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TYPE TK TIMING RELAY

CAUTION Before putting relays into service,
remove all Dblockling which may have been 1in-
serted for the purpose of securing the parts
during shipment, make sure that all moving
parts operate freely, 1lnspect the contacts to
see that they are clean and close properly,
and operate the relay to check the settlngs
and electrical connectlons.

APPLICATION

The Type TK Relay 1s an a-c timlng relay for
applications requiring a deflnite time delay
between the closing of an a-c cilrcult and the
closing or opening of other d-c orga=e "cilr-
cults. Accurate time-settings frém two sec-
onds to fifty minutes can be gbtalned, and,
for any setting, the reset time 1§ less than
one second.

The relay 1s used wherel| time delay is re-
quired in motor, generatdwy, ovmPectifier con-
trol circuits. It is also widely used in in-
dustrial applicationgh

One type of the, relay 1s avallable for use
with a d-c toga=e, Inverter where a rellable
a-c control voltége 1s not avallable. The in-
verter is degecriBed in I.L. 41-856.

CONSTRUCTION AND OPERATION

The type TK relay conslsts of a synchronous
motor, a gear traln to provide three different
ratios, a clutch 1nterposed in the gear train
té ) permlt quick resetting when the relay 1s
de-energlzed, a contactor which carries the
maln 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*Denotes change from superseded issue.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 traln 1s
located on thé@{back) “plate of the gear traln
assembly 1ind#the Tower right-hand corner. It
runs at afsynchrénous speed of 600, 500 or 250
R.P.M. gfor 60, 50 or 25 cycle relays re-
spectively.| ¥Its bearing has an oll reservolr
wlthQsuffic¢ient capaclty for several years of
normal operatlion. On relays rated at 230 or
higher; the contaétor coll has a tap brought
outh, at the proper place to act as an auto-
fransformer to supply 115 volts for the motor.

Gear Traln and Clutch

The gear traln 1s assembled as a separate
unlt and conslists of two brass bearing plates
fastened together at the corners by brass
posts. The gear shafts run at low speeds and
require no 1lubrication. The three different
speeds are obtalned by changing the 1location
of a sliding gear assembly. This assembly
conslsts of two gears on a hub that 1s free to
slide on the clutch shaft and can be locked in
any desired position with a set screw. The
hub 1s moved to the poslitlion where the larger
gear 1s opposlite the arrow on the index plate
corresponding to the deslired time scale.

The clutch 1s two alumlinum disc with ser-
rated faces, arranged so that they are posil-
tively engaged and disengaged by a spring arm
on the contactor armature when the 1latter 1s
In 1ts closed and open positlons respectilvely.
The rear disc 1s fastened to a shaft on the
gear train. The front disc 1s a running fit
on the end of the same shaft. The latter disc
has fastened to 1t the pinion which drives the
tripping mechanlsm. When the relay 1s ener-
glzed, the clutch discs engage and power 1s
transmitted from the motor, through the gear
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train, to the tripping mechanism. When the
relay 1s de-energlzed, the clutch discs are
separated by the opening of the contactor arm-
ature.

Contactor

The contactor 1s a clapper type element
with a E shaped magnetic frame wilth a sole-
nold coll on the center leg. The moving arma-
ture 1s hinged at the bottom of the magnetic
frame, and held open by a spring below the
hinge. A spring arm 1s fastened to the top
center of the armature, and 1ts outer end
presses agalnst the front half of the clutch
when the contactor coll 1s energlzed. The
position of thils arm 1s controlled by an ad-
Justing screw on a bracket fastened to the
front of the armature.

Two contact fingers are pilvoted at the lower
end of the armature and each 1s free to move
independently of the armature against a spiral
spring. Sillver 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 termlnal posts
in the base. The make statlonary contacts are
mounted on 1leaf springs with rigid backsup
arms to 1limit the deflectlion. This construec-
tion 1n which both moving and stationapyw con=
tact arms deflect slightly, wheny,contact |is
made, minimizes the possibllity of‘ythewmeon-
tacts opening momentarlily under severe<ghock.
The break statlonary contact “arms “Jare 1leaf
springs with rigid supportinggmarms,to prevent
overtravel.

The motion of the armatureé causes the clutch
discs to engage but “will not close the con-
tacts until the trdlp mechanlsm latches are re-
leased. When these datches are released and
1f the armature 1s,std1ll 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 coill until the circult 1s opened by
an external contact or switch (such as a push
butten). The sealing contact 1s operated by

an adjuBtable Micarta button extending from
the same armature bracket which carries theé
adjusting screw for the clutch operating arm.
Thls button closes a make contact mounted on
top of the magnetic yoke of the contactor.

Trip Mechgnism

The trip mechanism 1s carried “on a/ shaft
thru the top of the gear traln assembly. A
large gear, a circular scalefandjtwo adJjust-
able trip discs are attached"to this shaft.
The large gear meshes with the plnion on the
front clutch disc. The t®ip discs each have a
small bronze 1ndex (plIny projecting approxi-
mately 1/32" from 1t§,edge. A hexagon headed
trip screw 1n eagh disc’ operates one of the
two 1latch azms which In turn releases the
moving contact ‘apms“to operate the contacts.
bracket
arms extending®w from the gear traln front

The latchgarms ‘are“mounted between

plate. The arrangement 1s such that the inner
trip disc opeérates only the left hand latch,
while the,outer trip disc operates both latch
arms./ The moving contact arms can operate
only(dif/the armature 1s closed. The trip me-
chanism shaft resets by the actlon of a spring
fastened to the shaft and the gear traln as-
sembly plate. The mechanlism 1s adjusted so
that the 1ndex plns are opposite the zero on
the scale plate when the trip screws 1n the
discs have reached a polnt where they Just
ralse the Milcarta latch arm sufficiently to
release the contact arms, the trip discs beilng
rotated manually for this check while holding
the shaft agalnst 1ts stop.

CHARACTERISTICS

In the 50 and 60 cycle relays the maximum
time settlngs avallable for the three gear
posltions are 30 seconds, 5 minutes, and 50
minutes. The smallest sub-division 1s 1 sec-
ond on the 30 second scale, 0.1 minute on the
5 minute scale, and 1 mlnute on the 50 minute

scale.

In the 25 cycle relays the maximum time
setting avallable for the three gear positions
are 1, 10, and 100 minutes. The smallest sub-
division 1s 2 seconds on the 1 minute scale,
0.2 minute on the 10 mlnute scale, 2 minutes
on the 100 minute scale.
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Fig. 1. Internal Schematic of the Type TK Relay for AC

operation with Sealing Contact in the Type FT21
Case. For Relays Without Sealing Contact the
Circuit Associated with Terminal 7 is_Omitted.

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

Operation with Inverter, Without Sealing Contact,
in the Type FT21 Case.
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Fig. 4. Internal Schematic of the Type TK Relay for AC

Operation; with Sealing Contact, with Shaft Con-
tact to Prevent Energization Before Relay Has
Reset, in the Type FT21 Case.



TYPE TK RELAY

The reset time for maximum travel 1s 1less
than one second. Since the clutch 1s disen-
gages to reset, the reset time 1s 1ndependent
of the position of the sliding gear assembly.

The motor may require one or two seconds to
reach synchronous speed after the relay 1s en-
erglzed and 1ts average speed during this ac-
celerating period will be somethlng less than
The time the

dial make no provision for the effect the ac-

synchronous speed. scales on
celerating period has upon the total operating
time, as this 1s not noticeable on the inter-
settings. When the
gears are 1in the high speed position, it will
be more accurate to

medlate or slow speed

use a scale setting ap-

proximately one second less than the desired

time setting. The motor will operate at 10%
above or 15% under rated voltage.
The two sets of maln contacts can be ad-

Justed to operate elther simultaneously or se-
quentlially. The left hand set 1s single pole
double throw (make & break) and the right hand
The
right hand contact arm also operates the inde-
The make
continuously

set 1s single pole single throw (make).
pendent break motor cilrcult contact.
will
and 20 amperes for 1 minute.
tact has somewhat

carry about 2/3 this
will
non-lnductive

contacts carry 12 amperes

The
less pressure
The
volts d-cf or ga

115

break con-
will

contacts

and

rating.
at 125
current of 20 amperes, at

open 2 amperes

volts a-c or 15 amperes at 230 voltg’a=e.

A make seallng contact 1s supplied “on some
When supplied 1t 18 connected as

figures 1, 3 and 4 and will keep the
relay energized until the gireuilt is opened by

relays.
shown 1n

a switch or contact exXternad to the relay.

INSTALLATION

Inspect relay for any damage that might have
occured in When the

contactor armature, make

shipment.
blockling from the
sure that,théjarmature has not shifted off its
bearings.
left 1n, thempelay, with the short slotted ends
turnéd, upward,

removing

Thelarmature blocking strips may be

1n case of possible
Rotate the

for wuse

fugure), shipment of the relay.

and
allow to reset to make sure that 1t returns to
the cover strip at
This can be readily
of the strip
This strip
corner posts by a
bent-over end 18 ci@ar of

strip can begylifted off,
asgsemblyy and the
index plate. [(With Wwthe large

shaft oppos8ite the 30-
i1ndex plate, rotate this gear
slowly in order to check forjapparent friction

tripping disc mechanism counter-clockwise
zero posltively. Remove
the top of the gear case.
done by pulling aside one end
which covers the sides and bottom.
1s held
spring.
the top

exposing the

agalnst the
When the

strip, the
sliding gear

top

gear position
clutch
second mark on

gear on set

in gear train.

The relays should [be/mounted on switchboard
panels or thelr) “egulvalent in a location free
from dirtgamolsture;,
heat.
the

semi-flash mounting

excesslve vibration, and
Mountythe“relay vertically by means of
on the

or by means

fouré“mounting holes flange for
of the rear
mountdifg stud or studs for projection mounting,
Either/a mounting stud or the mounting screws
The
ellectrical connections may be made directly to
the

panel

may, bejutilized for grounding the relay.

terminals by means of screws for steel

mounting or to the terminal studs fur-
nished with the relay for thick panel mounting.
The terminal

inserted by locking two nuts on the stud and

studs may be easlly removed or

then turning the proper nut with a wrench.

For detailled FT case information refer to
I. L. 41-076.
SETTINGS
The type TK Relay 1s set for the desired

operating time by two adJustments:

1. Remove the cover strip at the top of the
gear traln assembly and shift the gears to the
desired time scale.

shock
used

In order to minimlze the mechanical

due to the quick reset, the time scale
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Fig.45. External Schematics of the Type TK Relay.

should be the longest of the three which will
permit the relay to be setifor ,the shortest
desired operating time. (See )the third
followlng paragraph).

2. Then loosen thegthumby nut lockling the
two trip discs tog"fthe €¥lp mechanlism shaft,
and rotate them until each 1ndex pin 1s op-
poslte the desdred s€ale marking. Securely
tighten the thump nut.

The dlsc gnearest the scale plate will trip
the left fingefr only; the disc that 1s nearest
the fronty, wdll trip both contact fingers. To
set the contact fingers for sequentlal opera-
tion the 1left finger must trip first, as the
motor 1S 1In serles wilth the back contacts on
the right-hand side. When this finger 1s
trlpped, 1t opens the motor circult.

In making these settings the ¢trip disc
should not be rotated so that the trip pins

are holding the Micarta arms part way up.
Under thils condition 1t 1s possible for the
moving contacts to bounce under these arms and
close the front contacts instantaneously when
the relay 1s energized. The minimum settings
obtalnable without partially railsing the latch

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

other scales.

In some applications 1t may be desired to
have the 1left-hand contact operate 1nstantan-
eously, as soon as the relay 1s energlzed, and
have time delay on the right-hand contact
only. Thils can be done by setting the disc
nearest the scale plate so that the left-hand
latch arm 1s ralsed above the end of the con-
tact finger when the trip discs are reset. 1If
any time-delay is desired, however, the minil-
mum setting obtalnable without the possibility
of erratic operation 1s the point at which the
trip disc begins to ralse the latch arm.
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ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct
operation of thls relay have been made at the
factory and should not be disturbed after re-
celpt by the customer. If the adJjustments
have been changed, the relay taken apart for
repalrs, or 1f 1t 1s desired to check the ad-
Justments at regular malntenance periods, 1n-
structions below should be followed.

Synchronous Motor

The motor bearing contalns a supply of
lubricant sufficlent for 3 to 5 years of ser-
vice under average conditions. Since 1n gen-
eral application of the relays, some may be
required to operate at an amblent temperature
of -30° or -40° F, and others may be required
to operate at an amblent temperature of over
100° F, a speclial oi1l 1s used which retains
sufficient fluldity at low temperatures and
does not oxldize or deterlorate otherwlse at
high temperatures. For relubrication of the
motor after a perlod of service, this oll 1s
supplied in 1 ounce bottles as S#1723639. Be-
cause of the close tolerances held in manu-
facture, no attempt should be made to repalr
the motor 1n case of damage. It should be re-
turned to the factory for repalr or a complete
new motor ordered as a replacement.

Gear Traln & Clutch

The gear traln shafts run at low speeds“and
require no 1lubrication. The meshWef the, gear
teeth on the sliding gear assemblynhof tne
clutch shaft should be 1nspected and €he hub
shifted slightly 1f necessary to Secure a full
mesh. Then tighten the set Scréw@dsecurely.

When the armature 18 held elosed, the clutch
teeth should have a{full{mesh, and there should
be 1/32" to 3/64" follew onfthe clutch spring.
Any necessary adjJustment™ should be made by
means of the lower screw in the bracket of the
front of the, armat@ire, and the 7lock nut
should be securely tilghtened. One-quarter
turn of the adjusting screw, after the clutch
1s closed, "and with the operating spring Just
touchling the clutch pinion without deflectilon,

will , glve ‘about 1/32" follow on the spring.

¥ When the armature 1s released, the clutch

teeth should have sufficlent separation to
prevent any 1interference 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 1s de-ener®
glzed. A small drop of the same ollgithat 1s
recommended for relubrication gof (th@& motor
should be applied to the clutch plniondbearing
at intervals of six months to éneyyear. It
can be applied by dipping a Small] “wire into
the oll and touching this tojthe®@lutch shaft
between the two clutch discs. A very small
amount of oll 1s suffi@ientd® A drop of oll
may be applied to the teeth of the clutch
pinion at the same tdme.

The shafit "‘assembly on which the tripping
discs areymounted 1s assembled so that 1ts re-
set spninghas, approximately 1-1/4 turns ini-
tial tension with the shaft fully reset, and
the ghafit should be reassembled in this manner
after /any dismantling.

Trip Mechanism

The dle-case bracket which supports the
latch arm assembly 1s secured to the front
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 stop bracket for the
right hand (front view) latch arm. Move the
sliding gear assembly out of mesh, so that the
trip discs wlll not rotate, and energlize the
relay. The 1latch arms should be down so that
the contact filngers 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 1ts adjacent con-
tact finger will be .075 inch for the left-
hand finger and .070 1inch for the right-hand
finger. The dimensions glven apply to relays
in which the trip discs are 1-1/8 1inch 1n
diameter. Earlier relays used discs wlth a

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

N
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ensions should be .010 inch for the left-hand
finger and .120 1inch for the right-hand
finger. A small strip of metal with the ends
filed to these dimensions will be convenlent
to use as a gauge. It can be restedon the
ends of the contact filngers and the bracket
shifted until the upper 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 1latch arm stop bracket should be
tightened and the bracket should be bent up or
down until the latch arms Just clear the small
bronze 1ndex pins projecting from the trip
disc.

Ralse the right-hand 1latch with the fingers
and move the armature 1n by " hand until the
tips of the contact filngers are opposite the
lowest portlons of the latch arms. When the
left-hand latch arm i1s Just touchlng 1ts con-
tact finger, there should be a gap of about
.010" to .015 inch between the right-hand arm
and 1ts contact finger. (This relation jbe-
tween the latches and the contact fingérs),pre-
vents any possibllity of the left-hand fAnger
tripping first when the trip discsgareiset for
simultaneous tripping).

Loosen the thumb nut lockingtthe two trip
discs and energlze the relay with™the gears
still out of mesh. Hold “4he final gear firmly
agalnst 1ts back stop, amd “Wepotate each trip
disc by hand untll 1t depresses 1ts latch arm
far enough to Just trelp thejcontact finger.
The bronze pln proje€fting from each trip disc
serves as 1ts zero, index, and should be op-
posite the zero g6m,thé "dlal when the contact
finger trips. The trip screws are prevented
spring which
passes through a%slot in the 1nner end of the

from turning By aWlocking wire

trip serewfand 48 accessible from the rear of
the trip “d@lsé. It should be moved out of the
slot, and the trip screw should be screwed 1n
or out until the index pin 1s opposite the
zero on the dlal when the contact finger 1s
relegsed. Then the locklng spring should be
placed 1n the slot of 1ts trip screw to pre-
vent any accldental change 1n adjustment. The
trip discs should release the contact fingers

when the trlp screws are one scale division or

more from the center or lowest position.

Repeated tests have shown that the relay
willl 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 suffilclently to  require replace-
ment.

Contactor

All contactspyshould be cleaned perilodically.
A contact/{burnisher S#182A836H01 is recommended
for this purpose. The use of abrasive material
for cdeanding“contacts 1s not recommended be-
cause’ of the danger of embedding small parti-
cleshin“the face of the soft silver and thus
impalring the contact.

The stationary contacts should be adjusted
by bending so that both moving contacts make
simultaneously when they move 1n with the
armature, with about 1/16 inch follow. With
the relay de-energlized, adjust the position of
the left-hand back contact spring, by means of
the adJusting screw so that there willl be a
gap of 1/64 inch or slightly more, between the
ends of the 1latch arms and the contact
fingers. Tighten the lock nut securely. The
gaps between the contact fingers and the ends
of the 1latch arms should be approximately
equal. If the gaps are unequal, the contact
fingers probably have been bent. When the re-
lay 1s de-energized and the front clutch mem-
ber 1s at the 1imit of 1its
there should be a slight clearance between the
clutch spring and the washer at the front of
the clutch should also be
clearance between the clutch spring and the
dial plate.

outward travel

pinion. There

The motor circult contact should have 1/16
inch to 3/32 inch follow when the right-hand
contact finger 1s agalnst the latch arm. When
the motor circult 1s open, there should be no
gap between the rear contact spring (in which
the flat contact 1s assembled) and 1ts stop
plate.
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On relays provided with a seallng contact,
adjust the upper screw 1n the bracket at the
front of the armature so that there will be
1/32 inch to 3/64 1inch follow in the seal-in
contact after it has closed. Tighten the lock
nut securely. When the relay 1s de-energilzed
the seal-in cohtact should have 1/32 inch to
3/64% inch gap.

ENERGY REQUIREMENTS

The burden of the Type TK Relay at 115 volts, 60 cycles 1s as followQ

RENEWAL PARTS

Repalr work can be done most satlsfactor
at the factory. However, 1nterchangeable
parts can be furnished to the customers who
are equipped for dolng repalr work. w,én
ordering parts, always glve the co e name-

plate data.

Continuous
Circuilt Volt Rating Watts Reactive V.A. Vol mp P.F.
Motor 115 1.8 1.73 44° Lag
Contactor 115 11.5 14.5 51° Lag

The burdens at the other 60 cycle voltage ratings will b

4
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mately the same as above.
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I.L. 41-574.1B
OPERATION ¢ MAINTENANCE

INSTRUCTIONGS

TYPE TK TIMING RELAY

CAUTION Before putting relays into service,
remove all blocking which may have been 1n-
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 connectlons.

APPLICATION

The Type TK Relay 1s an a-c timing relay for
applications requiring a definite time delay
between the closing of an a-c circult and the
closing or opening of other d-c or a-c cir-
cults. Accurate time-settings from twog,see-
onds to fifty minutes can be obtalnpéd, and,
for any setting, the reset time 1s Tessf{than
one second.

The relay 1s used where time delay is re-
quired in motor, generator, orfrectafier con-
trol circuilts. It is also ‘widely aised in 1n-
dustrial applications.

One type of the relay dsjavallable for use
with a d-c to a-c 1nverter where a reliable
a-c control voltage 1sjnot avallable. The 1in-
verter is describved AngI.L. 41-856.

CONSTRUCTION AND OPERATION

The type TKWrelay consists of a synchronous
motor, a gear traln to provide three different
ratios, a @lutch 1nterposed in the gear train
to Ypermit quick resetting when the relay 1s
de=energized, a contactor which carrles the
maln contacts and operates the clutch, and a
tripping mechanism adjustable for time-delay.

SUPERSEDES I.L. 41.574.1A
Revised to include 5%A" Metal Case.

Synchronous Motor

The motor for drivylng the gear train 1is
located on the back@yplaté of the gear train
assembly 1n the 4lower, vight-hand corner. It
runs at a synchmenoussspeed of 600, 500 or 250
R.P.M. for 460, 50) or 25 cycle relays re-
spectively.m It§,bearing has an oll reservoir
with suffdclengycapacity for several years of
normal Jeperation. On relays rated at 230 or
higher;) the, contactor coll has a tap brought
out “Wat,_the proper place to act as an auto-
transformer to supply 115 volts for the motor.

Gear Traln and Clutch

The gear traln 1s 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 1lubrication. The three different
speeds are obtalned by changing the 1location
of a sllding gear assembly. This assembly
conslsts of two gears on a hub that 1s free to
slide on the clutch shaft and can be locked 1n
any desired position wlth a set screw. The
hub 1s moved to the position where the larger
gear 1s opposlite the arrow on the 1ndex plate
corresponding to the desired time scale.

The clutch 1s 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 1latter 1s
in 1ts closed and open positions respectively.
The rear disc 1s fastened to a shaft on the
gear train. The front disc 1s a running fit
on the end of the same shaft. The latter disc
has fastened to 1t the pinion which drives the
tripping mechanism. When the relay is ener-
glzed, the clutch discs engage and power 1is
transmitted from the motor, through the gear

EFFECTIVE SEPTEMBER 1959



TYPE TK RELAY

traln, to the tripping mechanism. When the
relay 1s de-energized, the clutch discs are
separated by the opening of the contactor arm-
ature.

Contactor

The contactor 1s a clapper type element
with a E shaped magnetic frame with a sole-
noild coll on the center leg. The moving arma-
ture 1s hinged at the bottom of the magnetic
frame, and held open by a spring below the
hinge. A spring arm 1s fastened to the top
center of the armature, and 1ts outer end
presses agalnst the front half of the clutch
when the contactor coll 1s 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 plvoted at the lower
end of the armature and each 1s free to move
independently of the armature against a spiral
spring. Silver contacts are fastened near the
top ends of the fingers. The statilonary con-
tact arms have silver contact surfaces on the
outer ends, and are fastened to terminal posgsts
in the base. The make statlionary contactsg are
mounted on 1leaf springs with rigid back-up
arms to limit the deflection. Thils congtruc-
tion 1n which both moving and stationary, gon-
tact arms deflect slightly, when contactiwds
made, minimizes the possibility ofithe jcon-
tacts opening momentarily under sewere“shock.
The break stationary contact drms are 1leaf
springs with rigid supporting, armsgto prevent
overtravel.

The motion of the armature “éauses the clutch
discs to engage but willl not close the con-
tacts until the tmip “mechamism latches are re-
leased. When these datches are released and
1f the armature, 18 std'll closed the contact
arms move to the ‘@gpefated position by the
action of the springs connecting the contact
arms to the armature.

Some styles of the Type TK Relay are pro-
vided 'wlth a sealing contact to seal-in the
contaetoracoll until the circult 1s opened by
an_external contact or switch (such as a push
buttom): The sealing contact 1s operated by

an adjustable Micarta button extending from
the same armature bracket which carries the
adJusting screw for the clutch operating arm.
This button closes a make contact mountedjon
top of the magnetic yoke of the contactor.

Irip Mechgnism

The trip mechanlism 1s carried onf%a shaft
thru the top of the gear traln assembly. A
large gear, a clircular scaleganditwo adJjust-
able trip discs are attached /£0 this shaft.
The large gear meshes with thedpinion on the
front clutch disc. The triphdiscs each have a
small bronze 1ndex _piny projecting approxi-
mately 1/32" from its edge. A hexagon headed
trip screw 1n each“dlsc operates one of the
two latch armsg whleh 1n turn releases the
moving cont@et arms fo operate the contacts.
The latch arms“are mounted between bracket
arms eXtending from the gear traln front
plate, ,The arrangement 1s 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 1fiythe armature 1s closed. The trip me-
chanlsm shaft resets by the action of a spring
fastened to the shaft and the gear traln as-
sembly plate. The mechanlism 1s adJjusted so
that the 1ndex pins are opposite the zero on
the scale plate when the trip screws 1n the
discs have reached a polnt where they Just
ralse the Micarta latch arm sufficlently to
release the contact arms, the trip discs being
rotated manually for this check while holding
the shaft agalnst 1ts stop.

CHARACTERISTICS

In the 50 and 60 cycle relays the maximum
time settings avallable for the three gear
positions are 30 seconds, 5 minutes, and 50
minutes. The smallest sub-division 1s 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
setting avallable for the three gear positions
are 1, 10, and 100 minutes. The smallest sub-
division 1s 2 seconds on the 1 minute scale,
0.2 minute on the 10 minute scale, 2 minutes
on the 100 minute scale.

L
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Fig. 1. Internal Schematic of the Type TK Relay for AC
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Case.
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Fig. 2.

Internal Schematic of the Type TK Relay, for DC
Operation with Inverter, Without Sealing Contact,
in the Type FT21 Case.
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Fig. 3 Internal Schematic of the Type TK Relay for DC Op-
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Case.
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Fig. 4.

Internal Schematic of the Type TK Relay for AC
Operation; with Sealing Contact, with Shaft Con-
tact to Prevent Energization Before Relay Has
Reset, in the Type FT21 Case.
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The reset time for maximum travel 1s 1less
than one second. Since the clutch 1s disen-
gages to reset, the reset time 1s 1ndependent
of the position of the sliding gear assembly.

The motor may requlre one or two seconds tc
reach synchronous speed after the relay 1s en-
erglized and 1ts average speed durlng 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 1s not noticeable on the inter-
medlate or slow speed settings. When the
gears are 1in the high speed position, 1t will
be more accurate to use a scale settling ap-
proximately one second less than the desired
time setting. The motor will operate at 10%
above or 15% under rated voltage.

The two sets of maln contacts can be ad-
Justed to operate elther simultaneously or se-
quentlially. The left hand set 1s single pole
double throw (make & break) and the right hand
set 1s single pole single throw (make). The
right hand contact arm also operates the 1nde-
pendent break motor circult contact. The make
contacts willl carry 12 amperes continuously

" |—MOTOR
© A —®
S%PIJJACTOR\ zr—j —-1II—®
12
AT :

REAR, VIEW

|-OPERATES FIRST IN'SEQUENCE
2-OPERATES NEXT iIN SEQUENCE

78-D-245

Eig.'5 4 Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for d-c Operation With
an Inverter) in the 5/2" Metal Case.
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Fig. 6f=,Internal Wiring Diagram of the Type TK Relay
With’ Sealing Contacts (for a-c Operation) in the
52" Metal Case.

Fig. 7 — Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for a-c Operation) in
the 5%" Metal Case.
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and 20 amperes for 1 minute. The break con-
tact has somewhat 1less pressure and will
carry about 2/3 this rating. The contacts
will open 2 amperes at 125 volts d-c; or a
non-lnductive current of 20 amperes at 115
volts a-c or 15 amperes at 230 volts a-c.

A make sealing contact 1s supplied on some
relays. When suppllied 1t 1s connected as
shown in figures 1,3,4 and 6 and will keep the
relay energlzed until the cilrcult 1s opened by
a swltch or contact external to the relay.

INSTALLATION

Inspect relay for any damage that might have
occured in shipment. When removing the
blocking from the contactor armature, make
sure that the armature has not shifted off its
bearings. The armature blocking strips may be
left 1n the relay, with the short slotted ends
turned upward, for wuse 1n case of possible
future shipment of the relay. Rotate the
tripping disc mechanism counter-clockwise and
allow to reset to make sure that 1t returns to
zero positively. Remove the cover strip at
the top of the gear case. Thils can be readlly
done by pulling aslide one end of the strip
which ccvers the sides and bottom. This strip
1s held agalnst the top corner posts by a
spring. When the Dbent-over end 1s clear of
the top strip, the strip can be 1lifted off,
exposing the sliding gear assembly andg,the
gear position 1index plate. With thellarge
gear on clutch shaft set oppositegthen30+
second mark on 1ndex plate, rotate(thisfgear
slowly in order to check for apparent“friction
in gear train.

The relays should be mountedion switchboard
panels or thelr equivalent dmpa “location free
from dirt, moisture, excessisge Wibration, and
heat. Mount the relay vertieally by means of
the four mountingg holes “@m the flange for
seml-flush mounting, Or byfmeans of the rear
mounting stud or studsWfor projectdion mounting,
Eilther a mounting stud or the mounting screws
may be utilized for grounding the relay. The
electrical comnections may be made directly to
the terminals™) by means of screws for steel
panel mount@ng“ or to the terminal studs fur-
nished with the relay for thick panel mounting.
The teérminal studs may be easily removed or
insémted), by locking two nuts on the stud and

then turning the proper nut with a wrench,

For detalled FT case information refergto
I. L. 41-076.

SETTINGS

The type TK Relay 1s set for the desired
operating time by two adJustments:

1. Remove the cover strip aththegtfop of the
gear traln assembly and shift the“gears to the
desired time scale.

In order to minimize thej meechanical shock
due to the quick reset, gthe “tdime scale wused
should be the longest of thegthree which will
permit the relay to,be sSet for the shortest
desired operating timew (See the third
following paragraph)/.

2. Then loosen thefthumb nut 1locking the
two tripgdiscsyto“pthe trip mechanism shaft,
and rotateythempuntil each 1index pin 1s op-
posite the desired scale marking.
tightenl the“Humb nut.

Securely

ThéWdlsel) nearest the scale plate will trip
the \1left Pinger only; the disc that 1s nearest
the frent will trip both contact fingers. To
set the contact fingers for sequential opera-
tion the 1left finger must trip first, as the
motor 1s iIn serles with the back contacts on
the right-hand side. When this finger 1s
tripped, 1t opens the motor circuilt.

In making these settings the trip disc
should not be rotated so that the trip pins
are holding the Micarta arms part way up.
Under this condition 1t 1s possible for the
moving contacts to bounce under these arms and
close the front contacts lnstantaneously when
the relay 1s energlzed. The minimum settings
obtalnable without partially raising the latch

arm are approximately 1-1/2 division on the 30
second scale, ,and corresponding polnts on the
other scales.

In some applications it may be desired to
have the 1left-hand contact operate instantan-
eously, as soon as the relay 1s energlzed, 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-hand
latch arm 1s raised above the end of the con-
tact finger when the trip disc% are reset. If

P
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any time-delay 1s desired, however, the minil-
mum sSetting obtalnable without the possibility
of erratic operation 1s the poilnt at which the
trip disc begins to ralse the latch arm.

ADJUSTMENTS AND MAINTENANCE

The proper adJustments to 1nsure correct
operation of thls relay have been made at the
factory and should not be disturbed after re-
celpt by the customer. 1If the adjustments
have been changed, the relay taken apart for
repalrs, or 1f 1t 1s desired to check the ad-
Justments at regular maintenance periods, 1in-
structlions below should be followed.

Synchronous Motor

The motor bearing contalns a supply of
lubricant sufficient for 3 to 5 years of ser-
vice under average conditions. Since 1n gen-
eral application of the relays, some may be
required to operate at an amblent temperature
of -30° or -40° F, and others may be required
to operate at an amblent temperature of ovexz
100° F, a speclal oil is used which retains
sufficient fluldity at low temperatures), and
does not oxldize or deteriorate otherwige at
high temperatures. For relubricationf©f the
motor after a period of service, thisy old 1s
supplied in 1 ounce bottles as S#L723639." Be-
cause of the close tolerances held in  manu-
facture, no attempt should bé& made“to repair
the motor in case of damage. ‘It should be re-
turned to the factory for gepalr or a complete

new motor ordered as g,replacement.

Gear Trailn & Clutch

The gear traln shaftsemrun at low speeds and
requlire no lubricaflén. The mesh of the gear
teeth on theYsliding gear assembly of tne
clutch shaft shoulld be inspected and the hut
shifted4glightly &4f necessary to secure a full
mesh. Thenitighten the set screw securely.

When the armature 1s held closed, the clutch
teeth should have a full mesh and there should
be 1)/32" to 3/64" follow on the clutch spring.
Any necessary adjustment should be made by
means of the lower screw 1in the bracket of the
front of the armature, and the 71ock nut
should be securely tightened. One-quarter

turn of the adjusting screw, after (the elutch
1s closed and with the operatingspring Just
touchling the clutch pinion without deflection,
will give about 1/32" follow on ‘Ghe spring.

When the armature 1s released, the clutch
teeth should have sufficient {separation to
prevent any 1nterferencemwlith resetting of the
trip discs. Too gmuch £61low on the clutch
spring will prevent the clutch from beilng held
open positively gwhen the relay 1s de-ener-
gized. A small drop of the same oll that 1s
recommended fory relubrication of the motor
should be applled To the clutch pinlon bearing
at intervad§yof“six months to one year. It
can be applied“by dipping a small wire into
the oldmand@touching this to the clutch shaft
between / the two clutch discs. A very small
amount \of oll 1s sufficient. A drop of oll
mayabel, applied to the teeth of the clutch
pinion at the same time.

The shaft assembly on which the tripping
discs are mounted 1s assembled so that its re-
set spring has approximately 1-1/4 turns 1ni-
tlial tenslon with the shaft fully reset, - -and
the shaft should be reassembled in this manner
after any dismantling.

Trip Mechanism

The dle-case bracket which supports the
latch arm assembly 1s secured to the front
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 stop bracket for the
right hand (front view) latch arm. Move the
sliding gear assembly out of mesh, so that the
trip discs willl not rotate, and energize the
relay. The 1latch arms should be down so that
the contact flngers are held out. Shift the
dle-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 1ts adJjacent con-
tact finger willl be .075 inch for the left-
hand finger and .070 1nch for the right-hand
finger. The dimensions given apply to relays
in which the trip discs are 1-1/8 1inch 1in
diameter. Earlier relays used discs with a
diameter of 1-3/16 inch and on these the dim-
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enslons should be .010 inch for the left-hand
finger and .120 1inch for the right-hand
finger. A small strip of metal with the ends
filed to these dimensions will be convenlent
to use as a gauge. It can be restedon the
ends of the contact fingers and the bracket
shifted untll the upper 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 1latch arm stop bracket should be
tightened and the bracket should be bent up or
down until the latch arms Just clear the small
bronze 1ndex pilns projecting from the trip
disc.

Ralse the right-hand 1latch with the fingers
and move the armature 1n by hand untill the
tips of the contact fingers are opposite the
lowest portions of the latch arms. When the
left-hand latch arm 1s Just touching 1its con-
tact filnger, there should be a gap of about
.010" to .015 inch between the right-hand arm
and 1ts contact finger. (This relation be-
tween the latches and the contact fingers pre-
vents any posslbllity of the left-hand finger
tripping first when the trip discs are set for
simultaneous tripping).

Loosen the thumb nut 1locking the two trip
discs and energlze the relay with thefgears
sti111l out of mesh. Hold the final gear firmly
against 1ts back stop, and rotate eaéh trip
disc by hand until 1t depresses 1tis latch arm
far enough to Just trip the contact finger.
The bronze pln proJjecting fromgeach“trip disc
serves as 1ts zero 1ndex, and should be op-
poslte the zero on the dlalgwhenwthe contact
finger trips. The trip screws \are prevented
from turning by a locklng “wire spring which
passes through a slot in the, 1nner end of the
trip screw and 1s@acceéssibde from the rear of
the trip disc. It 'shoudd be moved out of the
slot, and the trip screw should be screwed 1n
or out until the i1ndex pin 1s opposite the
zero on the dlal when the contact finger 1s
relegsed. ., Then the lockling spring should be
placed 1n theWslot of 1ts trip screw to pre-
vent any acéeldental change in adJustment. The
tripgdises should release the contact fingers

when the trip screws are one scale division or

more from the center or lowest position.

Repeated tests have shown that the relay
willl make more than one million operations be-
fore the striking and rubblng action of the
contact fingers on the ends of the latch €arms
wears them sufficlently to requdPe replace-

ment.

Contactor

A1l contacts should be,cleaned periodically.
A contact burnisherfS#B82A836H01 is recommended
for thils purpose. “The use of abrasive material
for cleaning comtaets “9»ls not recommended be-
cause of the danger of embedding small parti-
cles in the\faee Oof the soft silver and thus
impalring thejcontact.

ThePstatlenary contacts should be adjusted
by bending so that both moving contacts make
sdmulktaneously when they move 1n with the
armature, with about 1/16 inch follow. With
theWrelay de-energilzed, adjust the position of
the left-hand back contact spring, by means of
the adjusting screw so that there willl be a
gap of 1/64 1inch or slightly more, between the
ends of the 1latch arms and the contact
fingers. Tighten the lock nut securely. The
gaps between the contact fingers and the ends
of the 1latch arms should be approximately
equal. If the gaps are unequal, the contact
fingers probably have been bent. When the re-
lay 1s de-energlzed and the front clutch mem-
ber i1s at the 1imit of 1its
there should be a slight clearance between the

outward travel

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 circult contact should have 1/16
inch to 3/32 inch follow when the right-hand
contact finger 1s agalnst the latch arm. When
the motor circult 1s open, there should be no
gap between the rear contact spring (in which
the flat contact 1s assembled) and 1ts stop
plate.

ot
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On relays provided with a sealing contact,
adJust the upper screw 1n the bracket at the
front of the armature so that there will be
1/32 inch to 3/64 1inch follow in the seal-in
contact after it has closed. Tighten the lock
When the relay 1s de-energlzed

should have 1/32 inch to

nut securely.
the seal-in contact
3/64 1inch gap.

RENEWAL PARTS

Repalr work
at the
parts

can be done most satisfactorily

factory. However, 1nterehangeable

can, be furnished to the customers who

are equlpped for doing repalrp,work. When
ordering parts, always glve the complete name-

plate data.

ENERGY REQUIREMENTS

The burden of the Type TK Relay at 115 volts, 60 cycles 1s as f@llows:

Continuous
Circult Volt Rating Watts Reactlve V.A. Volt-Amps. P.F.
Motor 115 1.8 1.73 2.5 4° Lag
Contactor 115 11.5 14.5 18.5 51° Lag

The burdens

at the other 60 cycle voltage ratings will be approximately the same as above.
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the Type TK Relay in the Type FT 21 Case.
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INSTALLATION o

Westinghouse |I.L. 41-574.1€

OPERATION o

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, lnspect 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 1s an a-c timing relay for
applications requlring a definite time delay
between the closing of an a-c clrcult and the
closing or opening of other d-c or a-c cilp-
cults. Accurate time-settings from twogd Sec-
onds to fifty minutes can be obtainéd, and,
for any setting, the reset time isglesgfthan
one second.

The relay 1is used where timemdelayfis re-
quired in motor, generator,, or [rectifiier con-
trol circuits. It 1s also widely®wstised in in-
dustrial applications.

One type of the rediay iswavallable for use
with a d-¢c to a-c inverter where a rellable
a-c control voltagesds nét avallable. The 1n-
verter is desgribed MAnI.L. 41-856.

CONSTRUCTION AND OPERATION

The type TK ™relay consists of a synchronous
motor, a gear traln to provide three different
ratios, a clutch 1nterposed 1n the gear train
to permit quick resetting when the relay 1s
de=energlized, a contactor which carries the
madn), contacts and operates the clutch, and a

tripping mechanism adjustable for time-delay.

SUPERSEDES |I.L. 41-574.1B

* Denotes change from superseded issue.

Synchronous Motor

The motor for driving the gear traln 1s
located on the back ™Pplate of the gear train
assembly 1n the Idwer right-hand cormner. It
runs at a synch®onious speed of 600, 500 or 250
R.P.M. for 60, 50 Yor 25 cycle relays re-
spectively 4~ Lits bBearing has an oll reservolr
with sufflelent| eapacity for several years of
normalfoperation. On relays rated at 230 or
higher, the“pcontactor coll has a tap brought
out patthe proper place to act as an auto-
transformer to supply 115 volts for the motor.

Gear Train and Clutch

The gear traln 1s 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 1lubrication. The three different
speeds are obtailned by changing the 1location
of a sllding gear assembly. This assembly
conslists of two gears on a hub that 1s free to
slide on the clutch shaft and can be locked in
any desired position with a set screw. The
hub 1s moved to the positlion where the larger
gear 1s opposite the arrow on the 1ndex plate
corresponding to the desired time scale.

The clutch 1s two aluminum disc with ser-
rated faces, arranged so that they ére posi-
tively engaged and dlsengaged by a spring arm
on the contactor armature when the 1latter 1s
1n 1ts closed and open positions respectively.
The rear disc 1s fastened to a shaft on the
gear train. The front dilsc 1s 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 1s enér-
glzed, the clutch discs engage and power 1s
transmitted from the motor, through the gear

EFFECTIVE MAY 1961
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train, to the
relay 1s

When the
clutch discs are

tripping mechanism.
de-energlzed, the
separated by the opening of the contactor arm-
ature.

Contactor

The contactor 1s a clapper type element
with a
The moving arma-

1s hinged at the bottom of the
frame, and held

with a E shaped magnetic frame sole-
noid coil on the center leg.
ture magnetic

open by a spring below the

hinge. A spring arm 1s fastened to the top
center of the armature, and 1ts outer end
presses agalnst the front half of the clutch
when the contactor coll 1s energilzed. The

position of this
Justing screw on a bracket fastened to the

arm 1s controlled by an ad-

front of the armature.

Two contact flngers are plvoted at the lower
end of the armature and each 1s free to move
Independently of the armature against a spiral
spring. Sllver contacts are fastened near the
top ends of the fingers. The statlonary con-
tact arms have silver contact surfaces ongthe
outer ends, and are fastened to terminal posts
In the base. The make statlonary contacts, are
mounted on 1leaf springs with rigid back-up
arms to 1limit the deflection. This
tion 1n which both moving and stationary
deflect slightly, when(contdet 1is
possibility, ofjthe
tacts opening momentarily under sewvere shock.
The break statilonary leaf

springs with rigid supporting “Barms to prevent

consfruc-
con-
tact arms
minimizes the

made, con-

contaety arms are

overtravel.

The motion of the afmature causes the clutch

discs to willinot close

engage but the con-
tacts untll the 'trip ‘mechanism latches are re-
When' thegse latches and
st1ll closed the contact
to the “operated position by the

action of the springs

leased. are released
1f the armature 1s
arms move
connectlng the contact

arms to the armature.

Soméy, styles of the Type TK Relay are pro-

vided “with a sealing contact to seal-in the
contactor coll until the circult 1s opened by
angexternal contact or switch (such as a push

button). The sealing contact 1s operated by

| W

an adjuBtable Micarta button extendlng
bracket which
adJusting screw for the clutch
Thls button closes

top of the magnetic yoke of the contactor.

from
the same armature carriesgmthe
operating arm.

a make contact mounteduon

Trip Mechgnism

The trip mechanlism 1s carried
thru the top of the
large gear,

shaft
gear traln, assembly. A
a clrcular adjust-
shaft.
on the

on a

sgalepand?two
attached to this
meshes wigth the pinion
front clutch disec.
small bronze
mately 1/32"

trip screw ingeach ‘dlsc

two 1latch arms{whieh in
moving contaet arms to operate the

able trip discs are
The large gear
The trlp discs each have a
indexWpIn* projJecting approxi-
from its ‘e@dge. A hexagon headed
operates one of the
turn releases the
contacts.

bracket

front

The latch sems“are mounted between

arms ‘extending from the gear traln

plated’ The, arrangement 1s such that the inner
hand latch,

operates both latch

trip~® discpoperates only the left
while, the outer trip disc
arms,. The moving contact

arms can operate

onlyl1f the armature 1s closed. The trip me-
chanism shaft resets by the actlion of a spring
fastened to the shaft and the gear
sembly plate. The
that the

the scale

train as-
mechanism 1s adjusted so
index pins are opposite the zero on
plate when the trip screws 1n the
discs have reached

raise the

a point where they Just
Micarta latch arm sufficiently to
release the contact arms, the trip discs being
this check while holding
the shaft agalinst 1ts stop.

rotated manually for

CHARACTERISTICS

In the 50 and 60 cycle relays the time set-

tings avallable for the three gear positilons
are:
Minimum Maximum
2 Sec. 30 Sec.
.3 Min. 5 Min.
3 Min. 50 Min.

The smallest sub-division 1s 1 second on
the 30 second scale,0.1 minute on the 5 minute

scale, and 1 minute on the 50 minute scale.

P
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INTERWAL SCHEMATIC INTERNAL SCHEMATIC
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CONTACTOR UNIT
deadea [ ogle 1l é\_.z_/,__,~mucml T
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57-D-7909 57-D-7911
Fig. 1. Internal Schematic of the Type TK Relay for AC Figsy2. Internal Schematic of the Type TK Relay, for DC
operation with Sealing Contact in the Type FT21 Operation with Inverter, Without Sealing Contact,
Case. For Relays Without Sealing Contact the in the Type FT21 Case.

Circuit Associated with Terminal 7 is Omitted.
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Fig.33 Interna! Schematic of the Type TK Relay for DC Op- Fig. 4. Internal Schematic of the Type TK Relay for AC
eration with Inverter, with Sealing Contact, for use Operation; with Sealing Contact, with Shaft Con-
with momentary start contact, in the Type FT21 tact to Prevent Energization Before Relay Has
Case. Reset, in the Type FT 21 Case.
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In the 25 cycle relays the maximum time
setting avallable for the three gear positions
are 1, 10, and 100 minutes. The smallest sub-
divislion 1s 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 1s less
than one second. Since the clutch 1s disen-
gages to reset, the reset time 1s 1ndependent
of the position of the sliding gear assembly.

The motor may require one or two seconds to
reach synchronous speed after the relay 1s en-
erglized and 1ts average speed during this ac-
celerating period willl 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 1s not noticeable on the inter-
medlate or slow speed settings. When the
gears are 1n the high speed position, 1t wilil
be more accurate to use a scale settling ap-
proximately one second less than the desired
time setting. The motor will operate at 10%
above or 15% under rated voltage.

The two sets of maln contacts can be ad-
Justed to operate either simultaneously or se-
quentlally. The left hand set 1s single pole
double throw (make & break) and the right hand

set 1s single pole single throw (make). The
right hand contact arm also operates the inder
pendent break motor circult contact. The make
contacts will carry 12 amperes continuously

@ MOTOR

g%rlll‘_rAcTOR\ @—r—

2

MOTOR _—]
CONTACT

L1

REAR VIEW

I-OPERATES FIRST IN SEQUENCE
2-OPERATES NEXT IN SEQUENCE

78-D-245

Fig. 5 — Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for d-c Operation With
on Inverter) in the 5%2" Metal Case.
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2
MOTOR 2 M L
conTAcT\\E\z;
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Fig. 6 — Internal Wiring Diagram of the Type TK Relay
With Sealing Contacts (for o-c Operation) in the
5%% Metal Case.

Fig. 7 — Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for o-c Operation) in
the 5%4" Metal Case.
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and 20 amperes for 1 minute. The break con-
tact has somewhat 1less pressure and will
carry about 2/3 this rating. The contacts
willl open 2 amperes at 125 volts d-c; or a
non-inductive current of 20 amperes at 115
volts a-c or 15 amperes at 230 volts a-c.

A make sealing contact 1s suppllied on some
relays. When supplied 1t 1s connected as
shown in figures 1,3,4 and 6 and will keep the
relay energlized until the circult 1s opened by
a swltch or contact external to the relay.

INSTALLATION
Inspect relay for any damage that might have
occured in shipment. When removing the

blocklng from the contactor armature, make
sure that the armature has not shifted off 1ts
bearings. The armature blocklng strips may be
left in the relay, with the short slotted ends
turned upward, for wuse 1n case of possible
future shipment of the relay. Rotate the
tripping disc mechanlism counter-clockwlse and
allow to reset to make sure that 1t returns to
zero positively. Remove the cover strip at
the top of the gear case. This can be readily
done by pulling aside one end of the strip
which ccvers the sides and bottom. Thils strip
1s held agalnst the +top corner posts by a
spring. When the bent-over end 1s clear Of
the top strip, the strip can be 1lifted offj
exposing the sliding gear assembly and’the
gear positior 1ndex plate. Withg the, large
gear on clutch shaft set oppositejthe®30-
second mark on 1ndex plate, rotate thisUgear
slowly 1in order to check for apparent “firiction
in gear train.

The relays should be mounte@,on /ewltchboard
panels or their equivalent In’a location free
from dirt, moisture, excessivel vibration, and
heat. Mount the relay vertically by means of
the four mounting hédles "on the flange for
seml-flush mountingyf or Py means of the rear
mounting stud or studs“for projection mounting,
Either a mounting stud or the mounting screws
may be utllized for@grounding the reiay. The
electrical connections may be made directly to
the termlinalks ) by means of screws for steel
panel mmounting or to the terminal studs fur-
nished with the relay for thick panel mounting.
The terminal studs may be easlly removed or
1nserted by lockling two nuts on the stud and

then turning the proper nut with a wrench,

For detalled FT case 1information refef to
I. L. 41-076.

SETTINGS

The type TK Relay 1s set for the desired
operating time by two adjustments:

1. Remove the cover strip atithe top of the
gear traln assembly and shift_gthe “gears to the
desired time scale.

In order to minimize thegymeehanical shock
due to the quick reset;Qthe Jtime scale wused
should be the longestfof, the"three which will
permit the relay téibe set for the shortest
desired operatinggtime: (See the third
following paragraph) .

2. Then loosen, the thumb nut 1locking the
two tripwdiscsyto” the trip mechanism shaft,
and rotate“themuntil each 1ndex pin 1s op-
posite fhe desired scale marking.
tighten the“thumb nut.

Securely

The dlsc nearest the scale plate will trip
the deftf finger only; the disc that 1s nearest
the front wi1ll trip both contact fingers. To
set the contact fingers for sequentlal opeéera-
tion the 1left finger must trip first, as the
motor 1s 1n serles with the back contacts on
the right-hand side. When this finger 1is
tripped, 1t opens the motor circult.

In making these settings the ¢trip disc
should not be rotated so that the trip pins
are holding the Micarta arms part way up.
Under thils condition 1t 1s possible for the
moving contacts to bounce under these arms and
close the front contacts instantaneously when
the relay 1s energized. The minimum settlngs
obtalnable without partially railsing the latch

arm are approximately 1-1/2 division on the 30
second scale, ,and corresponding points on the
other scales.

In some applications 1t may be desired to
have the 1left-hand contact operate lnstantan-
eously, as soon as the relay 1s energized, and
have time delay on the right-hand contact
only. Thls can be done by setting the disc
nearest the scale plate so that the left-hand
latch arm 1s ralsed above the end of the con-
tact finger when the trip disck are reset. If

s
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l.L. 41.574.1C

any time-delay 1s desired, however, the mini-
mum setting obtalnable without the possibility
of erratic operation 1s the polnt at which the
trip disc begins to ralse the latch arm.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct
operation of thls relay have been made at the
factory and should not be disturbed after re-
celpt by the customer. If the adJjustments
have been changed, the relay taken apart for
repalrs, or 1if it 1s desired to check the ad-
Justments at regular mailntenance periods, in-
structions below should be followed.

Synchronous Motor

The motor bearing contalns a supply of
lubricant sufficient for 3 to 5 years of ser-
vice under average conditions. Since 1n gen-
eral application of the relays, some may be
required to operate at an amblent temperature
of -30° or -40° F, and others may be required
to operate at an amblent temperature of over
100° F, a special oil is used which retains
sufficient fluldity at low temperatufes |and
does not oxl1dize or deteriorate otherwlige at
high temperatures. For relubricatlon ofijthe
motor after a period of service, this "oil is
supplied 1n 1 ounce bottles as S#LU723639% Be-
cause of the close tolerancesgheld \ln manu-
facture, no attempt should be made to repalr
the motor in case of damage.‘GIt“shiould be re-
turned to the factory for gepalrjor a complete

new motor ordered as a réplacement.

Gear Traln & Clutch

The gear traln ghafts run at low speeds and
require no 1lubriecation. The mesh of the gear
teeth on the sYiding gear assembly of tne
clutch shaft should"be inspected and the hub
shifted slightly/1f necessary to secure a full
mesh. Then tighten the set screw securely.

When thegarmature 1s held closed, the clutch
teeth should have a full mesh and there should
vewy,/32" to 3/64" follow on the clutch spring.
Anyganecessary adJjustment should be made by
means of the lower screw in the bracket of the
front of the armature, and the 7lock nut
should be securely tightened. One-quarter

turn of the adjusting screw, after the clutch
1s closed and with the operatingg# spring Just
touching the clutch pinion without, deflection,
will give about 1/32" follow on the spring.

When the armature 1s released,  the clutch
teeth should have sufficient separation to
prevent any 1nterferencg with resetting of the
trip discs. Too mueh follow on the clutch
spring will prevent _the“elutch from being held
open positively [when“the relay 1s de-ener-
glized. A smalldrop of the same oll that 1s
recommended for "Belubrication of the motor
should be applled to the clutch pinion bearing
at intervals off,six months to one year. It
can be applied by dipping a small wire into
the oll an@, touching thils to the clutch shaft
between (the two clutch discs. A very small
amount)y, of oll 1s sufficient. A drop of oil
may be "applied to the teeth of the clutch
pPinion” at the same time.

The shaft assembly on which the tripping
discs are mounted 1s assembled so that 1ts re-
set spring has approximately 1-1/4 turns 1ini-

%* tlal tension with shaft fully reset. There

should be 20 grams or more pressure required
at the front trip disc screw to Just move the
shaft assembly to the left.

Trip Mechanism

The dle-case bracket which supports the
latch arm assembly 1s secured to the front
gear plate by means of screws passing through
slotted holes. To adJjust the position of this
bracket, loosen both the mounting screws and
the screw which holds the stop bracket for the
right hand (front view) latch arm. Move the
sliding gear assembly out of mesh, so that the
trip discs willl not rotate, and energize the
relay. The 1latch 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 1ts adJjacent con-

% tact finger will be .090 inch for the left-
% hand finger and .095 1inch for the right-hand

finger. The dimensions gilven apply to relays
in which the trip discs are 1-1/8 inch 1in
diameter. Earlier relays used discs with a
diameter of 1-3/16 inch and on these the dim-
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ensions should be .010 inch for the left-hand
finger and .120 1inch for the right-hand
finger. A small strip of metal with the ends
filed to these dimensions will be convenlent
to use as a gauge. It can be rested on the
ends of the contact filngers and the bracket
shifted wuntll the upper 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 1latch arm stop bracket should be
tightened and the bracket should be bent up or
down until the latch arms Just clear the small
bronze 1ndex plns projecting from the trip
disc.

Ralse the right-hand 1latch with the fingers
and move the armature 1n by hand until the
tips of the contact filngers are opposite the
lowest portions of the latch arms. When the
left-hand latch arm 1s Just touchling 1ts con-
tact finger, there should be a gap of about
.010" to .015 inch between the right-hand arm
and 1ts contact finger. (This relation be-
tween the latches and the contact fingers pre-
vents any possibility of the left-hand finge®
tripping first when the trip discs are set for
simultaneous tripping).

Loosen the thumb nut 1locking the two__ trdp
discs and energlze the relay with the gedrs
sti1ll out of mesh. Hold the final gear“flirmly
agalnst 1ts back stop, and rotate each, trip
disc by hand until 1t depresses dtsjlatch arm
far enough to Just trip the contaect finger.
The bronze pln proJecting from each trip disc
serves as 1ts zero 1ndex, and should be op-
posite the zero on the dfal ,when the contact
finger trips. The trdlp '‘Screws are prevented
from turning by a l©cking, wilire spring which
passes through aslotdin the 1nner end of the
trip screw and 1s“accessdble from the rear of
the trip disc. It should be moved out of the
slot, and the trip screw should be screwed 1n
or out until the Andex pin 1s opposite the
zero on the, dlial when the contact finger 1is
relegsed { WThen the lockling spring should be
placed4ain the slot of 1ts trip screw to pre-
vent any accldental change 1n adJustment. The
tripidiscs should release the contact fingers

whergthe trip screws are one scale division or

more from the center or lowest positilon.

Repeated tests have shown that the relay
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 sufficlently to requirey replace-

ment.

Contactor

All contacts shoulid bejedeaned perlodically.
A contact burnisher S#182A836HO1 1s recommended
for thls purpose. The use of abrasive materlal
for cleaning contaets 1s not recommended be-
cause of the, danger of embedding small parti-
cles 1n theWfaee of the soft silver and thus
impailringmthe)contact.

The statlonary contacts should be adJjusted
byabending so that both moving contacts make
simultaneously when they move 1n 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 between the 1latch arms and the contact

fingers sufficlent for the latch arms to clear
Tighten
The gaps between the
contact fingers and the ends of the latch arms

the contact fingers when resetting.
the lock nut securely.

should be approximately equal. If the gaps
are unequal, the contact fingers probably have
been bent. When the relay 1s de-energlzed and
the front clutch member 1s at the 1imit of 1ts
outward travel there should be a slight clear-
ance 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 circult contact should have 1/16
inch to 3/32 inch follow when the right-hand
contact finger 1s agalnst the latch arm. When
the motor circult 1s open, there should be no
gap between the rear contact spring (in which
the flat contact 1s assembled) and 1ts stop
plate.

P
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On relays provided with a sealling contact, RENEWAL pARTS

adjust the upper screw 1n the bracket at the

front of the armature so that there will be Repalr work can be done most satisfactorily
1/32 inch to 3/64 1inch follow in the seal-in at the factory. However, 1ntercha@ngeable
contact after 1t has closed. Tighten the lock parts can be furnlished to the customers who
nut securely. When the relay 1s de-energilzed are equlpped for doing repalr @ork. When
the seal-1n contact should have 1/32 inch to ordering parts, always glyveythe complete name-
3/64 1inch gap. plate data.

ENERGY REQUIREMENTS

The burden of the Type TK Relay at 115 volts, 60 cycles 1s as foldows:

Continuous
Circuilt Volt Rating Watts Reactlve V.A. Volt-Amps. P.F.
Motor 115 1.8 1.73 2.5 44° Lag
Contactor 115 11.5 14.5 18.5 51° Lag

The burdens at the other 60 cycle voltage rating@gwill\be “approximately the same as above.
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INSTALLATION

Westinghouse 1.L. 41-574.1E
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE TK TIMING RELAY

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

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 open-
ing of other d-c 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 type having a 2 second tog125
minutes range is also available.

The relay is used where time delay isWrequired
in motor, generator, or rectifier control circuitswlt i1s
also widely used in industrial applications.

One type of the relay is availablé for use with a
d-c to a-c inverter where a relidble a=c control volt-
age is not available. The inverterdis described in
I.L. 41-856.

CONSTRUCTION AND ORERATION

The type TK relay consists of a synchronous
motor, a gear train tofpraovide three different ratios,
a clutch interposed inithe gear train to permit quick
resetting whenfthe relay is de-energized, a contactor
which carrigs thé main contacts and operates the
clutch, and“aftripping mechanism adjustable for
time-delay.

Synchronous Motor

The, motor for driving the gear train is located on
the' bagek) plate of the gear train assembly in the
Iéweraright-hand corner. It runs at a synchronous
speed of 600, 500 or 250 R.P.M. for 60, 50 or 25
éycle relays respectively. Its bearing has an oil
reservoir with sufficient capacity for several years

SUPERSEDES I.L. 41-574.1D

*Denotes change from superseded issue.

of normal operation. Onf 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
115 volts for the mator.

Gear Train and Clutch

The géar/trtain is assembled as a separate unit
and €onsistS of two brass bearing plates fastened
together“at the corners by brass posts. The gear
shafts run at’' low speeds and require no lubrication.
Theythree different speeds are obtained by changing
the loeation of a sliding gear assembly. 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 position with a set screw. The hub is
moved to the.position where the larger gear is op-
posite 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 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 run-
ning 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 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 separated by the opening of the
contactor armature.

Contactor

The contactor is a clapper type element with a
E shaped magnetic frame with a solenoid coil on the
center leg. The moving armature is hinged at the
bottom of themagnetic frame, andheldopenby 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.

EFFECTIVE OCTOBER 1967
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Two contact fingers are pivoted at the lower end
of the armature and each is free 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 deflection. 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 mechanism latches are released. 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 provided
with a sealing contact to seal-in the contactor coil
until the circuit is opened by an external contact @r
switch (such as a push button). The sealing contact
is operated by an adjustable Micarta button extend-
ing 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 carrie@yen ajshaft thru the
top of the gear train assembly. A large gear, a cir-
cular scale and two adjustable trip discs are at-
tached to this shaft. The large‘gear meshes with the
pinion on the front clutch @iser The trip discs each
have a small bronzegindex#pin projecting approxi-
mately 1/32" fromgits edge. ™ hexagon headed trip
screw in each disc operates one of the two latch
arms which in “turn releases the moving contact
arms to operate theQeantacts. 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 operates both latch arms.
The movinge eontact arms can operate only if the
armaturegis)closed. The trip mechanism shaft resets
by, theyaction of a spring fastened to the shaft and
theygeartrain assembly plate. The mechanism is ad-
justed, so that the index pins are opposite the zero

on the scale plate when the trip screws in the dises
have reached a point where they just raise the
Micarta latch arm sufficiently to release the con-
tact arms, the trip discs being rotated manually for

this check while holding the shaft against its stop.

CHARACTERISTICS

In the 50 and 60 cycle relays“the time settings
available for the three gear positions are:

Minimum Maximum
2 Sec. 30 Sec.
.3 Min. 5 Min.
3 Min. 50 Min.

The smallgstisub-division is 1 second on the
30 secondyscale/ 0.1"minute on the 5 minute scale,
and 1 minuteten the'50 minute scale.

Inthe 26, ¢ycle relays the maximum time setting
available“fer the three gear positions are 1, 10, and
100fminutes. 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 speed after the relay is ener-
gized and its average speed during this accelerating
period will be something less than synchronous
speed. The time scales on the dial make no pro-
vision for the effect the accelerating period has
upon the total operating time, as this is not notice-
able on the intermediate or slow speed settings.
When the gears are in the high speed 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 15%
under rated voltage.

The two sets of main contacts can be adjusted
to operate 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 break motor circuit contact.
The make contacts will carry 12 amperes contin-
uously and 20 amperes 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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Fig. 1. Internal Schematic of the Type TK Relay for AC
operation with Sealing Contact in the Type FT21
Case. For Relays Without Sealing Contact the
Circuit Associated with Terminal 7 is Omitted.

Figy 2. Internal Schematic of the Type TK Relay, for DC
Operation with Inverter, Without Sealing Contact,
in the Type FT21 Case.
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Figy 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]
Case.

Fig. 4. Internal Schematic of the Type TK Relay for AC
Operation; with Sealing Contact, with Shaft Con-
tact to Prevent Energization Before Relay Has
Reset, in the Type FT 21 Case.
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amperes at 125 volts d-c; or a non-inductive current
of 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 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.

INSTALLATION

Inspect relay for any damage that might have
occured in shipment. When removing the blocking
from the contactor armature, make sure that the
armature has not shifted off its bearings. The arma-
ture blocking strips may 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-clockwise
and allow 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 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 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 freeffrom
dirt, moisture, excessive vibration, and heat. Meunt
the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting or by
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Fig. 5 — Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for d-c Operation With
an Inverter) in the 5%" Metal Case.
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Fig, 6'= Internal Wiring Diagram of the Type TK Relay
With Sealing Contacts (for a-c Operation) in the
5%" Metal Case.

Fig. 7 — Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for a-c Operation) In
the 5%4" Metal Case.
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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 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 F'T case information refer to I.L.
41-076.

SETTINGS

The type TK Relay is set for the desired oper-
ating 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 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 paragraph).

2. Then loosen the thumb nut locking the two
trip discs to the trip mechanism shaft, and rotate
them until each index pin is opposite the desired
scale marking. Securely tighten the thumb¥ nut

The disc nearest the scale plate will, tripsthe
left finger only; the disc that is neapest thepfront
will trip both contact fingers. Tos€t the contact
fingers for sequential operation the leftyfinger must
trip first, as the motor is in sefies with the back
contacts on the right-hand side. When £his finger is
tripped, it opens the motor cinCuit,

In making these Settings, the trip disc should
not be rotated so th@at th€ trip“pins are holding the
Micarta arms part waypup. Under this condition it is
possible for the movingpéontacts to bounce under
these arms and close the front contacts instantan-
eously when the relay is energized. The minimum
settings obtainable without partially raising the
latch arm are ‘approximately 1% division on the 30
second scale, and corresponding points on the other
scales.

In“some applications it may be desired to have
the Teft-hand contact operate instantaneously, as

soon as the relay is energized, and have time delay
on the right-hand contact only. This can be don€ by
setting the disc nearest the scale plate so thatithe
left-hand latch arm is raised above the end of the
contact finger when the trip discs are reset. If any
time-delay is desired, however, the minimum sétting
obtainable without the possibility ofgfétratic opera-
tion is the point at which the 4trip "diSc begins to
raise the latch arm.

ADJUSTMENTS ANDMAINTENANCE

The proper adjustments to Jinsure correct oper-
ation of this relay haweybeenmade at the factory
and should not be disturbed after receipt by the
customer. If the adjustments have been changed,
the relay taken aparf for repairs, or if it is desired
to check thepadjustments at regular maintenance
periods, instructiens below should be followed.

Synchronous,Motor

The mater bearing contains a supply of lubri-
cant sufficient for 3 to 5 years of service under
ayerage conditions. Since in general application of
thefrelays, some may be required to operate at an
ambiéent temperature of —30° or —40°F, and others
may be required to operate at an ambient tempera-
ture of over 100°F, a special oil is used which re-
tains 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 supplied in 1 ounce
bottles as S#1724231. Because of the close toler-
ances held in manufacture, no attempt should be
made to repair the motor in case of damage. It
should be returned 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 re-
quire no lubrication. The mesh of the gear teeth on
the sliding gear assembly of the clutch shaft should
be inspected and the hub shifted slightly if neces-
sary 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 clutch 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 screw,

—— -
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I.L. 41-574.TE

after the clutch is closed and with the operating
spring just touching the clutch pinion without de-
flection, 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 de-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 hetween 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% turns initial tension with shaft
fully reset. There should be 20 grams or more pres-
sure required at the front trip disc screw to just
move the shaft assembly to the left.

Trip Mechanism

The die-case bracket which suppogts ‘thé latch
arm assembly is secured to the front geam,plate by
means of screws passing through glotted “holes.
To adjust the position of this bracket, 4oasen both
the mounting screws and the screw®whichgholds the
stop bracket for the right hand{(front view) latch
arm. Move the sliding gear assémblywtt of mesh, so
that the trip discs will not rotate,%and energize the
relay. The latch arms shéuld“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 (nat, the trip screws), the pro-
jection of the endfof the latch arm above the top of
its adjacent éentactffinger will be .090 inch for the
left-hand fdnger<and .095 inch for the right-hand
finger. The dimensions given apply to relays in
which theyt#ip discs are 1-1/8 inch in diameter.
Earlier relayspuSed 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 metal with the
ends, filed to these dimensions will be convenient
to, Use as a gauge. It can be rested on the ends of
theycontact fingers and the bracket shifted until the
upper 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 latch arm __stop, bracket
should be tightened and the bracket [should be bent
up or down until the latch arms just clearshe small
bronze index pins projecting from the trip disc.

Raise the right-hand latch with ‘¢he 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 theWeft“hand latch arm is just
touching its contactéfinger,“there should be a gap
of about .010”’ to .015 inch between the right-hand
arm and its contaet finger. (This relation between
the latches and thel‘eontact fingers prevents any
possibility ofgthe left-hand finger tripping first when
the trip discs are set for simultaneous tripping).

Looséen the thumb nut locking the two trip discs
and, ‘energize the relay with the gears still out of
meshy, Hold the final gear firmly against its back
stopyeand rotate each trip disc by hand until it de-
preésses 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
opposite 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
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 out until the index pin is opposite
the zero on the dial when the contact finger is re-
leased. 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.

Repeated tests have shown that the relay will
make more than one million operations before the
striking and rubbing action of the contact fingers
on the ends of the latch arms wears them suffi-
ciently to require replacement.

Contactor

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended
for this purpose. The use of abrasive material for
cleaning contacts is not recommended because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.
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The 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 between the latch arms and the
contact fingers sufficient for the latch 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 approxi-
mately equal. If the gaps are unequal, the contact
fingers probably have been bent. When the relay is
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
pldte.

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 motornfcir-
cuit is open, there should be no gap between\the
rear contact spring (in which the flat contactis
assembled) and its stop plate.

On relays provided with & sealing contact,
adjust the upper screw in the bracket atsthe front of
the armature so that there willjybe™ 1/32 inch to
3/64 inch follow in the seal-in_eontaet after it has
closed. Tighten the lock nut securely. When the
relay is de-energized the,seal-in/ contact should
have 1/32 to 3/64 inch gap.

RENEWAL PARTS

Repair work can beydone most satisfactorily at
the factory. However,pinterchangeable parts can be
furnished t@Wthe eustomers who are equipped for
doing repair work. When ordering parts, always give
the complete nameplate data.

ENERGY REQUIREMENTS

The burden of the Type TK Relay at#15 volts,/60 cycles is as follows:

Continuous
Circuit Volt Rating Watts Reagtive V. A. Volt- Amps. P.F.
Motor 115 1.8 173 2.5 44° Liag
Contactor 115 116 14.5 18.5 51° Lag

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

Westinghouse 1.L. 41.574.1F
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE TK TIMING RELAY

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

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 open-
ing of other d-c 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 type having a 2 second to 1286
minutes range is also available.

The relay is used where time delay is“regaired
in motor, generator, or rectifier control circuits. It,is
also widely used in industrial applicationss

One type of the relay is available for (luse with a
d-c to a-c inverter where a reliablefa-c cantrol volt-
age is not available. The inverter“is_described in
I.L. 41-856.

CONSTRUCTION AND,OPERATION

The type TK relay (consists of a synchronous
motor, a gear train toprovidefthree different ratios,
a clutch interposed in the¢gear train to permit quick
resetting when the,relay is'de-energized, a contactor
which carrie§ the main contacts and operates the
clutch, an@ 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
lowerwright-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. 41-574.1E

*Denotes change from superseded issue.

of normal operation. Ongrelays,rated at 230 or high-
er, the contactor coilf has“aytap brought out at the
proper place to actas an auto-transformer to supply
115 volts for the motom

Gear Train and Clutch

The gear train is assembled as a separate unit
and consists“0f two brass bearing plates fastened
togéther "at  the corners by brass posts. The gear
shaftsyrun,at low speeds and require no lubrication.
The,three different speeds are obtained by changing
theplocation of a sliding gear assembly. 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 position with a set screw. The hub is
moved to the position where the larger gear is op-
posite 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 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 run-
ning 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 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 separated by the opening of the
contactor armature.

Contactor

The contactor is a clapper type element with a
E shaped magnetic frame with a solenoid coil on the
center leg. The moving armature is hinged at the
bottom of themagnetic 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.

EFFECTIVE MARCH 1975
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Two contact fingers are pivoted at the lower end
of the armature and each is free 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 deflection. 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 mechanism latches 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 connecting 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 push button). The sealing contact
is operated by an adjustable Micarta button extend-
ing from the same armature bracket which carries
the adjusting screw for the clutch operatinggarm.
This button closes a make contact mounted (@n s4op
of the magnetic yoke of the contactor.

Trip Mechanism

The trip mechanism is carried, on“@a)shaftthru the
top of the gear train assembly. Af{large“gear, a cir-
cular scale and two adjustable™trip “discs are at-
tached to this shaft. The large \gear meshes with the
pinion on the front clutch dise. The"trip discs each
have a small bronze index pin{projecting approxi-
mately 1/32'" from its ‘€dge.yAghexagon headed trip
screw in each dis@ operates one of the two latch
arms which in 4urn freleases 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 @perates 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 mechanism shaft resets
by the)action of a spring fastened to the shaft and
thé gearitrain assembly plate. The mechanism is ad-
justed 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 raisewthe
Micarta latch arm sufficiently to release the con=
tact arms, the trip discs being rotated manuallyyfor

this check while holding the shaft against its stop.

CHARACTERISTICS

In the 50 and 60 cycle relays‘thé time settings
available for the three gear positions ‘are:

Minimum Maximum
2 Sec. 30 Sec.
.3 Min. 5 Min.
3 Min. 50 Min.

The smallestgysubadivision is 1 second on the
30 second scale, 0.Twminute on the 5 minute scale,
and 1 minuteyon the 50 minute scale.

Infthen25 ‘eycle relays the maximum time setting
availabledfor the three gear positions are 1, 10, and
100 minutes.“The smallest sub-division is 2 seconds
onqthe 1 minute scale, 0.2 minute on the 10 minute
seale,; %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 speed after the relay is ener-
gized and its average speed during this accelerating
period will be something less than synchronous
speed. The time scales on the dial make no pro-
vision for the effect the accelerating period has
upon the total operating time, as this is not notice-
able on the intermediate or slow speed settings.
When the gears are in the high speed 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 15%
under rated voltage.

The two sets of main contacts can be adjusted
to operate 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 break motor circuit contact.
The make contacts will carry 12 amperes contin-
uously and 20 amperes for 1 minute. The break con-
tact has somewhat Iess pressure and will carry
about 2/3 this rating. The contacts will open 2

P
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Fig. 1. Internal Schematic of the Type TK Relay for AC
operation with Sealing Contact in the Type FT21
Case. For Relays Without Sealing Contact thg¢
Circuit Associated with Terminal 7 is Omitted.

Figuw2. Internal Schematic of the Type TK Relay, for DC
Operation with Inverter, Without Sealing Contact,
in the Type FT 21 Case.
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Figs3) 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 FT21
Case.

Fig. 4. Internal Schematic of the Type TK Relay for AC
Operation; with Sealing Contact, with Shaft Con-
tact to Prevent Energization Before Relay Has
Reset, in the Type FT 21 Case.
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amperes at 125 volts d-c; or a non-inductive current
of 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 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.

INSTALLATION

Inspect relay for any damage that might have
occured in shipment. When removing the blocking
from the contactor armature, make sure that the
armature has not shifted off its bearings. The arma-
ture blocking strips may 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-clockwise
and allow 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 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 opposite the 30-second mark%en
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
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Fig. 5 — Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for d-c Operation With
an Inverter) in the 52" Metal Case.
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Fig. 6, —"Internal Wiring Diagram of the Type TK Relay
With Sealing Contacts (for a-c Operation) in the
5%" Metal Case.

Fig. 7 — Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for a-c Operation) in
the 5%" Metal Case.
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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 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 oper-
ating 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 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 paragraph).

2. Then loosen the thumb nut locking thegtwo
trip discs to the trip mechanism shaft, and rotate
them until each index pin is opposite the deSited
scale marking. Securely tighten the thumb nuti

The disc nearest the scale plate will trip)the
left finger only; the disc that is nearé@st thesfront
will trip both contact fingers. To sét theypcontact
fingers for sequential operation thefleftyfinger must
trip first, as the motor is in seriesywith the back
contacts on the right-hand sidef When this finger is
tripped, it opens the motor circuit.

In making these $ettings the trip disc should
not be rotated so th@t theytrip pins are holding the
Micarta arms part #vay Mp. Under this condition it is
possible for the “meying gontacts to bounce under
these arms and closeqth€e front contacts instantan-
eously when the relay is energized. The minimum
settings obtainable without partially raising the
latch arm are approximately 1% division on the 30
second scale) and corresponding points on the other
scales.

In 'Some applications it may be desired to have
the Wleft=hand contact operate instantaneously, 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-hand latch arm is raised above the end “of the
contact finger when the trip discs are reset. If any
time-delay is desired, however, the minimum setting
obtainable without the possibility of erratic®opera-
tion is the point at which the trip™disc begins to
raise the latch arm.

ADJUSTMENTS AND/MAINTENANCE

The proper adjustmentsyto“ifisure 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 apart@for repairs, or if it is desired
to check the @adjustments at regular maintenance
periods, dimstructions below should be followed.

Synchf6nous Motor

The motor bearing contains a supply of lubri-
cant sufficient for 3 to 5 years of service under
average conditions. Since in general application of
thenrelays, 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 tempera-
ture of over 100°F, a special oil is used which re-
tains 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 supplied in 1 ounce
bottles as S#1724231. Because of the close toler-
ances held in manufacture, no attempt should be
made to repair the motor in case of damage. It
should be returned 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 re-
quire no lubrication. The mesh of the gear teeth on
the sliding gear assembly of the clutch shaft should
be inspected and the hub shifted slightly if neces-
sary 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 clutch 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 screw,
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after the clutch is closed and with the operating
spring just touching the clutch pinion without de-
flection, 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 de-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'% turns initial tension with shaft
fully reset. There should be 20 grams or more pres-
sure required at the front trip disc screw to just
move the shaft assembly to the left.

Trip Mechanism

The die-case bracket which supports ghe latch
arm assembly is secured to the front gear plate by
means of screws passing through slottedyholes.
To adjust the position of this bracket,doosenboth
the mounting screws and the screw whichfholds the
stop bracket for the right hand (frént view) latch
arm. Move the sliding gear assembly out of mesh, so
that the trip discs will not rotatey and=energize the
relay. The latch arms shouldybe down so that the
contact fingers are held“jout. “Shift the die-case
bracket so that with theglatéh sarms touching the
aluminum trip discs (not the érip screws), the pro-
jection of the end of the“batch’arm above the top of
its adjacent contact{finger will be .090 inch for the
left-hand fingerpandy.096 inch for the right-hand
finger. The dimensions given apply to relays in
which thedtrip /discsVare 1-1/8 inch in diameter.
Earlier relaysfusedddiscs 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 metal with the
ends) filed to these dimensions will be convenient
to,use as a gauge. It can be rested on the ends of
theycontact fingers and the bracket shifted until the
upper) 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 latch arm stop bracket
should be tightened and the bracket should“be bent
up or down until the latch arms just clear thHe small
bronze index pins projecting from theptrip disc.

Raise the right-hand latch with the fingers and
move the armature in by hand until the tips of the
contact fingers are oppositefthe lowest portions of
the latch arms. When theleftshand/latch arm is just
touching its contact fingerpthere should be a gap
of about .010’’ to .015 ineh bétween the right-hand
arm and its contact finger) (This relation between
the latches and theypcontact fingers prevents any
possibility of thejleft-hand finger tripping first when
the trip discsmare“set for simultaneous tripping).

Loosen the thumb nut locking the two trip discs
andMenergize /the relay with the gears still out of
meshy “Hold“the final gear.firmly against its back
stop, and rotate each trip disc by hand until it de-
pressesits latch arm far enough to just trip the
contaet finger. The bronze pin projecting from each
tripgdisc serves as its zero index, and should be
opposite 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 should
be screwed in or out until the index pin is opposite
the zero on the dial when the contact finger is re-
leased. 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.

Repeated tests have shown that the relay will
make more than one million operations before the
striking and rubbing action of the contact fingers
on the ends of the latch arms wears them suffi-
ciently to require replacement.

Contactor

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended
for this purpose. The use of abrasive material for
cleaning contacts is not recommended because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.
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The 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 between the latch arms and the
contact fingers sufficient for the latch 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 approxi-
mately equal. If the gaps are unequal, the contact
fingers probably have. been bent. When the relay is
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 conta€t
finger is against the latch arm. When the motor_cir-
cuit is open, there should be no gap betwegn the
rear contact spring (in which the flat contagt is
assembled) and its stop plate.

On relays provided with a sealing contact,
adjust the upper screw in the bracketsat the front of
the armature so that there will (beg1/82 inch to
3/64 inch follow in the seal-in“eentagtfafter it has
closed. Tighten the lock nutmsecurely. When the
relay is de-energized the (seal-ifycontact should
have 1/32 to 3/64 inch gap:

RENEWAL PARTS

Repair work cam be done most satisfactorily at
the factory. Howewver,interchangeable parts can be
furnished to the /customers who are equipped for
doing repdirywork. When ordering parts, always give
the completeynameplate data.

¥ ENERGY REQUIREMENTS

The burden of the Type TK Relay at 115 voltsp60 cycles is as follows:

Continuous
Circuit Volt Rating Watts Reactive V. A. Volt- Amps. P.F.
Motor 120 19 181 2.6 44° Lag
Contactor 120 12 15.2 19.4 51° Lag

The burdens at the other 60 cycle voltage ratings will be approximately the same as above.
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11 — Outline & Drilling Plan for the Type TK Relay in the Type FT 21 Case.






S
&STINGHOUSE ELECTRIC CORPORATION
A

E IIIIIIIIIIIIIIIIIIII NEWARK, N. J.
Printed in U.S.A.





