eased, the clutch teeth 

should have sufficient sep aration to prevent any 

interference with resetting of the trip discs. Too 

much follow o n  the clutch spring will prevent the 

clutch from being held open positively when the 

relay is d e- energi zed. A small drop of the same oil 

that is recommended for relubrication of the motor 

should be applied to the clutch pinion bearing at 

interval s of six months to one year. It can be ap­

plied by dipping a small wire into the oil and touch­

ing this to the clutch shaft hetween the two clutch 

discs. A very small amount of oil is sufficient. A 

drop of oil m ay be applied to the teeth of the clutch 

pinion at the same time.  

The shaft assembly on which the tripping discs 

are mounted is  assembled so that its reset spring 

has approxim ately l'l4 turns initial tension with shaft 

fully reset. There sho uld be 20 grams or more pres­

sure required at the front trip disc screw to j ust 

move the shaft assembly to the l eft. 

Trip Mechan i sm 

The die-case brack et which supports the l atch 

arm assembly is secured to the front gear plate  by 

means of screws p assing through slotted hol es.  
To adjust the position of  this bracket, loosen both 

the mounting screws and the screw which hol ds the 

stop bracket for the right h and ( front view) l atch 

arm. Move the sliding gear assembly o ut of  mesh, so 

that the trip discs will not rotate, and energize the 

relay. The l atch arms should be down so that the 
contact fingers are held o ut, Shift the die-case 

brack et so that with the l atch arms touching the 
aluminum trip discs ( not the trip screws) , the pro­

jection of the end of the l atch arm above the top of  

its adjacent contact finger will be . 090 inch for the 

left-hand finger and .09 5  inch for the right-hand 

finger. The dimension s  given apply to relays in 
which the trip discs are 1- 1/8 inch in diameter. 

Earlier relays used discs with a diameter of 1- 3/ 16 

inch and on these the dimensions should be . 100 

inch for the l eft-hand finger and . 120 inch for the 

right-hand finger. A small strip of  m etal with the 

ends filed to these dimensions will be convenient 

to use as a gauge. It can be rested on the ends o f  

the contact fingers and the bracket .shifted until the 

upp er front corners of the fingers are even with the 

ends of the gauge. The mounting screws for the 

bracket should then be tightened securely. The 

screw for the right-hand l atch arm stop brack et 

should be tightened and the brack et should be bent 

up or down until the l atch arms just clear the small 
bronze index pins projecting from the trip disc. 

Raise the right-hand l atch with the fingers and 

move the armature in by hand until the tips of the 

contact fingers are opposite the lowest portions of  

the l atch arms. When the  l eft-hand l atch arm is just 

touching its contact finger, there should be a gap 

of about . 0 10 "  to . 0 15  inch between the right-hand 

arm and its contact finger. ( This relation between 

the l atches and the contact fingers prevents any 

possibility o f  the l eft-hand finger tripping first when 

the trip discs are s et for simultaneous tripping) .  

Loosen the thumb nut locking the two trip discs 

and energize the relay with the gears still o ut o f  

mesh. Hold the fin al gear firmly against its back 

stop , and rotate each trip disc by hand until it de­

presses its l atch arm far enough to just trip the 

contact finger. The bronze pin projecting from each 

trip disc serves as its zero index, and should be 

oppo site the zero o n  the dial when the contact 

finger trips. The trip screws are prevented from 

turning by a locking wire spring which p asses 

through a slot in the inner end of the trip screw and 

it accessible from the rear of the trip disc. It should 

be moved out of the slot ,  and the trip screw should 

be screwed in or o ut until the index pin is oppo site 

the zero on the dial when the contact finger is re­

l e ased. Then the locking spring should be pl aced in 

the slot of  its trip screw to prevent any accidental 

change i n  adj ustment. The trip discs should re­

lease the contact fingers when the trip screws are 

one scal e  division or more from the center or lowest 
position. 

Rep eated tests have shown that the relay will 

make more than one million operations before the 

striking and rubbing action of the contact fin gers 

on the ends of the l atch arms wears them suffi­

ciently to require replacement. 

Contactor 

All contacts should be cleaned p eriodically. A 

contact burnisher S# 18 2A8 36HO 1 is recommended 

for this p urpose. The use of abrasive m aterial for 

cleaning contacts is not recommended because o f  

the danger of  embedding small p article s  in the face 

of the soft silver and thus impairing the contact. 

7 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



T Y P E T K  R ELAY __________________________________________________________ __ 

The stationary contacts should be adjusted by 
bending so that both moving contacts m ake simul­

taneously when they move in with the armature, with 

about 1/ 16 inch follow. With the rel ay de-energized, 

adjust the po sition of  the 1 eft-hand back contact 

spring, by means of the adjusting screw so that 

there will be a gap between the l atch arms and the 

contact fingers sufficient for the l atch arms to cl ear 

the contact fingers when resetting. Tighten the lock 

nut securely. The gap s  between the contact fingers 

and the ends of the l atch arms should be approxi­

m ately equal . If the gap s  are unequal , the contact 

fingers probably have been bent. When the rel ay i s  

de- energized and the front clutch member is  at the 
limit of its outward travel there should be a slight 

cle arance between the clutch spring and the washer 

at the front of the clut-ch pinion. There should also 

be cl earance between the clutch spring and the dial 

plate.  

The motor circuit contact should have 1/ 16 inch 

to 3/ 32 inch follow when the right-hand contact 

finger is against the l atch arm. When the motor cir­

cuit is op en ,  there should be no gap between the 

rear contact spring (in which the flat contact i s  

assembl ed) and its stop plate. 

On rel ays provided with a sealing contact, 

adjust the upper screw in the brack et at the front of 

the armature so that there will be 1/ 3 2  inch to 

3/ 64 inch follow in the seal-in contact after it has 
closed. Tighten the lock nut securely. When the 

relay is de-energi zed the seal-in contact should 
have 1/32 to 3/64 inch gap. 

R EN EWAL PARTS 

Rep air work can be done most satisfactorily at 

the factory. Ho wever, interchangeabl e p arts c an be 

furnished to the customers who are equipped for 

doing rep air work. When ordering p arts, always giv e  

the compl ete nameplate data. 

EN E RGY R E QU I R EMENTS 

The burden of the Type TK Relay at 1 15 volts, 60 cycles is as follo ws: 

Continuous 

Circuit Volt Rating watts Reactive V. A Volt- Amps. P . F. 

Motor 1 15 1. 8 1. 73 2. 5 44° L ag 

contactor 1 15 1 1. 5  14. 5 18. 5 5 1° L ag 

The burdens at the other 60 cycle vol t age ratings will be approximately the same as above. 
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T Y P E T K R E LAY ________________________________________________________ ___ 
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INSTALLATION 
Westinghouse I . L. 4 1 -574. 1 F  

• OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE TK TIMING RELAY 

CAUTION: Before p utting relays into service,  re­
move all blocking which may have been inserted for 
the purpose of securing the parts during shipment , 

make sure that all moving p arts operate freely, in­

sp ect the contacts to see that they are clean and 

close properly, and operate the relay to check the 

settings and electrical connections.  

AP P L ICAT I ON 

The Typ e TK Relay is an a-c timing relay for 

applications requiring a definite time del ay between 

the closing of an a- c circuit and the closing or open­

ing of other d-e or a-c circuits.  Accurate time-set­

tings from two seconds to fifty minutes can be ob­

tained, and, for any setting, the reset time is less 

* than one second. One typ e having a 2 second to 125  

minutes range is also available .  

The relay is  used where time delay is required 

in motor, generator, or rectifier control circuits. It is 

also widely used in industrial applications.  

One type of the relay is available for use with a 

d-e to a-c inverter where a reliable a-c control volt­

age is not available. The inverter is described i n  

I .L .  4 1-856. 

CONSTRUCTION AND OP ERATION 
The type TK rel ay con sists of  a synchronous 

motor, a gear train to  provide three different ratios, 

a clutch i nterposed in the gear train to p ermit quick 

resetting when the relay i s  de- energized, a contactor 

which carries the main contacts and operates the 
clutch, and a tripping mechanism adjustable for 
time-delay. 

Synchronous Motor 

The motor for driving the gear train is located on 

the back plate of the gear train assembly in the 

lower right-hand corner. It runs at a synchronous 

speed of 600, 500 or 250 R . P . M. for 60 , 50 or 25 

cycle relays respectively. Its bearing has an oil 

reservoir with sufficient capacity for several years 

SUPERSEDES I . L .  41 -574 . 1 E 
* Denotes change from superseded issue . 

of normal op eration. On relays rated at 230 or high­
er, the contactor coil has a tap brought out at the 

proper place to act as an auto-transformer to supply 

1 15 volts for the motor. 

Gear Tra i n  and Cl utch 

The gear train is assembled as a separate unit 

and consists of two brass bearing plates fastened 

together at the corners by brass posts. The gear 

shafts run at l ow speeds and require no l ubrication. 

The three different speeds are obtained by changing 

the location of a sliding gear assembly. This as­

sembly consi sts of two gears on a hub that is free 

to slide on the clutch shaft and can be locked in 

any desired position with a set screw. The hub is 

moved to the position where the larger gear is op­

po site the arrow on the index plate corresponding to 

the desired time scale.  

The clutch is two aluminum discs with serrated 

faces, arranged so that they are positively engaged 

and disengaged by a spring arm on the contactor 

armature when the l atter is in its closed and open 

positions resp ectively. The rear disc is fastened to 

a shaft on the gear train. The front disc is a run­

ning fit on the end of the same shaft. The latt·er 

disc has fastened to it the pinion which drives the 
tripping mechanism. When the relay is energized , 
the clutch discs engage and power is transmitted 

from the motor, through the gear train, to the trip­

ping mechanism. When the relay is de- energized, 

the clutch discs are sep arated by the opening of the 

contactor armature. 

Contactor 
The contactor is a clapper typ e element with a 

E shaped magnetic frame with a solenoid coil on the 

center leg. The moving armature is hinged at the 

bottom of the magnetic frame,  and held open by a spring 

below the hinge. A spring arm is fastened to the top 

center of the armature ,  and its outer end presses 

against the front half of  the clutch when the con­

tactor coil is energized. The position of this arm is 

controlled by an adjusting screw on a bracket fast­

ened to the front of the armature. 
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TYP E T K R ELAY--
---------------------------------------------------------

Two contact fingers are pivoted at the lower end 

of the armature and e ach is fre e  to move indepen­

dently of the armature against a spiral spring. Silver 

contacts are fastened near the top ends of the fing­

ers . The stationary contact arms have silver con­

tact surfaces on the outer ends, and are fastened to 

terminal posts in the base.  The make stationary con­

tacts are mounted on leaf springs with rigid back-up 

arms to limit the defl ection. This construction in 

which both moving and stationary contact arms de­

flect slightly, when contact is made, minimizes the 

possibility of the contacts opening momentarily un­

der severe shock . The break stationary contact 

arms are leaf springs with rigid supporting arms to 

prevent overtravel . 

The motion of the armature causes the clutch 

discs to engage but will not close the contacts un­

til the trip m echanism l atches are released. When 

these l'atches are released and if the armature is 

still closed the contact arms move to the operated 

position by the action of the springs connectin g  the 

contact arms to the armature. 

Some styles of the Type TK Relay are provided 

with a sealing contact to seal-in the contactor coil 

until the circuit is opened by an external contact or 

switch (such as a p ush button) .  The s ealing contact 

is operated by an adj ustable Micarta button extend­
ing from the same armature bracket which carri es 

the adjusting screw for the clutch operating arm. 

This button closes a make contact mounted on top 

of the magnetic yoke of the contactor. 

T ri p  Mechani sm 

The trip mechanism is carried on a shaft thru the 

top of the gear train assembly. A l arge gear, a cir­

cular scal e  and two adjustable trip discs are at­

tached to this shaft. The l arge gear meshes with the 

pinion on the front clutch disc. The trip discs each 

have a small bronze index pin proj ecting approxi­

m ately 1/32" from its edge. A hexagon headed trip 

screw in each disc operates one of the two l atch 

arms which in turn releases the moving contact 

arms to operate  the contacts.  The latch arms are 

mounted between bracket arms extending from the 

gear train front plate.  The arrangement is such that 

the inner trip disc operates only the left hand latch, 

while the outer trip disc op erates both latch arms. 

The moving contact arms can operate only if the 

armature is closed. The trip mechanism shaft resets 

by the action of a spring fastened to the shaft and 

the gear train assembly plate. The mechanism is ad­

justed so that the index p ins are opposite the zero 

2 

on the scale plate when the trip screws in the discs 

have reached a point where they just raise the 

Micarta l atch arm sufficiently to release the con­
tact arms, the trip discs being rotated manually for 

this check while holding the shaft against its stop . 

CHARACT E R I ST I CS 

In the 50 and 60 cycle relays the time settings 

available for the three gear positions are :  

Minimum 

2 Sec. 
. 3 Min. 

3 Min. 

Maximum 

30 sec. 
5 Min . 

50 Min. 

The smallest sub-division is  1 second on the 

30 second scale ,  0 .  1 minute on the 5 minute scale, 

and 1 minute on the 50 minute scale .  

In  the 25  cycle relays the maximum time setting 

avail able for the three gear po sitions are 1, 1 0 ,  and 

100 minutes. The smallest sub-division is 2 seconds 

on the 1 minute scale ,  0.2 minute on the 10  minute 

scale ,  2 minutes on the 100 minute scale. 

The reset time for maximum travel is less than 

one second. Since the clutch is disengaged to re­

set, the reset time is independent of the position of 

the sliding gear assembly. 

The motor may require one or two seconds to 

reach synchronous sp eed after the relay is ener­
gized and its average speed during this accelerating 
p eriod will be something less than synchronous 
speed. The time scales on the dial make no pro­

vision for the effect the accelerating p eriod has 

upon the total operating tim e, as this is not notice­
able on the intermediate or slow speed settings. 

When the gears are in the high sp eed position, it will 
be more accurate to use a scale setting approxi­

mately one second less than the desired time set­

ting . The motor will operate at 10% above or 1 5% 

under rated voltage. 

The two sets of main contacts can be adjusted 

to op erate either simultaneously or sequentially. 

The left hand set is single pole double throw (make 

& break) and the right hand set is single pole single 

throw (make). The right hand contact arm also oper­

ates the independent bre ak motor circuit contact. 

The make contacts will carry 1 2  amp eres contin­

uously and 20 amp eres for 1 minute .  The break con­

tact has somewhat less pre ssure and will carry 

about 2/3 this rating. The contacts will open 2 
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INTERNAL SCHEMAT I C  

TUtU UNIT 
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IIOTE: 

1 OPERATES f i RST Ill SEQUENCE 2 OPEIAT£S IEXT Ill SEQUENCE 

TEST SWI TCH 

T£1MIIIAL 

57-D- 79(!) 

Fig. 1 .  Internal Schematic ol the Type TK R elay lor A C  
operation with Sealing Contact in the Type FT2J 
Case. For Relays Without Sealing Contact the 
Circuit Associated with Terminal 7 is Omitted. 
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Fig. 3 Internal Schematic ol the Type TK Relay for DC Op­
eration with Inverter, with Sealing Contact, for use 
with momentary start contact, in the Type F T2 1  
Case. 
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Fig. 2. Internal Schematic of the Type TK Relay, lor DC 

Operation with Inverter, Without Sealing Contact, 
in the Type FT2J Case. 

ltOTt: 

1 OPEIIATU FIRST IM IEQUEIICE 
2 OPEIIATES IIEXT Ill SEQUEIICE 

IITliiAL ICIIEIOAT I C  

COITACTUI UI I T  

FOI 210 ¥. All II', f'-t-+--t- ::'l!.CT,.. TO J� 01 
SULIH conan 
.AfT COITACT Ct.ISlD .. EICAMI 
AlE 1[10 

TEIT •nu 

TUM liM. 

57-D- 7910 

Fig. 4. Internal Schematic ol the Type TK Relay for A C  
Operation; with Sealing Contact, with Shalt Con­
tact to Prevent Energ/zation Before R elay Has 
Reset, in the Type FT2J Case. 
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TYP E TK R E LAY __________________________________________________________ __ 

amp eres at 1 25 volts d-e; or a non-inductive current 

of 20 amp eres at 1 15 volts a-c or 15 amperes at 230 

volts a-c.  

A make sealing contact is supplied on some 

relays.  When supplied it is  connected as shown 

in figures 1 ,  3 ,  4 and 6 and will keep the relay 

energized until the circuit is opened by a switch or 

contact external to the rel ay. 

I NSTAL L ATION 

Insp ect relay for any d am age that might have 

occured in shipment. When removing the blocking 

from the contactor arm ature, make sure that the 

armature has not shifted off its bearings.  The arma­

ture blocking strip s m ay be left in the relay, with 

the short slotted ends turned upward, for use in 
case of possible future shipment of the relay. Ro­

tate the tripping disc mechani sm counter-clockwise 
and allow to reset to make sure that it returns to 

zero positively. Remove the cover strip at the top 

of the gear c as e .  Thi s c an be readily done by pul­

ling aside one end of the strip which covers the 
sides and bottom. This strip is held against the 
top corner posts by a spring. When the bent-over 

end is clear of the top strip , the strip can be lifted 

off, exposing the sliding gear assembly and the 

gear position index plate.  With the large gear on 

clutch shaft set oppo site the 30- second mark on 

index plate, rotate this gear slowly in order to 

check for app arent friction in gear train.  

CONTA'CTOR 
COI L 

SEALING 
CONTACT 

REAR V I E W 

!·OPERATES F I RST IN SEQUENCE 
2·0PERATES NEXT I N  S EQUENCE 

� FOR 230 V 
ANO UP 
CONNECT TO 
TAP ON 
CONTA C TOR 
COIL 

MOTOR 

56-D-807 

Fig. 6 - Internal Wiring Diagram al the Type TK Relay 
With Sealing Contacts (lor a-c Operatfo11J In the 
5%• Meta/ Case. 

4 

The relays should be mounted on switchboard 

panels or their equivalent in a location free  from 

dirt , moisture, excessive vibration , and heat .  Mount 

the relay vertic ally by means of the four mounting 

holes on the flange for semi-flush mounting or by 

CONTA CT R 
COIL 

MOTOR 
CONTA C T  

M 

@1-------'v,=:::..----

REAR V I E W  

I ·  OPERAT E S  FIRST IN S E Q U E N CE 
2·0PERATES N E X T  IN SEQU E N C E  

OTOR 

78-D-245 

Fig, 5 - Internal Wiring Diagram ol the Type TK Relay 
Without Sealing Contacts (lor d·c Operation With 
an Inverter) In the 5%• Metal Case. 

MOTOR 
CONTACT 

R E A R  V I E W  

!·OPERATES FI RST I N  SEQUENCE 
2·0P�RATES N E X T  I N  SEQUENCE 

FOR 2 3 0  V 
ANO UP 
CONNECT TO 
TAP O N  
CONTACT OR 
COIL 

MOTOR 

56-D-806 

Fig, 7 - Internal Wiring D iagram ol the Type TK Relay 
Without Sealing Contacts (lor a-c Operation) In 
the 5%• Meta/ Case, www . 
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CUI-OFF 
COIIU.CT 

AC OPE RAT I ON 

WITH SEAlt NG CONUCT 

:( 

;�  r-J. 
m::"' t-{] T 
COIITACT

AC _.1 _ _._ _____ _ 

"O:t,?• 
CUT•Off 
COli TACT 

EXTERNAL 
START 
SWITCH

�
, 

ros. oa II[Q. 
I 

TO 
COIITIOLLfD 

CI RCUITS 

TO 
CO.TIOLI.£0 

CIRCUITS 

DC OPERA T I ON 

WITH SEALING CONTACT 

DlY I Cl IIUMI£11 CIM.IT 
2 • TINIIIG IELAY TYPE U t· WOTOI 

c&.- COIIUCTOII 

sf-• SEAL 1110 COl TACT 

IC • CO.TACl Of'UATES fiiST 
I ll  SEQUUCE 

2C • COIITACT OPEilATES SECOIO 
I II SEOU£11Cf 

TO 

COIITIOLI.£0 

CIICUITS 

Fig, 8 - External Schematics of the Type TK Relay in the FT2 l  Case, 

A.C. OPUATIOII 

IITI�ACT 

u--�------------
�ft-off 
COlT ACT 

TO 
COITRDLLEO 

CIRCUITS 

II.C. OPEUTIOII 

IITII�IfACT 

7:· --�--------------------------
II[C. 

Tl 
CIITIILLII CIICIIU 

I.C. OPEIATIUII 
liT• SULIII CllflCJ 

DUlCE IUIIU CIAIT 

2 - TilliNG !tHAT, T"E U. t- ""' 
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1t · COIITACT OrUAHS fiiST lit SEQUUCE 

TO CDIITIOLLU 
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Ill SEtUUU 

Fig. 9 - External Schematics of the Type TK Relay In the s�· Metal Case, 
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TY P E T K  R EL AY __________________________________________________________ __ 

means of the rear mounting stud or studs for pro­

jection mounting. Either a mounting stud or the 

mounting screws may be utilized for grounding the 

rel ay. The electrical connections may be made 

directly to the terminals by means of screws for 

steel p anel mounting or to the terminal studs fur­

nished with the relay for thick panel mounting. The 

terminal studs may be easily removed or inserted by 

locking two nuts on the stud and then turning the 
proper nut with a wrench. 

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

SETTINGS 

The typ e TK Relay is set for the desired oper­

ating time by two adj ustments: 

1. Remove the cover strip at the top of the gear 

train assembly and shift the gears to the desired 
time scale .  

In  order to  minimize the mechanical shock due 

to the quick reset,  the time scale used should be 

the longest of the three which will permit the relay 

to be set for the shortest desired operating time. 

(See the third following p aragraph). 

2 .  Then loosen the thumb nut locking the two 

trip discs to the trip mechanism shaft, and rotate 

them until e ach index pin is opposite the desired 

scale marking. Securely tighten the thumb nut. 

The disc nearest the scale plate will trip the 

left finger only; the disc t hat is nearest the front 

will trip both contact fingers.  To set the contact 
fingers for sequential operation the left finger must 

trip first, as the motor is in series with the back 

contacts on the right-hand side . When this finger is 
tripped, it opens the motor circuit. 

In making these settings the trip disc should 

not be rotated so that the trip pins are holding the 

Micarta arms p art w ay up . Under this condition it is 

possible for the moving contacts to bounce under 

these arms and close the front contacts instantan­

eously when the relay is energized. The minimum 

settings obtainabl e without p arti ally raising the 

latch arm are approximately lYz division on the 30 

second scale , and corresponding points on the other 

scales .  

In  some applications it  may be desired to  have 

the left-hand contact op erate instantaneously, as 

6 

soon as the relay i s  energized, and have time del ay 

on the right-hand contact only. This can be done by 

setting the disc nearest the scal e  plate so that the 

left-hand latch arm is raised above the end of the 

cont act finger when the trip discs are reset.  If any 
time-del ay is desired, however, the minimum setting 

obtainable without the po ssibility of erratic op era­

tion is the point at which the trip disc begins to 
raise the latch arm. 

ADJUSTMENTS AND MAI N T ENANCE 

The proper adj ustments to insure correct oper­

ation of this relay have been made at the factory 

and should not be disturbed after receipt by the 

customer. If the adjustments have been changed ,  

the relay taken ap art for repairs, or if  it i s  desired 

to check the adj ustments at regular maintenance 

periods ,  instructions below should be  followed. 

Synchronous Motor 

The motor bearing contains a supply of l ubri­

cant sufficient for 3 to 5 years o f  service under 

average condition s. Since in general application o f  
the relays, some may be required t o  operate  at an 

ambient temperature o f  -30° or -40°F, and others 

maj be required to op erate at an ambient tempera­

ture o f  over 100°F, a sp eci al oil i s  used which re­

tains sufficient fluidity at l o w  temperatures and 

does not o xidize or deteriorate o therwise at high 

temp eratures. For relubrication o f  the motor after a 

p eriod of service,  this oil is supplied in 1 ounce 

bottl e s  as Stt 17 2423 1. Because of  the close toler­
ances held i n  m anufacture, no attempt should  be 

m ade to rep air the motor in  case  of  damage. It 

should be returned to the factory for repair or a 
compl ete new motor ordered as a replacement. 

Gear Tra in  & Cl utch 

The gear train shafts run at low speeds and re­

quire no lubrication. The mesh of the gear teeth o n  

t h e  sliding gear assembly of t h e  clutch shaft should 

be insp ected and the hub shifted slightly if neces­

sary to secure a full mesh. Then tighten the set 

screw securely. 

When the armature is h eld  clo sed, the clu t ch 

teeth should have a full mesh and there should be 

1/32" to 3/ 64" follow o n  the clutch spring. Any 

necessary adjustment should  be m ad e  by m eans of  

the  lower screw i n  the  bracket of  the front o f  the 

arm ature, and the lock nut should  be securely 
tightened. One- quarter turn of the adj usting screw, 
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T Y P E T K  R ELAY----------------------------------------------------------�'·L�·�4�1-�5�74�.1�F 

after the clutch is clo sed and with the operating 

spring just touching the clutch pinion without de­

fl ection, will give about 1/ 32" follow on the spring. 

When the armature is released, the clutch teeth 

should have sufficient separation to prevent any 

interference with resetting of the trip discs. Too 

much follow on the clutch spring will prevent the 

clutch from being held open positively when the 

relay is  d e- energized. A small drop of the same oil 
that is recommended for relubrication of the motor 

should be applied to the clutch pinion bearing at 

intervals of six months to one year. It can be ap­

plied by dipping a small wire into the oil and touch­

ing this to the clutch shaft between the two clutch 

discs. A very small amount of oil is sufficient . .  A 

drop of oil may be applied to the teeth of the clutch 

pinion at the same time.  

The shaft assembly on which the tripping discs 

are mounted is assembled so that its reset spring 

has approximately 1)4 turns initial tension with shaft 

fully reset. There should be 20 grams or more pres­

sure required at the front trip di sc screw to just 
move the shaft assembly to the l eft. 

Trip Mechan i sm 

The die-case bracket which supports the l atch 

arm assembly is s ecured to the front gear pl ate by 

means of screws p assing through slotted holes. 

To adjust the position of this bracket, loosen both 

the mounting screws and the screw which holds the 

stop bracket for the right h and (front view) l atch 

arm. Move the sliding gear assembly out of mesh, so 

that the trip discs will not rotate, and energize the 

rel ay. The l atch arms should be down so that the 

contact fingers are held out. Shift the die- cas e  
brack et so that with the l atch arms touching the 

aluminum trip discs ( not the trip screws) ,  the pro­
j ection of the end of the l atch arm above the top of 

its adjacent contact finger will be . 090 inch for the 

left-hand finger and . 0 9 5  inch for the right-hand 

finger. The dimensions given apply to relays in 

which the trip discs are 1- 1/8 inch in diameter. 

Earlier relays used discs with a diameter of 1-3/ 16 

inch and on these the dimensions should be . 100 

inch for the left-hand finger and . 120 inch for the 

right-hand finger. A small strip of m etal with the 

ends filed to these dimensions will be convenient 

to use as a gauge. It can be rested on the ends of 

the contact fingers and the bracket shifted until the 

upp er front corners of the fingers are even with the 

ends of the gauge. The mounting screws for the 

bracket should then be tightened securely. The 

screw for the right-hand l atch arm stop brack et 

should be tightened and the bracket should be bent 

up or down until the l atch arms just cle ar the small 
bronze index pins projecting from the trip disc. 

Raise the right-hand l atch with the fingers and 

move the armature in by hand until the tips of the 

contact fingers are opposite the lowest portions of 

the l atch arms. When the l eft-hand l atch arm is  just 

touching its contact finger, there should be a gap 

of about . 0 10 "  to .0 15  inch between the right-hand 

arm and its contact finger. ( This relation between 

the l atches and the contact fingers prevents any 

possibility of the l eft-hand finger tripping first when 

the trip discs are s et for simultaneous tripping). 

Loosen the thumb nut locking the two trip discs 

and energize the relay with the gears still out of 

mesh. Hold the final gear .  firmly against its back 

stop,  and rotate each trip disc by hand until it de­

presses its l atch arm far enough to just trip the 

contact finger. The bronze pin projecting from each 

trip disc serves as its zero index, and should be  

oppo site the zero on the  dial when the  contact 

finger trips. The trip screws are prevented from 

turning by a locking wire spring which p asses 

through a slot in the inner end of the trip screw and 

is accessible from the rear of the trip disc. It should 

be moved out of the slot, and the trip screw should 

be screwed in or out until the index pin is opposite 

the zero on the dial when the contact finger is re­

l e ased. Then the locking spring should be placed in 

the slot of its trip screw to prevent any accidental 

change in adjustment. The trip discs should re­

lease the contact fingers when the trip screws are 

one scale division or more from the center or lowest 
position. 

Rep eated tests have shown that the relay will 

mak e  more than one million operations before the 

striking and rubbing action of the contact fingers 

on the ends of the l atch arms wears them suffi­

ciently to require replacement. 

Contactor 

All contacts should be cleaned p eriodically. A 

contact burnisher Stt 18 2A8 36HO 1 is recommended 

for this purpose. The use of abrasive m aterial for 

cleaning contacts is not recommended because of 

the danger of embedding small p article s  in the face 
of the soft silver and thus impairing the contact. 
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T Y P E T K  R E LAY------------------------------------------------------------

The stationary contacts should be adjusted by 
bending so that both moving contacts m ake simul­

taneously when they move in with the armature, with 

about 1/ 16 inch follow. With the relay de-energized, 

adjust the po sition of  the l eft-hand back contact 

spring, by m eans of the adjusting screw so that 

there will be a gap between the l atch arms and the 

contact fingers sufficient for the l atch arms to clear 

the contact fingers when resetting. Tighten the lock 

nut securely. The gap s  between the contact fingers 

and the ends of the l atch arms should be approxi­

mately equal .  If the gaps are unequal , the contact 

fingers probably have been bent. When the rel ay i s  

de- energized and the front clutch member is  at the 

limit of its outward travel there should be a slight 

clearance between the clutch spring and the washer 

at the front of the clutch pinion. There should also 

be clearance between the clutch spring and the dial 

plate.  

The motor circuit contact should have 1/ 16 inch 

to 3/ 32 inch follow when the right-hand contact 

finger is against the l atch arm. When the motor cir­

cuit is open, there should be no gap between the 

rear contact spring ( in which the flat contact is  

assembled) and its  stop plate. 

On relays provided with a sealing contact, 

adjust the upper screw in the brack et at the front of  
the armature so  that there will be 1/32 inch to 

3/ 64 inch follow in the seal-in contact after it h as 

clo sed. Tighten the lock nut securely. When the 

relay is de-energized the seal-in contact should 
have 1/ 3 2  to 3/64 inch gap. 

R EN EWAL PARTS 

Repair work c an be done most satisfactorily at 

the factory. However, interchangeabl e p arts c an be 

furnished to the customers who are equipped for 

doing rep air work. When ordering p arts, always giv e  

the comp l ete nameplate data. 

Ji. EN E RGY R EQU I R EMENTS 

The burden of the Type TK Relay at 1 15 volts, 60 cycles is as follo ws: 

continuous 

Circuit Volt Rating watts Reactive V. A. Volt- Amps. P . F. 

Motor 120 1 .9 1 .81 2 . 6  44° L ag 

contactor 1 20 1 2  1 5 . 2  1 9 . 4  5 1° L ag 

The burdens at the other 60 cycle voltage ratings will be approximately the s ame as above. 
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TYP E TK R ELAY ______________________________________________________ ___ 
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Fig, 1 1  - Outline & Drilling Plan for the Type TK R elay in the Type FT2l Case. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



W E S T I N G H O U S E E L E C T R I C  C O R P O R A T I O N  
R E LAY- I N STR U M E NT D I V I S I O N  N EWA R K ,  N .  J.  

Printed in U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 




