INSTALLATION o

INSTRUCTIONS

l. L. 41-574

OPERATION ¢ MAINTENANCE

TYPE TK TIMING RELAY

CAUTION Before putting relays into
remove all blocklng which may have

service,
been 1n-
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

the relay to check the settings

properly,
and operate

and electrical connectlons.

APPLICATION

The Type TK Relay 1s an a-c timlng relay fof

applications requiring a definite tilme delay
between the closing of an a-c clircult and the
of other

Accurate time-settings from two
to fifty milnutes obtained,

for any settlng, the reset timells Yeéss than

closing or opening d-c or_a=c Vcdr-

cults. see~

onds can be and,

one second.

The relay 1s used where &imel délay 1s re-
quired in motor, generator, rectifler, voltage
regulator or tap
It 1s
trial applications.

changlng, transformer control

cilrcults. also,widely, used in 1indus-

One style of the
wilth a d-c
a-c control voltage)ls not avallable.
verter 1s covered dn I.L. 41-545,

relay 1s avallable for use
rellable
The 1in-

or a-c ‘dnverter where a

CONSTRUCTION AND OPERATION

The type TK
motor, & gear traln to provide three different

relay conslsts of a synchronous

kratlos, a clutch 1nterposed 1n the gear trailn

ton permit qulck resetting when the relay 1s

contactor which carries the
the clutch, and a

time-delay.

de-energlzed, a
maln contacts and operates

trippling mechanism adjustable for

SUPERSEDES |. L. 41-366M

¥ Canotes change from superseded issue.

Synchronous Motor

The motor forfy,drivdng the train 1s
located on the,back yplate of the

assembly 1ngthe

gear
gear trailn
ower right-hand corner. It
runs at ag8ynch®Benous speed of 600, 500 or 250
R.P.M. for @0, 50

spectivelyy.n, Its bearing has

or 25 cycle relays re-
an oll reservoir
withy sufificlent capaclity for several years of
normal“eperation.
higher, the

out, at the proper

On relays rated at 230 or
contactor coll has a tap brought
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

unlt and consists of two brass bearing plates

fastened together at the corners by brass

posts. The gear shafts run at low speeds and
lubrication. The three different
obtalned by changing the
This

conslists of two gears on a hub that 1s free to
slide on the clutch shaft and can be locked in

screw. The

requilre no
speeds are location

of a sliding gear assembly. assembly

any desired position with a set
hub 1s moved to the position where the larger
gear 1s opposite the arrow on the index plate

corresponding to the deslred time scale.

The clutch
rated faces, arranged

1s two alumlnum disc with ser-

so that they are posi-
tively engaged and dilsengaged by a spring arm
latter 1s
1n 1ts closed and open posltlions respectively.

1s fastened to a shaft on the
The front disc 1s a running fit
on the end of the same shaft. The latter dilsc
has fastened to 1t the plnion which drives the
tripping mechanism. When the
glzed, the clutch discs

transmitted from the

on the contactor armature when the
The rear disc
gear train.

relay 1s ener-
engage and power 1s
through the

motor, gear
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TYPE TK RELAY

traln, to the tripplng mechanlism. When the

relay 1s de-energlzed, the clutch dlscs are
separated by the opening of the contactor arm-
ature.

Contactor

The contactor 1s a clapper type element
wlth a

The moving arma-

wlith a E shaped magnetic frame sole~
nold coll on the center leg.
1s hinged at the bottom of the

frame, and held

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 energlzed. The

position of this
Justing screw

arm 1s controlled by an ad-
bracket fastened to the
front of the armature.

on a

Two contact flngers are pilvoted at the lower
end of the armature and each 1s free to move
I1ndependently of the armature agalnst a spiral
spring. Sillver contacts are fastened near the
top ends of the filngers. The statlonary con-
tact arms have silver contact surfaces on th
outer ends, and are fastened to termlnal post
in the base. The make statlonary contacts a

mounted on leaf springs

wlth rigld Dback
arms to 1limlt the deflection. Thilis cons
tion in which both moving and station c

a
tact arms deflect slightly, whe%cor@is
minimizes the possibility o h n-

tacts openling momentarily under ereshock .
The break stationary contact %re leaf
r

springs with rigid supporting prevent

made,

overtravel.

The motlon of the arma uses the clutch
discs to engage but 1 close the con-
tacts until the trlp mec 1sm latches are re-
s

When t
1f the armature 1

leased. te are released and

1l closed the contact

arms move to the operated position by the
action of the springs connecting the contact
arms to th armatd’e.

Some of the Type TK Relay are pro-
vided a seallng contact to seal-in the
contactor coll until the circult 1s opened by
an 1 contact or switch (such as a push

The sealing contact 1s operated by

o
an adJustable Milcarta button extending from “
bracket which
adJjusting screw for the clutch
This button closes

top of the magnetlc yoke of the contactor.

the same armature carrles t
operating a

a make contact mounted on

4
Trip Mechgnism
The trip mechanism 1s carr a4 shaft
thru the top of the gear traln_a y. A
large gear, a clrcular scale a o adJust-
able trip discs are attached is shaft.
The large gear meshes with plnion on the

front clutch disc. The t scs each have a
small Dbronze 1ndex rojecting approxi-
mately 1/32" from 1 edge. A hexagon headed

trip operates one of the

screw 1n ea sc
two 1latch S n
moving contac operate the

turn releases the

S contacts.

The latc e “‘mounted between bracket
arms exte rom the gear trailn front
plate. ngement 1s such that the i1nner
trip sc ates only the left hand latch,
while ¢t outer trip disc operates both latch
arms. moving contact arms can operate
1y he armature 1s closed. The trip me-

anism shaft resets by the action of a spring
astened to the shaft and the gear trailn as-

bly plate. The
hat the

the scale

mechanlism 1s adjusted so
index plns are opposite the zero on
plate when the trip screws 1n the
polnt where they Just

arm sufflclently to

reached a
Mlicarta latch
release the contact arms, the trip discs belng
this check while holding
the shaft agalnst 1ts stop.

discs have
raise the

rotated manually for

CHARACTERISTICS

In the 50 and 60
time for the
posltions are 30 seconds, 5 minutes, and 50
The smallest sub-division
ond on the 30 second scale, 0.1 minute on the
the 50 minute

cycle relays the maximum

settings avallable three gear

minutes. 1s 1 sec-
5 minute scale, and 1 minute on

scale.

In the 25
settling avallable for the three gear posltions
are 1, 10, and 100 minutes.
division 1s
0.2 minute
on the 100 minute scale.

cycle relays the maximum time

The smallest sub-

Vs

2 seconds on the 1 milnute scale,

on the 10 minute scale, 2 mlnutes
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INTERNAL SCHEMATIC INTERNAL SCHEMATIC
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Fig. l1—Internal Wiring Diagram of the Type TK Relay with
Sealing Contacts (for a-c Operation) in the 5%t
Metal Case.

Fig. “2—Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for a-c.Operation) in the
5%2" Metal Case.

RELAY TYPE TK TIMING, IMAKE +1 MAKE-BREAK;
OR AND SEALING CONTACTS FOR AC OPERATIONgIN STANDARD
PROJECTION CASE.
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REAR VIEW
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RELAY TYPE TK TIMING,!| MAKE+| MAKE— BREA
MOTOR CONTACTS WITHOUT SEALING CONTACT, FOR AC 'OPERATION,
IN STANDARD PROJECTION CASE.
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Fig. 3—Internal Wiring Diagram of the Type TK Relay With
Sealing Contacts (for a-c Operation) in the Standard
Case.

*Fig. 4—Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for a-c Operation) in the
Standard Case.




TYPE TK RELAY

The reset time for maximum travel 1s 1less
than one second. Since the clutch is disen-
gages to reset, the reset time 1s independent

of the position of the sliding gear assembly.

The motor may requilre one or two seconds to
reach synchronous speed after the relay is en-
ergized and 1ts-. average speed during this ac-
celerating period will be something less than
The time the
dial make no provislon for the effect the ac-

celerating period has upon the total operating

synchronous speed. scales on

time, as this is not notlceable on the inter-
When the
it will
use a scale settlng ap-
the desired

at 10%

medlate or slow speed settings.
gears are in the high speed position,
be mcere accurate to
proximately one second less than
time setting.

above or 15% under rated voltage.

The motor will operate

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

right hand contact arm also operates the ind

Juentilally.

set 1s single pole single

pendent break motor circult contact. The ma
contacts will carry 12 amperes continuou
and 20 amperes for 1 minute. The

tact has somewhat
carry
will

non-inductive

open 2 amperes at 125

volts dfc; o a
current of 20 ampg; 15
volts a-c cr 15 amperes at 230 vo{\.

A make sealing contact 1is N on some
relays. When supplied it [As nnected as
shown in figures 1, 3 and 6 nd will keep

the relay energized u he circuit is
cpened by a switch c a external to the

relay.
* I TION

Irsgect relay fcr any damage that might have
shipment. When
c the

armature has nct shifted off 1ts

locured in remcving the

biczking contacter armature, make

sure th

bearin armature blocking strips may be
ieft relay, with the shcrt slctted ends
tu ward, for use in case of possible

u shipment of the relay. Rotate the

break -
less pressure and w
about 2/3 this rating. The

tripping disc mechanism counter-clockwlse and

allow to reset to make sure that it returns

zero positively. Remove the cover strip at
the top of the gear case. This can be readil

done by pulling aside one end of the strip
which covers the sides and bottom. This st@ip
1s held against the top corner osts by a
spring. When the bent-over d%ar of
the top strip, the strip caN ed off,
exposing the sliding gear b and the
gear position 1ndex plate the large

gear on clutch site the 30-

shaft se 0
second mark on 1ndex te, tate this gear
slowly in order to cb pparent friction

mounted on switchboard

in gear train.

The
panels or th
dirt, mo
heat. M
the tw
and th
the fo

relays shoul
e lent in a location free

from , excessive vibration and

elay vertically by means cf
g studs for the standard cases
projection case or by means of
mounting holes on the flange for the
Either of the studs
utilized for

electrical

sh?type FT case.
ounting screws may be
g the The

ections may be made dilrect to the

se
r
ou relay. con-
terminals
means of screws for steel panel mounting or
to terminal studs furnished with the relay for
The
easlly rcmoved or 1In-

ebony-asbestos or slate panzl mountling.

terminal studs may be
serted by locking two nuts on the studs

then proper rnut wilth a

and
turning the wrench.

Any appreclable variation from a level posi-
tion will affect the operating characteristics

of the relay.

The internal
dlagrams

and schematic exterrnal wilring
are shown in figures 1 ©thru 11. The

operation of the d-c to a-c inverter is

covered in a separate instructiocn leaflet.

SETTINGS

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

The type desired

1. Remove the cover strip at the top of the
gear train assembly and shift the gears tc¢ the
desired time scale.

to minimize the
quick reset, the

shock
used

In order mechanical

due to the time scale
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Fig. 5—Internal Wiring Diagram of the TypefTK)Relay
Without Sealing Contacts (for d-c Operation With
an Inverter) in the 5% Metal Case.

Fig. 6—Internal Wiring Diagram of the Type TK Relay Witn

Sealing Contacts (for d-c Operation With an In-
verter) in the Standard Case.
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Fig. 7—Internal Schematic of the Type TK Relay With One
Make. One-Make-One Break., Motor & Sealing Con-
tacts in the Type FT Case for a-c Operation. For
the Relays Without the Sealing Contacts, Omit
Terminal 10 & Associated Circuits.

Fiqg.

8—Internal Schematic of the Type TK Relay With Two
Make. One Break All Independent Motor & Sealing
Contacts in the Type FT Case for a-c operation. For
the Relays Without the Sealing Contact Omit Ter-
minal 10 & Associated Circuits.
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Fig. 9—Internal Schematic of the Type TK Relay With One
Make, One Make-One Break, Motor & Sealing Con-
tact With Shaft Contact to Prevent Energization
Before Relay Has Reset, in the Type FT Case for
a-c Operation.

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 1locking the
two trip discs to the trip mechanism shaft,
and rotate them untll each 1ndex pin 1s 0p=
poslite the desired scale marking.
tighten the thumb nut.

Securely

The disc nearest the scale plate will trip
the left finger only; the discathatidls nearest
the front wi1ll trip both con&actOfingers. To
set the contact fingers for| seqQiential opera-
tion the 1left finger must tripgfirst, as the
motor 1s 1n serles with the §§back contacts on
the right-hand slded When this finger 1s
tripped, 1t opensg the moter circuilt.

In makling these, séttings the trip disc
should not be rotated so that the trip pins
are holding the Micarta arms part way up.
Under thls condifion 1t 1s possible for the
moving confacts to bounce under these arms and
close the “%front contacts instantaneously when
the pelayy,ds energlzed.
obgainable without partially raising the latch
armiarecapproximately 1-1/2 division on the 30

The minimum settings

Fig. 10—Internal'Schematicfof the Type TK Relay With One
Make. One Make-One Break. and Motor Contacts
in{theyType, FT Case for d-c Operation With an
Inverter.

second skeale, and corresponding polnts on the
other/ seales.

In some applications 1t 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
only. Thils can be done by setting the disc

contact

nearest the scale plate so that the left-hand
latch arm 1s raised above the end of the con-
tact finger when the trip discs are reset. If
any time-delay 1s deslired, however, the mini-
mum setting obtalnable wlthout the possibility
of erratlic operatlion 1s the point at which the
trip disc begins to ralse the latch arm.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct
operatlon of thls relay have been made at the
factory and should not be disturbed after re-
celpt by the customer. If the adJustments
have been changed,
repalrs, or 1f 1t 1s desired to check the ad-

Justments at regular malntenance periods, in-

the relay taken apart for

structlions below should be followed.

Synchronous Motor

The motor Dbearing contalns a supply of

s,
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lubricant sufficlent for several 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 speclal o1l is used which retains
sufficient fluldity at low temperatures and
does not oxidlize or deterlorate otherwlse at
high temperatures. For relubrication of the
motor after a perlod of service, thils o1l 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 mesh of the gear
teeth on the sliding gear assembly of ¢tne
clutch shaft should be 1nspected and the hut
shifted slightly 1f necessary to secure a fall
mesh. Then tighten the set screw sécurelyt.

When the armature 1s held clofed, “the clutch
teeth should have a full mesh and ®There¥should
be 1/32" to 3/64" follow on thé clutch spring.
Any necessary adJjustment should be made by
means of the lower screw 1@ thegbPacket of the
front of the armatuPe, “and Sthe 7Tlock nut
should be securely tPgh®ened. One-quarter
turn of the adjusting serew, after the clutch
1s closed and with“fthe operating spring Jjust
touching the cluteh pinlTon wilthout deflection,
will gilve about 3/32' /follow on the spring.
When the armafure’ ,1s released, the clutch
teeth sheauld \\Wavel sufficlient separation to
prevent’any “@nterference with resetting of the
trip £disgs. To6o mach follow on the clutch
springpwill prevent the clutch from being held
open posdtdvely when the relay 1s de-ener-
glzed.

If the relay operates very frequently, re-
mains energized for long periods, or 1s in-
stalled where the amblent temperature 1s high,
a small drop of the same oll that 1s recom-
mended for relubrication of the motor should
be applled to the clutch pinion bearing at 1in-

EXTERNAL CONNECTIONS FOR D-C/[ OPERATION
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Fig. 11—Typical External Connections for the Type TK Relay
in the Standard Case. (Connect Corresponding
Terminals similarly for Relays in the FT Case.)

tervals of six months to one year. It can be
applied by dipping a small wire into the oill
and touching thils to the clutch shaft between
the two clutch discs. A very small amount of
oll 1s sufficient. A drop of oll may be ap-
plied 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 i1ts re-
set spring has approximately 1-1/4 turns ini-
tlal tenslon with the shaft fully reset, and
the shaft should be reassembled in thls manner
after any dismantling.

Trip Mechanlsm

The dle-case bracket which supports the
latch arm assembly 1s secured to the front



TYPE TK RELAY

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 will 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 its adjacent con-
tact finger will be .075 inch for the left-
hand finger and .070 1inch for the right-hand
finger. The dimenslons given 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-
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 convenient
to use as a gauge. It can be rested on the
ends of the contact fingers and the bracket
shifted until the upper front corners of the

fingers are even with the ends of the gauge.
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 Jjust clear the small
bronze 1index pins projecting fromfthe trip

disc.
L4

Raise the right-hand 1latch wd®h the, fingers
and move the armature 1in by [ hand  antil the
tips of the contact fingersfareiepposite the
lowest portions of the lagch arms. When the
left-hand latch arm is _gust@geuching its con-
tact finger, there ghouldy,be a gap of about
.010" to .015 inch between the right-hand arm
and 1its contact finger. (This relation be-
tween the latcdhes and the contact fingers pre-
vents any possibBility of the left-hand finger
tripping fiirsg, when the trip discs are set for
simultangous Gripping).

Loosen! theQythumb nut 1locking the two trip
discs and@energize the relay with the gears
stild oub, of mesh. Hold the final gear firmly
againgt 1ts Dback stop, and rotate each ¢trip
disc by hand until 1t depresses its latch arm
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NOTEIFOR /5 OR Yo METAL SWEBDS USE SCREWS
FOR MTG. RELAY AND FOR TERMINAL CONNS.
FoR /4™ To 1™ SWBDS USE STUDS FOR MTG.
RELAY AND SCREWS FOR TERMINAL CONNS.
FOR ALL GIHER SWEBDS USE STUDS FOR
BOTH PURFOSES.
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Figgl2—OQutline and Drilling Plan for the 5%2"” Metal Case With a Glass Front. See the Internal Diagrams for the Term-

inals Supplied. For Reference Only.
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far enough to Just trip the contact
The bronze pin projecting from each trip disc

finger.

serves as 1ts zero 1index, and should be op-
posite the zero on the dial when the contact
finger trips. The trip

from turning by a locking wire

screws are prevented
spring which
passes through a slot in the 1nner end of the
trip screw and 1s accesslble 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 index pin 1s opposite the
zero on the dlal when the
released. Then the locking spring should be
placed in the slot of i1ts trip
vent any accldental change in adJustment. The
trip discs should release the contact fingers

contact finger 1s

screw to pre-

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
contact fingers on the ends of the latch arms

striking and rubbing action of the

wears them sufficiently to require replace-

ment.
Contactor
A1l contacts should be periodically cleaned

with a fine file. S#1002110 file
mended for this purpose. The use of abrasive

1s recom+

1s not [ recom-

embedding

material for cleaning contacts
mended because of the danger of
small particles in the face of the ,§oft“sllver
and thus impairing the contact.

The stationary contacts should be adjusted
by bending so that both moving) contacts make
simultaneously when they move 4,1n with the
about @/1604nch follow. With
the relay de-energlzged, aqjust the position of

armature, with

the left-hand back confact, spring, by means of

the adjusting screw so that there will 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.
fingers probably have been bent.

If the gaps are unequal, theg eontact
When the re-
lay 1s de-energlized and the front “elutch mem-
ber 1s at the 1imit of 1ts
there should be a slight clearance /between the

outward travel

clutch spring and the washer “at the front of
the clutch There
clearance between the fclutch spring and the
dial plate.

pinion. should also be

The motor c¢ircudt/ contact should have 1/16
inch to 3/32 Inch, folTlow when the right-hand
contact flnger 18, agdainst the latch arm. When
the motor cImcult®™@s open, there should be no
gap between, the® rear contact spring (in which
the flat contact 1s assembled) and 1ts stop

plate,

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

RENEWAL PARTS

Repalr work can be done most satlsfactorily
interchangeable
customers who

at the factory.
can be furnished to the

However,
parts
are equlpped for dolng repalr 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 follows:

Continuous
Circuit Volt Rating Watts
Motor 115 1.8
Contaetor 115 11.5

Reactlve V.A. Volt-Amps. P.F.
1.73 2.5 4he 15g
14.5 18.5 51° Lag

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

10
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Westinghouse I.L. 41.574.y¢

INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIO NS

TYPE TK TIMING RELAY

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

APPLICATION

The Type TK Relay 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 cip=
cults. Accurate time-settings from twogsec-
onds to fifty minutes can be obtalned, and,
for any setting, the reset time 1s_legs/than
one second.

The relay 1s used where time,delay/1ls re-
quired in motor, generator, or [rectiflier con-
trol circuits. It 1s also widely, used in in-
dustrial applications.

One type of the relay 1§,avallable for use
with a d-c to a-c 1lnverter where a relilable
a-c control voltage‘is netiavallable. The in-
verter 1s described An{I.L. 41-856.

CONSTRUCTION AND OPERATION

The type TK “irelay consists of a synchronous
motor, a gear traln to provide three different
ratios, a c¢lutch 1nterposed 1n the gear train
to ‘permit quick resetting when the relay 1is
de-energlzed, a contactor which carries the
maln, contacts and operates the clutch, and a
tripping mechanism.adjustable for time-delay.

SUPERSEDES I.L. 41-574.1B

#* Denotes change from superseded issue.

Synchronous Motor

The motor for driving the gear train 1s
located on the back “plateé of the gear train
assembly in the %{pwer right-hand corner. It
runs at a synchfenous¥speed of 600, 500 or 250
R.P.M. for 60, 50Wor 25 cycle relays re-
spectively.gplts@bearing has an oll reservoir
with sufficient eapaclty for several years of
normali operation. On relays rated at 230 or
higher,“the) contactor coll has a tap brought
out) ‘atgythe 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 sliding 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 index 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 1is
in its 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 1s ener-
glzed, the clutch discs engage and power 1s
transmitted from the motor, through the gear

EFFECTIVE MAY 1961



TYPE TK RELAY

train, to the ¢tripping mechanlism. When the
relay 1s de-energlized, 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 coill 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 energilzed. The
position of this arm 1s 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. Sillver contacts are fastened near the
top ends of the fingers. The statlonary con-
tact arms have sllver contact surfaces on the
outer ends, and are fastened to terminal pésts
In the base. The make statlonary contacgs are
mounted on 1leaf springs with rigid back=up
arms to limit the deflection. This codstruc-
tion in which both moving and stationany / con-
tact arms deflect slightly, when ¢ontacts is
made, minimizes the possibiligy of, the) con-
tacts opening momentarily undepyseyere shock.
The break stationary contact “a@rms "dre leaf
springs with rigid supporting, arms) to prevent
overtravel.

The motion of the armature“ecauses the clutch
discs to engage but (widl not close the con-
tacts untll the gripimechanism latches are re-
leased. When fhesgplatehes are released and
1f the armatureds sStill closed the contact
arms move to thelepeérated position by the
action of the springs connecting the contact
arms to the armature.

Some 8styles of the Type TK Relay are pro-
vided “with) a sealing contact to seal-ln the
contaé@tor, coll until the circult 1s opened by
an external contact or switch (such as a push
button). The sealing contact 1s operated by

an adjJustable Micarta button extending from
the same armature bracket which carries_the
adJjusting screw for the clutch operatingfarm.
Thls button closes a make contact mountegd, on
top of the magnetlic yoke of the contactor.

Trip Mechgnism

The trip mechanlism 1s carried 46n a shaft
thru the top of the gear traln assembly. A
large gear, a circular scade andy,two adjust-
able trip discs are attached topthis shaft.
The large gear meshes with {the pinion on the
front clutch disc. The trip,ydiscs each have a
small bronze 1ndex_ pin _J4proJjecting approxi-
mately 1/32" from/itsW%edge. A hexagon headed
trip screw 1n eachidlsc operates one of the
two 1latch arms which In turn releases the
moving contact”arms ' to operate the contacts.
bracket
arms {exXtending " from the gear traln front

The latch ammshare mounted between

plate., The arrangement 1s such that the 1nner
trip disc operates only the left hand latch,
whide the“outer trip disc operates both latch
arms. WThe moving contact arms can operate
ondy \If the armature 1s closed. The trip me-
chandsm shaft resets by the actlion of a spring
fastened to the shaft and the gear trailn as-
sembly plate. The mechanism 1s adjusted 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 thils check while holding
the shaft agalnst 1ts stop.

CHARACTERISTICS

In the 50 and 60 cycle relays the time set-
tings avallable for the three gear positlons
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.l minute on the 5 minute

scale, and 1 minute on the 50 minute scale.

e
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INTERNAL SCHENATIC
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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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INTERNAL SCHEMATIC
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Eig.33 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 FT21 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-
division 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 maxlimum travel 1s 1less
than one second. Since the clutch 1s disen-
gages to reset, the reset time 1s independent
of the position of the slidlng gear assembly.

The motor may requlre one or two seconds toc
reach synchronous speed after the relay 1s en-
ergized and 1ts average speed during this ac-
celerating period will be something less than
synchronous speed. The time scales on the
dial make no provision for the effect the ac-
celerating period has upon the total operating
time, as thls 1s not noticeable on the inter-
settings. When the
gears are 1n the high speed position, 1t will

medlate or slow speed

be more accurate to 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-
quentially. 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 inde-
pendent break motor circult contact. The make
contacts willl carry 12 amperes continuously

|__MOTOR
"
©@— A ®
2 |
GONTAGTQR @—i— —A—(7)
|
®& —H—5
12
2
RO
Contaet ~
@F——% —®
REAR VIEW
14ORERAT ES'FIRST IN SEQUENCE
2-OPERATES NEXT IN SEQUENCE
78-D-2L45

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
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.




TYPE TK RELAY

LL. 4157451 C

EXTERNAL

e ‘
otier JT J
Ac

EXTERNAL
START
SWITCH

POS. OR
NEG.

AC OPERATION DC OPERATION
WiTH SEALING CONTACT

WiTH SEALING CONTACT

N - POS. OR
Neo & MOMENTARY

CUE-OFF C EXTERNAL START
CONTACT s T[H CONTACT

2 10 [

9 1€ CON TROLLED

* CIRCUITS i
4 % CONTROLLED
Cikcui TS

[
CUT-0FF
CONTACT

NEG. OR
POS.
DC_OPERATION
vis. o8 WITHOUT SEALTNG CONTACT DEVICE NUMBER CHART
[ 2 - TiNING RECAYJRLPE TK
CUT-0FF z 2
CONTACT ;?(3 £ - woroR
1 X cauruousn cha- CoNTACTOR
1 IRCUI TS
CIRcy A -sehine CONTAGT

5C
1C - CONTACT OPERAYES FIRST
AN SEQUEN
2C 4 COnTACT OPERHES SECONO
I, SEQUENCE
2
2
T

2888828

Fig. 8 — External Schemgtics of the/Type TK Relay in the FT21 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-inductive 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 supplied 1t 1s 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 1its
bearings. The armature blocking 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 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 pulling aside one end of the strip
which ccvers 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 1lifted off,
exposing the sliding gear assembly andepthe
gear positior 1index plate. With  the large
gear on clutch shaft set oppositéythen30-
second mark on 1ndex plate, rotate thisjgear
slowly in order to check for apparent@friction
in gear train.

The relays should be mounted on gwitchboard
panels or their equivalenty®ty a Tocation free
from dirt, moisture, gxcessdve)vibration, and
heat. Mount the reday vertieally by means of
the four mounting holes “Oon the flange for
semi-flush mounting,dor by means of the rear
mounting stud or studsWfor projecteion mounting.
Either a mounting stud or the mounting screws
may be utilized forggrounding the reiay. The
electrical connections may be made directly to
the termifialsy by means of screws for steel
panel meunting or to the terminal studs fur-
nished with the relay for thick panel mounting.
The terminal studs may be easily removed or
insemted by locking two nuts on the stud and

then turning the proper nut with a wrench,

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

SETTINGS

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

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

In order to minimize thefy meehanical shock
due to the quick reset the [Pime scale used
should be the longestg@f théthree which will
permit the relay te'be 'set for the shortest
desired operatingtimeq (see the third
following paragraphy).

2. Then looseén the thumb nut 1locking the
two trippdiscs)yto¥ the trip mechanism shaft,
and rotategythemiuntil each 1index pin 1s op-
posite the desired scale marking. Securely
tighten the“thumb nut.

Pheddiser nearest the scale plate will trip
the left finger only; the disc that 1s nearest
the front will trip both contact fingers. To
set the contact fingers for sequential opéra-
tion the 1left finger must trip first, as the
motor 1s in series with the back contacts on
the right-hand side. When this finger is
tripped, it opens the motor circuit.

In making these settings the trip disc
should not be rotated so that the trip pins
are holding the Micarta apms part way up.
Under this condition it 1s possible for the
moving contacts to bounce under these arms and
close the front contacts instantaneously when
the relay is energized. The minimum settings
obtailnable without partially raising 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 instantan-
eously, as soon as the relay 1s 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 1s raised above the end of the con-
tact finger when the trip disck% are reset. If

Bt T A
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I.L. 41-574.1C

any time-delay 1s desired, however, the mini-
mum setting obtalnable without the possibility
of erratic operation i1s the point at which the
trip disc beglins 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 1f it 1s desired to check the ad-
Justments at regular malntenance perlods, 1in-

structlons 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 oyer
100° F, a special o1l 1s used which _retalns
sufficlent flulidity at low temperataires) and
does not oxldize or deterlorate otherwdse at
high temperatures. For relubricat®on “9f the
motor after a period of service, &his“Goll 1s
supplied 1n 1 ounce bottles as S#1723639. Be-
cause of the close tolerancesmheld 4n manu-
facture, no attempt should be made to repalr
the motor in case of damagef@Qy, Iftwshould be re-
turned to the factory fonp'repailr or a complete

new motor ordered as a feplaeement.

Gear Traln & Clutch

The gear tralndshafts run at low speeds and
require no “Qubrication. The mesh of the gear
teeth ongfhe "siiding gear assembly of tne
clutch shaftgshould be inspected and the hub
shifted shightly 1f necessary to secure a full
mesh. Then tighten the set screw securely.

When the, armature 1s held closed, the clutch
teeth should have a full mesh and there should
beyl/32" to 3/64" follow on the clutch spring.
Any necessary 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, afterithe clutch
1s closed and wilth the operating spring Just
touching the clutch pinion without deflectilon,

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

When the armature 1s released, the clutch
teeth should have sufficlent separation to
prevent any 1nterferente with resetting of the
trip discs. Too "much foldow on the clutch
spring will prevent, thepclutch from beilng held
open positively/ whempthe relay 1s de-ener-
glzed. A smald drop Of the same oll that 1s
recommended , for“Qrelubrication of the motor
should be applded/to the clutch pinion bearing
at 1ntervals“ef six months to one year. It
can be appdied by dipping a small wire iInto
the ofl jand touching this to the clutch shaft
between the two clutch discs. A very small
amount “O©f o1l 1s sufficient. A drop of oil
mayabe ™ applied to the teeth of the clutch
pinten 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 ini-

% 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
cshaft assembly to the left.

Trip Mechanism

The die-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 energize 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 .090 inch for the left-
% hand finger and -095 1inch for the right-hand

finger. The dimensions given apply to relays
in which the trip discs are 1-1/8 1inch 1n
diameter. Earlier relaya used dlscs wilth a
diameter of 1-3/16 inch and on these the dim~-
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enslions should be .010 inch for the left-hand
finger and .120 1nch 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 untill 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.

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

Loosen the thumb nut 1locking the two gtrip
discs and energlize the relay with  the geafs
still out of mesh. Hold the final gear flemly
agalnst 1ts back stop, and rotate leachtrip
disc by hand until 1t depressesyits “hatch arm
far enough to Just trip the contaes finger.
The bronze pin projecting fromf eachgtrip disc
serves as 1ts zero 1ndex, andyshould be op-
posite the zero on the dial when the contact
finger trips. The tripy serews are prevented
from turning by a ldeking Qwire spring which
passes through a slot 4dn the 1nner end of the
trip screw and 1s aegessible 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 isadex pin 1s opposite the
zero on theWdial when the contact finger is
releagsed. \ Then, the locking spring should be
placed dagthe slot of 1ts trip screw to pre-
vent anyjaccidental change in adjustment. The
trip dis@s)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
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 sufficliently to requlref“replace-
ment .

Contactor

All contacts shouldgbe ‘eél€aned periodically.
A contact burnishen!S#1824836H01 is recommended
for thils purpose.g Théyuse of abrasive material
for cleaning contactsy,, 1s not recommended be-
cause of the'ldanger /0f embedding small parti-
cles 1n the facejof the soft silver and thus
impairing ®the contact.

ThHe \statlonary contacts should be adJusted
byfbending so that both moving contacts make
simultaneously when they move 1n with the
armatlire, 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 willl 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-energized and
the front clutch member 1s at the 1limit 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.
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On relays provided with a seallng contact, RENEWAL pARTS

adjust the upper screw in 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, 1intekelangeable
contact after 1t has closed. Tighten the lock parts can, be furnished to the customers who
nut securely. When the relay 1s de-energlzed are equlpped for dolng repalr, work. When
the seal-1n contact should have 1/32 inch to ordering parts, always glve the complete name-
3/64 inch gap. plate data.

ENERGY REQUIREMENTS

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

Continuous
Circult Volt Rating Watts Reactive 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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INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

TYPE TK TIMING RELAY

CAUTION Before putting relays into service, Synchronous Motor

remove all blocking which may have been in-

serted for the purpose of securing the parts The motor for@,driving the gear train is
during shipment, make sure that all moving located on the¢,back ¥plate of the gear train
parts operate freely, lnspect the contacts to assembly 1ngthe “Wlower right-hand corner. It

see that they are clean and close properly, runs at agSynch®enous speed of 600, 500 or 250

R.P.M. gfor @0, 50
spectively:

and operate the relay to check the settings or 25 cycle relays re-

and electrical connections. Its bearing has an oll reservoir

withy sufific¢ient capacity for several years of
normal“eperation.
higher, the

out, at the proper

On relays rated at 230 or

contactor coll has a tap brought

APPLICATION
place to act as an auto-

The Type TK Relay 1s an a-c timing relay fof transformer to supply 115 volts for the motor.

applications requiring a definlte time delay

between the closing of an a-c circult an@ the Gear Train and Clutch

closing or opening of other d-c orga-c V ¢lr-

cults. Accurate time-settings frgm two see- The gear traln 1s assembled as a separate
onds to fifty minutes can be obtalded, and, unit and consists of two brass bearing plates

at the
The gear shafts run at low speeds and
lubrication. The three different
obtalned by changlng the
This
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

fastened together corners by brass

for any setting, the reset timeWis Tess than

one second. posts.

require no

The relay 1s used where smbmel, delay 1s re- speeds are location

quired in motor, generator, . rectifier, voltage of a sliding gear assembly. assembly

regulator or tap
It 1is
trial applications.

changing, tranSformer control

circults. alsogwldelyy used in 1ndus-

a set screw. The

hub 1s moved to the position where the larger

One style of the relay 1s avallable for use gear 1s opposite the arrow on the 1ndex plate

with a d-¢ or_a-c “dnverter where a reliable corresponding to the desired time scale.

a-c control voltage\ is not availlable. The 1in-

verter is Qovereddn I.L. 41-545. The clutch 1s two aluminum disc with ser-
rated faces, arranged so that they are posi-

tively engaged and disengaged by a spring arm
latter 1s
In 1ts closed and open posltions respectively.

1s fastened to a shaft on the
The front disc 1s a running fit

on the end of the same shaft. The latter disc

CONSTRUCTION AND OPERATION

on the contactor armature when the

The type TK
a gear traln to provide three different

relay consists of a synchronous The rear disc

motor, gear trailn.

ratlos, a clutch 1interposed 1n the gear train

to) permit quick resetting when the relay 1s

contactor which carries the
the clutch, and a

tripping mechanism adjustable for

de-energlzed, a
maln contacts and operates

time-delay.

SUPERSEDES | L. 41-366M

¥ Canotes change from superseded issue.

has fastened to 1t the pinlon which drives the
tripping mechanism. When the
glized, the clutch discs
transmitted from the

relay 1s ener-
engage and power 1s

motor, through the gear

EFFECTIVE APRIL 1955
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traln, to the tripping mechanism. When tne
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 magnetlic frame with a sole-
noild coll on the center 1leg. 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 energilzed. The
position of thls arm 1s controlled by an ad-
Justing screw on a bracket fastened to the

front of the armature.

Two contact filngers are plvoted at the lower
end of the armature and each 1s free to move
i1ndependently of the armature agalnst a spiral
spring. Silver contacts are fastened near the

an adJustable Micarta button extending from
the same armature bracket which carries t
adjusting screw for the clutch operating ar
This button closes a make contact mounted on
top of the magnetlic yoke of the contactor.

4

Trip Mechagnism
The trilp mechanism 1s carr a4 shaft
thru the top of the gear trail E bly. A
large gear, a circular scalela adJust-
able trip discs are attached t 1s shaft.
The large gear meshes with plnion on the
front clutch disc. The t scs each have a

small bronze 1ndex 1 rojecting approxi-
mately 1/32" from it dge. A hexagon headed
trip screw 1n ea operates one of the

c
n turn releases the

two 1latch
moving contac operate the contacts.
The latc ounted between bracket

arms exte rom the gear traln front

plate. ngement 1s such that the 1inner
trip sc O ates only the left hand latch,

whil h uter trip disc operates both latch

arnms . movling contact arms can operate
top ends of the fingers. The statlonary con- 1y he armature 1s closed. The trip me-
tact arms have silver contact surfaces on th< i,:anism shaft resets by the action of a spring
outer ends, and are fastened to termlnal posts astened to the shaft and the gear train as-
in the base. The make statlonary contacts \ bly plate. The mechanism 1s adjusted so
hat the 1ndex pins are opposite the zero on

mounted on leaf springs with rigid bac
arms to 1limlt the deflection. Thls constru
tlon 1n which both moving and statlonar c

tact arms deflect slightly, whengcontact s

made, milnimizes the possibility o n-
tacts opening momentarily under ere ock.
The break statlonary contact & e leaf

springs with rigid supporting rm prevent
overtravel.

The motlion of the arma uses the clutch
discs to engage bu close the con-
tacts untll the t
leased. When t
1f the armature is
arms move to the operated position by the

sm latches are re-
are released and
1 closed the contact

actlon of the springs connecting the contact

arms to th armatd’%.

Some of the Type TK Relay are pro-
vided seallng contact to seal-1in the
contac coll until the circult 1s opened by
an e 1 contact or switch (such as a push

The sealing contact 1s operated by

the scale plate when the trip screws 1n the
discs have reached a polnt where they Just
raise the Mlcarta latch arm sufficlently to
release the contact arms, the trip discs being
rotated manually for thls check while holding
the shaft against its stop.

CHARACTERISTICS

In the 50 and 60 cycle relays the maximum
time settings 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 minute on the 50 minute
scale.

In the 25 cycle relays the maximum time
setting avallable for the three gear positilons
are 1, 10, and 100 minutes. The smallest sub-
division 1s 2 seconds on the 1 minute scale,
0.2 mlnute on the 10 minute scale, 2 minutes
on the 100 minute scale.
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INTERNAL SCHEMATIC

CONTACTOR
coiL
FOR 230 .V
MOTOR I~ AND UP
CONTACT GONNECT TO
CONTACTOR
coiL
SEALING — |
GONTACT
MOTOR
REAR VIEW
1-OPERATES FIRST IN SEQUENCE
2-OPERATES NEXT IN SEQUENCE
56-D-807

INTERNAL SCHEMATIC

CONTACTOR

coiL
FOR 230V
AND UP

- ——""CONNECTTO

TAP ON
GONTACTOR
coiL

MOTOR

CONTACT

\uoron

REAR VIEW

I"OPERATES FIRST IN SEQUENCE
2"OPERATES NEXT IN SEQUENCE

56-D-806

Fig. l—Internal Wiring Diagram of the Type TK Relay with

Sealing Contacts (for a-c Operation) in the 5Y2"
Metal Case.

Fig.92—Internal Wiring Diagram of the Type TK Relay

Without Sealing Contacts (for a-c. Operation) in the
5%" Metal Case.

RELAY TYPE TK TIMING, | MAKE +| MAKE - BREAK)
MOTOR AND SEALING CONTACTS, FOR AC OPERATION,IN STANDARD
PROJECTION CASE.

INTERNAL SCHEMATIC

2
(2 ——{ k= g SEALING
\ ® O | CONTACT
|
' =0
GONTAGT !
I
\1\\ "
l 2 ——— MOTOR
B
©, (®
! ! FOR 230V
it [~ CONNECT TO
CONTACTOR
CON
— =/ coiL
REAR VIEW
1-OPERATES FIRST IN SEQUENGE
2-OPERATES NEXT (N SEQUENGE
78-D~201

RELAY TYPE TK TIMING,! MAKE +| MAKE—- BREAK
MOTOR CONTACTS WITHOUT SEALING CONTACT, FOR AC 'OPERATION,
IN STANDARD PROJECTION CASE.

INTERNAL SCHEMATIC

®- 1h —®
| @~ flr‘ ®
MOTOR —'“"l'_‘—_'@

CONTACT | ____MOTOR

FOR 230 V

ggmucron \éuogﬁ'&r To
TAP ON
! CONTACTOR
% coiL
REAR VIEW

- OPERATES FIRST IN SEQUENCE
2 OPERATES NEXT IN SEQUENCE

78-D-202

Fig. 3—Internal Wiring Diagram of the Type TK Relay With

Sealing Contacts (for a-c Operation) in the Standard
Case.

*Fig. 4—Internal Wiring Diagram of the Type TK Relay

Without Sealing Contacts (for a-c Operation) in the
Standard Case.
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time for maximum travel 1s 1less
Since the clutch 1s disen-
the reset time 1s 1ndependent

The reset
than one second.
gages to reset,
of the positlon of the sliding gear assembly.

The motor may requlre one or two seconds to
reach synchronous speed after the relay 1s en-
erglzed and 1ts. average speed durlng this ac-
celerating perlod willl be somethlng less than
The time the

dial make no provislion for the effect the ac-

synchronous speed. scales on
celerating period has upon the total operating
as thls is not notilceable on the 1nter-
When the
gears are 1n the high speed position, 1t will

time,

medlate or slow speed settings.

be more accurate to wuse a scale setting ap-

proximately one second less than the deslred

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-
The left hand set 1s single pole
double throw (make & break) and the right hand
throw (make). T

juentlally.

set 1s single pole single

he e}

right hand contact arm also operates the 1nde o g

pendent break motor circult contact. The m ectlons may be made direct tc the

contacts will carry 12 amperes contlnu 1 by means of screws for steel panel mcunting or
o]

and 20 amperes for 1 minute. The break c¢
tact has somewhat 1less pressure and w
carry about 2/3 this

willl open 2 amperes at 125

current of 20

rating. The
non-inductive
s

co

volts Cs a

amﬁ!gﬁ:..'t 115
~C.

vclts a~c <r 15 amperes at 230 vo

A make sealing contact 1is w on some
relays. When suppllied 1t/ s orinected as
shown in figures 1, 3 and 6%tc 9/anrd will keep
the relay energlzed u circult 1s

crened by a swilitchqer a external to the
relay.
Trspect relay for ary davage that might have

i shipment.

armature, make
e armature has nct shifted off its

armature blceking strips may be

©

relay, with the snurt slctted ends

for use i, oase of possible
: e

shipment =27 ftre

tripping disc mechanism counter-clockwlise and

allow to reset to make sure that 1t returns

zero positively. Remove the cover striplat
the top of the gear case. Thils can be readi

done by pulllng aslde one end of the strip
which covers the sides and bottom. This sg;ip
i1s held against the top corner osts by a
spring. When the bent-over end ar of

the top

strip, +the strip ca 1 ed off,

exposing the sliding gear m and the
gear poslition 1ndex plat the large
slte the 30-

gear on clutch

shaft
Index ate,\potate thils gear
slowly 1in order to ch pparent friction

second mark on
in gear train.

The relays sheul ounted on swltchboard
panels or t e alent in a location free
from dirt, m re, excesslve vilbration and

heat.
the tw (¢}
and th e
the f mo
se 1

relay vertically by means cf

studs for the standard cases
projection case or by means of

ting holes on the flange for the
type Either of the studs

utilized for

FT case.
t ounting screws
the

may be

relay. The electrical con-

terminals

terminal studs furnished with the relay fcr
The
in-

ebony-asbestos or slate panzl mounSing.

terminal studs may be easily remcved cr

serted by locking twe 1nuts or: the studs and

then turnlrng the proper nut with a wrench.

Any appreclable varlatiocn frém a level pcsi-
tion will affect the operating charascteristics

cf the relay.

The 1nternal and schematlc external wiring
dlagrams are shown In flgures 1 thrua 11. The
operation of the d-c to a-c irverter is

covered 1n a separate 1nstructicn leaflet.

SETTINGS

TK Relay 1s set
operating time by two adjustments:

The type for the desired

=
ot
a8
[¢]

1. Remove the ccver strip at the tcp o
gear traln assembly anrd shift the gears %c the
deslred time scale.

to minimize the mechanlcal

the

In order

due to the gulck reset, time scale
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INTERNAL SCHEMATIC
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78-D-245
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2. OPERATES NEXT IN SEQUENCE

73-D-214

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.

Fig. 6—Internal Wiring Diagram of the Type TK Relay With
Sealing Contacts (for d-c Operation With an In-
verter) in the Standard Case.
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Fig. “7—Internal Schematic of the Type TK Relay With One
Make. One-Make-One Break. Motor & Sealing Con-
tacts in the Type FT Case for a-c Operation. For
the Relays Without the Sealing Contacts, Omit
Terminal 10 & Associated Circuits.

Fig. 8—Internal Schematic of the Type TK Relay With Two
Make, One Break All Independent Motor & Sealing
Contacts in the Type FT Case for a-c operation. For
the Relays Without the Sealing Contact Omit Ter-
minal 10 & Associated Circuits.



TYPE TK RELAY

TEST SWITCH

COVER OPERAXEB/ZS\J z a
SWITCH WHEN USED ‘@»—x———-{
i
l y vi i
| 1
{ .
)

MoTOR
CONTACT
1

@
'

CONTACTOR /‘Q/

SEALING CONTACT

- MOTOR

FOR 230 V. AND UP
CONNECT TO TAP ON
CONTAC. TOR COlL

SHAFT CONTACT
CLOSBD WHEN
CAMS ARE RESET.

TEST SwWITCH

(sl —To meELav
3883 154
FRONT VIEW
TO BASE TERM.

- OPERATES FIRST IN SEQUENCE
2- OPERATES SEOND \N SEQUENCE

7~D-6T704

TEST SWITCH
T e ———

] .
// : 7*\'\7\
A T
TOR ~ 6 e CONTACTOR
conTACT j @x\— !
I

—_— MOTOR
1 M= F
|

TTT REAR vIEW U ]
TEST SWITCH

IS RNy

FRONT VIEW

COVER OPERATED

SWITCH WHEN USED A,

T
|

]

\J
<
E
@—x;yr»—-
e

8
1 1=
F

TO RELAY

TO BASE TERM
1- OPERATES FIRST IN SEQUENCE
2-OPERATES NEXT IN SEQUENCE

7-D~6705

Fig. 9—Internal Schematic of the Type TK Relay With One
Make, One Make-One Break. Motor & Sealing Con-
tact With Shaft Contact to Prevent Energization
Before Relay Has Reset, in the Type FT Case for
a-c Operation.

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 1locking the
two trip discs to the trip mechanism shaft,
and rotate them until each 1index pin 18 ©Op+
posite the desired scale marking.
tighten the thumb nut.

Securely

The disc nearest the scale plate will trip
the left finger only; the diselthatiis nearest
the front will trip both contactifingers. To
set the contact fingers for|{ sequential opera-
tion the 1left finger must tripgfirst, as the
motor is in series with the ¢ back contacts on
the right-hand sidep When' this finger 1is
tripped, it opens the motor circuit.

In making these, s€ttings the trip disc
should not be rotated so that the trip pins
are holding the Micarta arms part way up.
Under this condiftion it is possible for the
moving con®acts to bounce under these arms and
close the “@fpont contacts instantaneously when
the @elay. is energized. The minimum settings
obtainable without partially raising the latch
armjarevapproximately 1-1/2 division on the 30

Fig. 10—Internal Schematic/of the Type TK Relay With One
Make, One Make-One Break, and Motor Contacts
in{the, Type FT Case for d-c Operation With an
Inverter.

second ‘Seale, and corresponding points on the
othen ‘scales.

In some applications it may be desired to
have the 1left-hand contact operate instantan-
eously, as soon as the relay 1s energized, and
have time delay on the right-hand contact
only. This can be cdone 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 discs are reset. If
any time-delay 1is desired, however, the mini-
mum setting obtainable without the possibility
of erratic operation is the point at which the

trip disc begins to raise the latch arm.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1insure correct
operation of this relay have been made at the
factory and should not be disturbed after re-
ceipt by the customer. If the adjustments
have been changed, the relay taken apart for
repairs, or if it is desired to check the ad-
Justments at regular maintenance periods, in-
structions below should be followed.

Synchronous Motor

The motor bearing contains a supply of
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lubricant sufficlent for several years of ser-
vice under average conditions. Silnce
of the
requlred to operate at an
of -30°
to operate at
100° F, a speclal

sufficient fluildity
does not

in gen-

eral appllication relays, some may be
amblent temperature
or -40° F, and others may be required
an amblent temperature of over
0ll 1s used which retalns
at low temperatures and
oxlidilze or deterlorate otherwlse at
For relubrication of the
motor after a period of service, thils oill 1s
supplied 1n 1 ounce bottles as S#1723639. Be-

tolerances held in

high temperatures.

cause of the close manu-
should be made to repair
It should be re-

turned to the factory for repalr or a complete

facture, no attempt

the motor 1n case of damage.

new motor ordered as a replacement.

Gear Traln & Clutch

The gear traln shafts run at low speeds and

requlre no Ilubricatlon.
teeth slliding gear assembly of tne
clutch shaft should be 1nspected and the hut

shifted slightly 1f necessary to secure ag/full

The mesh of the gear
on the

mesh. Then tilghten the set screw secgtirely.
When the armature 1s held closed, thé clutch
teeth should have a full mesh and there“should
be 1/32" to 3/64" follow on the £1Ukchpring.
should/be
means of the lower screw in ghe braeket of the
front of the and the
should be securely tightened.
turn of the adJustlng serew, “after the clutch
and with the opepating

Any necessary adjustment made by

armaturely lock nut
One-quarter

1s closed spring Jjust
touching the clutchfpinien without deflection,
will give about 1)/32" follow on the
When the armatugég I's
teeth shoudd hage sufficlent
prevent any ‘Intewférence with resetting of the
clutch
springwldl prévent the clutch from being held
when the

spring.
clutch

separation to

released, the

trip discsg Toe mach follow on the

open positively relay 1s de-ener-

glzed.

If the relay

energlized for long perilods,

operates very frequently, re-

malns or 1s in-
stalled where the amblent temperature 1s high,
of the

relubrication

aysmall drcp same oll that 1s recom-

mended for of the motor should

be applled to the clutch pinlon bearing at in-

EXTERNAL CONNECTIONS FOR D-C OPERATION

D-C+
D-c—
TK RELAY
N\
—0
3
CONTACTOR g——° SEALING
5 CONTACT
CUT-OFF ) 2 (WHEN UsED)
CONTACT o T
o o—
EXTERNAL
START
MOTOR — CONTACT
D-c, A3c
INVERTERH

v e
POTENTIOMETER
FOrR 250 VOLTS D-C

EXTERNAL CONNECTIONS FOR A-C OPERATION

A:C
A-C
_TK RELAY
/2 2 13
t O——F—0,
3
—>0 SEALING
MoToR -5 CONTACT
CUT- OFF | ’~;T—(WHENUSED)
O 4
CONTACT
A e
| EXTERNAL
! | START
CoNTACTORA _ o/ CONTACT
REAR VIEW
23-D-9hT7

Fig. 11—Typical External Connections for the Type TK Relay
in the Standard Case. (Connect Corresponding
Terminals similarly for Relays in the FT Case.)

tervals of six mcnths to one year. It can be
applied by dipping a small wire into the oill
and touchlng this to the clutch shaft between
the two clutch discs.
0ll 1s sufficlent. A drop of oll may be ap-
plied to the teeth of the clutch pinion at the
same time.

A very small amount of

The shaft assembly on which the
discs are mounted 1s assembled so that 1ts re-

tripping

set spring has approximately 1-1/4 turns 1ini-
tial tenslion with the shaft
the shaft should be reassembled in thils manner

fully reset, and

after any dismantling.

Trip Mechanism

which
secured to the

bracket
assembly 1s

The dle-case supports the

latch arm front
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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 will not rctate, 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 its adjacent con-
tact finger will be .075 inch for the left-
hand finger and .070 1inch for the right-hand
finger. The dimensions given 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-
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 convenient
to use as a gauge. It can be restedon the
ends of the contact fingers and the bracket
shifted until the upper front corners of the

fingers are even with the ends of the gauge.
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 Jjust clear the smaill
bronze 1index pins projecting frommthe trip
disc.

Raise the right-hand 1latch with“the fingers
and move the armature 1in by hand until the
tips of the contact fingens ane opposite the
lowest portions of the latch™Qarms. When the
left-hand latch arm is Just touching its con-
tact finger, there ghould be a gap of about
.010" to .015 inch between the right-hand arm
and 1ts contact #Pinger? (This relation be-
tween the latehespand the contact fingers pre-
vents any possibdlity of the left-hand finger
tripping £irst when’the trip discs are set for
simultaneous, tripping) .

Loosen the , fthumb nut locking the two trip
discs ‘and energize the relay with the gears
stil@Jeut“ef mesh. Hold the final gear firmly
against \#ts back stop, and rotate each trip
disc by hand until it depresses 1its latch arm

2 DRILL L DRILL

NO. OF
TermiNALSPDRILL HOLES

8, OR LESS 118 &
9 I 10 9
o | 11010

2 HOLES) (AS AREQUIRE D)

™ '
; 4 20 THD.

a MWWmﬁWHMEm

29
533

e " .

NOTEFOR /8 0R Y6 METAL SWBDS USE SCRLWS
FOR MTG. RELAY AND FOR TERMINAL CONNS.
FoR Y/a" To 1 SWBDS VSE STUDS FOR MTG.
RELAY AND SCREWS FOR IERMINAL CONNS.
FOR ALL OIHER SWEBDS USE STUDS FOR
BOTH PURFOSLS.

56-9-81%

Fig. 12~—OQutline and Drilling Plan for the 5)2” Metal Case With a Glass Front.

inals Supplied. For Reference Only.

See the Internal Diagrams for the Term-
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THIN PANEL MTG. 32

OPENING FOR | 222

- 77—‘ USE[SCREWS

FOR THIN PANELS

~ |
~ N
T l ﬁﬁﬁt%-~#|2#
3

2, G U A j)

7 DIA.DRILL

\- = DIA.DRILL
(2-HOLES)

USE STuDS
FOR THICK PANELS

.190-32 TERM SCREWS & STUDS

"—}20 MOUNTING SCREWS
8 \STUDS

DIMEN SIONSWN INCHES

63-D-301

Fig. 13—Outline and Drilling Plan for the Standard,Projection Type Case. See the Internal Diagrams for the Terminals Sup-
plied. For Reference Only.

190 - 3 RERMISCRE v
Use _190-32,5TUD FOR
THCKT RANEL MTG.

CLT OUT FOR
SEMI - FLUSH

—|

PANEL LOCATION
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TYPE MTG. -

o) b
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PROJECTION MTG
ON THICK PANELS.

2l

T
|
‘ |

N

s

MOUNTING.

-4/

CUT OUT FOR

/ PROJECTION
MTG ON TH'N
PANELS.

PANEL LOCATION FOR//
SEMi FLUSH TYPE MTG.

2jg WITH SCREW
22 WiTH £79D

\

R e &
9% " [T %F\rﬁ%y;[;
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SEMI FLUSH TYPF
MTG. (4 HoLES)

16-B-2470

Fig. 14—Outline and Drilling Plan for the S10 Semi-flush Type Flexitest Case. See the Internal Schematics for the Terminals

Supplied.

For Reference Only.
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far enough to Just trip the contact finger.
The bronze pln projecting from each trip disc
serves as 1ts zero 1ndex, and should be op-
posite the zero on the dial when the contact
finger trips. The trip screws are prevented
from turning by a lockilng wire spring which
passes through a slot in the 1nner end of the
trip screw and 1s accessible from the rear of
the trip disc. It should be moved out of the
slot, and the trip screw should be screwed 1in
or out until the index pin 1s opposite the
zero on the dlal when the contact finger 1s
released. Then the locking spring should be
placed in the slot of 1its trip screw to pre-
vent any accldental change in adjustment. The
trip discs 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
wlll 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 require replace-

ment.
Contactor

A1l contacts should be periodically cleaned
with a fine fi1le. S#1002110 file 1s recdom-
mended for this purpose. The use of abrasiwe
material for cleaning contacts 1s not g Fecoms
mended because of the danger of embedding
small particles in the face of the_soft "s¥lver

and thus impairing the contact.

The statlonary contacts shemild bed’ adJusted
by bending so that both moving contacts make
simultaneously when they_gmovewin with the
armature, with about 1/16 4néh follow. With
the relay de-energlzedj, adjust the position of
the left-hand back contac®yspring, by means of

the adJjusting screw so that there will be a
gap of 1/64 inch or slightly more, between th@
ends of the 1latch arms and the contaet
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 clufch mem-
ber 1s at the 1imit of 1its
there should be a slight clearafice between the

outward travel

clutch spring and the washer aggthe front of
the clutch pinion. There
clearance between the _gelutehf spring and the
dial plate.

should also be

The motor cirgult Yeontact should have 1/16
inch to 3/32 %nch (follow when the right-hand
contact filnger\isfagainst the latch arm. When
the motof cimcult 1s open, there should be no
gap between“the rear contact spring (in which
the flat @ontact 1s assembled) and 1ts stop
plates

On /frelays provided with a sealling contact,
adJustgthe 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 1t has closed. Tighten the lock
nut securely. When the relay 1s de-energized
the seal-in contact should have 1/32 inch to
3/64 inch gap.

RENEWAL PARTS

Repalr work can be done most satisfactorily
at the factory. However, i1nterchangeable
parts can be furnished to the customers who
are equlipped for dolng repalr 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 follows:

€ontinuous
Circuilt Volt Rating Watts Reactive V.A. Volt-Amps. P.F.
Motor 115 1.8 1.73 2.5 44° Lag
Contaetorn 115 11.5 14.5 18.5 51° Lag

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

10

ot









INSTALLATION o
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OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE TK TIMING RELAY

CAUTION Before putting relays into
remove all blockling which may have

service,
been 1n-
serted for the purpose of securing the

sure that
Inspect the contacts to

during shipment, make all moving

parts operate freely,
and close

see that they are clean

the relay to check the settings

properly,
and operate

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
of other

Accurate time-settings from two
to fifty minutes obtalned,

any settling, the reset time 1§, 1less than

closing or opening d-c orga=e, ‘clr-

cults. sec-

onds can be and,
for
one second.

The relay 1s used where gfimetdé€lay 1s re-
quired in motor, generator, lor rectifier
It 1s algodwldely

dustrlal applications.

con-

trol circuilts. used in in-

One style of the
with a d-c
a-c control voltage|ls not avallable.
verter 1g, coveredwin I.L. 41-545,

relay 1s avallable for use
a rellable
The 1in-

or a=e¢, In¥erter where

CONSTRUCTION AND OPERATION

The type TK relay consists of a synchronous
motor, a gear traln to provide three different
ratlos, a clutch 1nterposed in the gear train
tor )permit quick resetting when the relay 1is
contactor which carries the
the clutch, and a
time-delay.

de-energized, a
main contacts and operates

tripping mechanism adjustable for

SUPERSEDES I. L. 41-574 A

# Denotes change from superseded issue.

partsa

~ speeds are

Synchronous Motor

The motor for “driving the gear train 1s
located on the“back / plate of the
assembly ingfthe

gear trailn

Iower right-hand corner. It

runs at a Sygnchronous speed of 600, 500 or 250

R.P.M. #fér, 60, 50 or 25 cycle relays re-
spectively. Its bearing has an oll reservoir
with ‘suffilelent capacity for three years of

normal operation. On relays rated at 230 or

highemn,) the contactor coll has a tap brought

out“at the proper place to act as an auto-

trafisformer 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
the
The gear shafts run at low speeds and
lubrication. The three different
obtalned by changing the
Thils
consists 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 The
hub 18 moved to the poslition where the larger

fastened together at corners by brass
posts.
require no
location
of a sliding gear

assembly. assembly

3Crew.

gear 1s opposlite the arrow on the index plate

corresponding to the desired time scale.

The clutch 18 two aluminum disc with
so that they are

ser-
rated faces, arranged posi-
tively engaged and disengaged by a spring arm
latter 1s
in 1ts closed and open positlons respectively.
the
The front disc 1s a running fit
on the end of the same shaft. The latter disc
has fastened to 1t the plnlon which drives the
tripplng mechanlism. When the
glzed, the clutch discs
transmitted from the

on the contactor armature when the

The rear disc 18 fastened to a shaft on
gear trailn.

relay 1s ener-
engage and power 1is
through the

motor, gear

EFFECTIVE JUNE 1957
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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 wilth a sole-
nold coill 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 this arm 1s 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 agailnst a spiral
spring. Silver contacts are fastened near the
top ends of the fingers. The statlonary con-
tact arms have silver contact surfaces on theg
outer ends, and are fastened to terminal posts
in the base. The make statlonary contacts "ame
mounted on 1leaf springs with rigid back-up
arms to limit the deflection. This construe=
tion in which both moving and stationary, con=
tact arms deflect slightly, when contact{ 1s
made, minimlizes the possibility of, the, con-
tacts opening momentarily under severe, shock.
The break statlonary contact Qjarmsy are 1leaf
springs with rigid supporting “arms to prevent
overtravel.

The motion of the armafure gcauses the clutch
discs to engage but‘will not close the con-
tacts until the trip mechanism latches are re-
leased. When these datches are released and
1f the armature 18 stdll closed the contact
arms move to the operated position by the
action of the springs connecting the contact

arms to the armattire.

Some {8tyles of the Type TK Relay are pro-
videdgwith a" sealing contact to seal-in the
contagtor ¢oll until the circuit 1s opened by
an‘external contact or switch (such as a push
button). The sealing contact 1s operated by

2

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

Trip Mechgnism

The trip mechanism 1s carrled yon all shaft
thru the top of the gear traln assembly. A
large gear, a clrcular scalgan@ two adjust-
able trip discs are attached to this shaft.
The large gear meshes withWghe“pinion on the
front clutch disc. The “€rlip dlscs each have a
small bronze 1ndex #pin projecting approxi-
mately 1/32" from s edge®. A hexagon headed
trip screw 1n eacghfgdise, operates one of the
two latch arms{whdch®n turn releases the
moving contaetWarms,to operate the contacts.
The latch armsWGarepmounted between bracket
arms extending, \from the gear train front
plate. “)The "arrangement 1s such that the inner
trip d@discUeperates only the left hand latch,
while the outer trip disc operates both latch
arms ., BThe moving contact arms can operate
onlyf if) the armature 1s closed. The trip me-
chanlsm shaft resets by the actlon of a spring
Tastened to the shaft and the gear traln as-
sembly plate. The mechanlism 1s adjusted so
that the 1ndex pins are opposite the zero on
the scale plate when the trip screws 1n the
dlscs have reached a point where they Just
ralse the Micarta latch arm suffilclently 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 settings avallable for the three gear
poslitions 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.

iy,
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““““ R
INTERNAL SCHEMATIC
CONTAGTOR 2 !
coiL Opl A=
' \ L2 \
A
& H-(8) |___FOR 230V
MOTOR——__ | 2 | 1" AND UP
H 38 o S CONNECT TO
=0 | @y
/
sEALING — | (@®— —D
CONTACT h\
MOTOR
REAR VIEW
1OPERATES FIRST IN SEQUENCE
2-OPERATES NEXT IN SEQUENCE
56-D-807

INTERNAL SCHEMAT(C

CONTACTOR
coiL
FOR 230 V
AND UP
CONNEGT TO
TAP_ON
CONTACTOR
colL
MOTOR 1
CONTACT
\uoron
REAR VIEW
1YOPERATES/FIRST IN SEQUENCE
2°0PERATESNEXT IN SEQUENCE
56-D-806

Fig. l1—Internal Wiring Diagram of the Type TK Relay with
Sealing Contacts (for a-c Operation) in the 5%
Metal Case.

Fig. ‘2>_Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for a-c.Operation) in the
512" Metal Case.

RELAY TYPE TK TIMING, | MAKE +1 MAKE - BREAK,
MOTOR AND SEALING CONTACTS,FOR AC OPERATION,IN STANDARD
PROJECTION CASE.

INTERNAL SCHEMATIC

SEALING
CONTACT

MOTOR
GONTAGT

MOTOR

FOR Zio v
AND U
CONNECT TO
CONTACTOR
coiL

ZONTAGTOR
OiL

REAR VIEW

1-OPERATES, FIRST IN SEQUENCE
2°OPERATES NEXT IN SEQUENCE

78-D-201

RELAY TYPE TK TIMING,| MAKE +| MAKE—- BREAK,
MOTOR CONTACTS WITHOUT SEALING CONTACT, FORAC OPERATION,
IN STANDARD PROJECTION CASE.

INTERNAL SCHEMATIC

REAR VIEW
r OPPERATES FIRST IN SEQUENCE
2 OPERATES NEXT IN SEQUENCE

78-D-202

Fig. 3—Internal Wiring Diagram of the Type TK Relay With
Sealing Contacts (for a-c Operation) in the Standard
Case.

*Fig. 4—Internal Wiring Diagram of the Type TK Relay
Without Sealing Contacts (for a-c Operation) in the
Standard Case.
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The reset time for maximum travel 1s less
than one second. Since the clutch 1s disen-
gages to reset, the reset time 1s independent
of the position of the slidlng gear assembly.

The motor may require one or two seconds to
reach synchronous speed after the relay 1s en-
ergized and 1ts. average speed during thils 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-
settings. When the
gears are 1n the high speed position, 1t will

medlate or slow speed

be more accurate to 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-
juentilally. 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 inde-
pendent break motor circult contact. The make
contacts will carry 12 amperes continuously
and 20 amperes for 1 minute. The break _con=
tact has somewhat 1less pressure and widl
carry about 2/3 this
will open 2 amperes at 125 volts d-c; €r a

rating. The _contacts

non-inductive current of 20 amperesiati 115
volts a-c or 15 amperes at 230 v@ltsWa-c.

A make sealing contact 1s supplied on some
relays. When suppllied 1t 1s gconnected as
shown in figures 1, 3 and 6Gto 9 and will keep
the relay energized untll , the circuit 1s
opened by a swltchjor “edntact 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 1ts
bearings,. The armature blocking 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 mechanism counter-clockwlise and
allow to reset to make sure that i1t returnsg®o
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 covers the sides and bottom. This sbrip
1s held agalnst the top cornecgyposts by a
spring. When the bent-over, end 1§ clear of
the top strip, the strip canibe ifted off,
exposing the sliding gear gassembly and the
gear position 1ndex plate./ With the large
gear on clutch shaft 'set “oepposite the 30-
second mark on I1ndex4{plate,drotate this gear
slowly in order to cheek for apparent friction
in gear train.

The relays shouldibe mounted on switchboard
panels or their equdvalent 1in a location free
from dirt, melsture, excessive vibration and
heat. Moung, the relay vertically by means of
the twegmounting studs for the standard cases
and the type, FT projection case or by means of
the four mounting holes on the flange for the
seMi=flush type FT case. Eilther of the studs
or thel “mounting screws may be wutllized for
grounding the relay. The electrical con-
nections may be made direct to the terminals
by means of screws for steel panel mounting or
to terminal studs furnished with the relay for
ebony-asbestos or slate panel mountlng. The
terminal studs may be easlly removed or in-
serted by locking two nuts on the studs and
then turning the proper nut with a wrench.
Any appreciable variation from a level posi-
tion will affect the operating characteristics
of the relay.

The 1nternal and schematlic external wiring
diagrams are shown in figures 1 thru 11. The
operation of the d-c¢ to a-c 1nverter is
covered 1n a separate instruction leaflet.

SETTINGS

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

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

R
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INTERNAL SCHEMATIC
INTERNAL SCHEMAT G
- |__—MOTOR
® =" | ( -
2
, | ® - =)
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coiL ® L -3
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5 { ! Y |
® M A —® SEALING
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78-D-245 78-D-214

Fig. 5—Internal Wiring Diagram of the Type JZKpRelay Fig. 6—Internal Wiring Diagram of the Type TK Relay With
Without Sealing Contacts (for d-c Opetation. With Sealing Contacts (for d-c Operation With an In-
an Inverter) in the 5%2” Metal Case. verter) in the Standard Case.
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Fig. 7—Internal Schematic .of the Type TK Relay With One  Fig. 8—Internal Schematic of the Type TK Relay With Two

Make, One-Make-One Break. Motor & Sealing Con- Make, One Break All Independent Motor & Sealing
tacts in the Type FT Case for a-c Operation. For Contacts in the Type FT Case for a-c operation. For
the Relays Without the Sealing Contacts, Omit the Relays Without the Sealing Contact Omit Ter-
Terminal 10 & Associated Circuits. minal 10 & Associated Circuits.
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Fig. 9—Internal Schematic of the Type TK Relay With One
Make, One Make-One Break. Motor & Sealing Con-
tact With Shaft Contact to Prevent Energization
Before Relay Has Reset, in the Type FT Case for
a-c Operation.

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 1locking “the
trip discs to shaft,
them until each index pin 1s /op-
Securely

two the trip mechanism
and rotate
poslte the desired scale marking.

tighten the thumb nut.

The dlisc nearest the scale plate wll trip
the left finger only; the dise ,thathls nearest
the front willl trip both cemtactiyfingers. To
sequential opera-
the

set the contact fingers for
tion the 1left finger must, trip first, as
motor 1s in series with ##/hé back contacts on
the right-hand g ide, When this
tripped, 1t opens the motor circuilt.

finger 1s

In making these
should not be rotated
are holding the part way up.
this condltion 1t is the

moving,contacts to bounce under these arms and

settings the trip disc
so that the trip pins
Micarta arms
Under possible for
close the ““front contacts instantaneously when
theQrelay )is The minimum settings
obtalnable without partially railsing the latch

armyare approximately 1-1/2 division on the 30

energilzed.

Fig. 10—Internal, Sehematic of the Type TK Relay With One
Make, One Make-One Break., and Motor Contacts
in theyType FT Case for d-c Operation With an
Inverter.

second“8cale, and corresponding points on the

other scales.

In some
have the
eously, as soon as the relay 1s energized, and
have time delay right-hand contact
by setting the disc
scale plate so that the left-hand
latch arm 1s ralsed above the end of the con-

applications 1t may be desired to
left-hand contact operate instantan-

on the
only. This can be done

nearest the

tact finger when the trip discs are reset. If
any time-delay 1s deslred, however, the mini-
mum setting obtalnable without the possibility
of erratic operation 1s the point at which the
trip disc begins to ralse the latch arm.

ADJUSTMENTS AND MAINTENANCE

The
operation of this

proper adjustments to 1nsure correct
relay have been made at the
factory and should not be disturbed after re-
the
have been changed, the relay taken apart for
or 1f 1t 1s desired to check the ad-

at regular malntenance perilods,

celpt by the customer. If adJustments
repalrs,
Justments in-

structions below should be followed.

Synchronous Motor

The motor bearing contains a supply of
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lubricant sufficient for 3 to 5 years of ser-
vice under average conditions. Since 1n gen-
eral application of the relays, some may be
requlred to operate at an amblent temperature
of -30° or -40° F, and others may be required
to operate at an ambient temperature of over
100° F, a special o1l is used which retains
sufficient fluidity at low temperatures and
does not oxidlize or deteriorate otherwise at
high temperatures. For relubrication of the
motor after a period of service, thils 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 repailr
the motor in case of damage. It should be re-
turned to the factory for repalr or a complete
new motor ordered as a replacement.

Gear Train & Clutch

The gear traln shafts run at low speeds and
require no lubrication. The mesh of the gear
teeth on the sliding gear assembly of tne
clutch shaft should be inspected and the huk
shifted slightly if necessary to secure a fuld
mesh. Then tighten the set screw securely.

When the armature 1s held closedy the clutch
teeth should have a full mesh and theme should
be 1/32" to 3/64" follow on the glufeh spring.
Any necessary adJjustment should@ be |made by
means of the lower screw 1in the braeket of the
front of the armature$» and, the 1lock nut
should be securely tightened. One-quarter
turn of the adjusting, screw, after the clutch
1s closed and with thejoperating spring Just
touchling the clutchfplnion“without deflectilon,
will give about 1/32" f@llow on the spring.
When the armature™ s released, the clutch
teeth shoulld havé sufficient separation to
prevent any Interference with resetting of the
trip discs. Too¥» much follow on the clutch
spring wild pre@ent the clutch from beilng held
open positidveély when the relay i§ de-ener-
glzed. A small drop of the same o0il that 1s
recommended for relubrication of the motor
shiould be applied to the clutch pinlon bearing
at dntervals of six months to one year. It
can be applied by dipping a small wire into
the oll and touching thils to the clutch shaft
between the two clutch discs. A very small
amount of o0il is sufficient. A drop of oil

EXTERNAL CONNECTIONS FOR D-C OPERATION
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EXTERNAECONNECTIONS FOR A-C OPERATION

A-c
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CUT- OFF
CONTACT © P ¥
EXTERNAL
| | START
ConTacTOR _ — CONTACT

REAR VIEW

23-D-9477

Fig. 11—Typical External Connections forthe Type TK Relay
in the Standard Case. (Connect Corresponding
Terminals similarly for Relays in the FT Case.)

may be 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 1ts re-
set spring has approximately 1-1/4 turns ini-
tial tension with the shaft fully reset, and
the shaft should be reassembled in thils manner
after any dismantling.

Trip Mechanism

The dle-case bracket which supports the
latch arm assembly 1s secured to the front
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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 fingers 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 adjacent con-
tact finger wi1ll 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 inch 1in
diameter. Earlier relays used discs with a
diameter of 1-3/16 inch and on these the dim-
ensions should be .010 inch for the left-hand
finger and .120 1nch for the right-hand
finger. A small strip of metal with the ends
filed to these dimenslons will be convenlent
to use as a gauge. It can be restedon the
ends of the contact fingers and the bracket
shifted wuntill the upper front corners of thé

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 frem the trip
disc.

Ralse the right-hand 1latchwithy,the fingers
and move the armature 1n py fhand until the
tips of the contact fingers are/opposite the
lowest portions of the latchyh 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 contactf finge?. (This relation be-
tween the lgtches/and the contact fingers pre-
vents any possibllity of the left-hand finger
trippingpfirstiwhen the trip discs are set for
simultanedus t¥ipping).

Loogseén“the, "thumb nut 1locking the two trip
discst@and energize the relay with the gears
std1 outy of mesh. Hold the final gear firmly
agalnst“1ts back stop, and rotate each trip
disewby hand until 1t depreesses 1ts latch arm
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far enough to Just trip the contact finger.
The bronze pin proJjecting from each trip disc
serves as 1ts zero 1ndex, and should be op-
posite the zero on the dial when the contact
finger trips. The trip screws are prevented
from turning by a locking wire spring which
passes through a slot in the 1nner end of the
trip screw and 1s accessible 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 untll the 1ndex pin 1s opposite the
zero on the dlal when the contact finger 1s
released. Then the locking 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 trip screws are one scale dlvision or
more from the center or lowest position.

Repeated tests have shown that the relay
wlll make more than one milllon operations be-
fore the striking and rubbing action of the
contact fingers on the ends of the latch arms
wears them sufficlently to require replace-
ment .

Contactor

All contacts should be cleaned periodicallyw
A contact burnisher S#182A836H01 is recommended
for thils purpose. The use of abrasive material
for cleaning contacts 1s not recommenided 4 be-
cause of the danger of embedding ‘Small), parti-
cles in the face of the soft silvér “and thus
impairing the contact.

The statlonary contacts should be adjusted
by bending so that both moving /contacts make
simultaneously when they move 1n with the
armature, with about 1/16 ineh follow. With
the relay de-energlzed,jadjust the position of
the left-hand baek contact spring, by means of

the adjusting screw so that there willl be a
gap of 1/64 Inch or slightly more, between fghe
ends of the 1latch arms and the contact
fingers. Tlghten 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 beat. When)the re-
lay 1s de-energlzed and the front cIutch mem-
ber 1s at the 1limit of 1its

there should be a slight clearance between the

eutward travel

clutch spring and the washer at the front of
the clutch pinion. There should also be
clearance between thgfeluteh spring and the
dial plate.

The motor, circudt {%eontact should have 1/16
inch to 3/32 Inchf6llow when the right-hand
contact finger)isfagalnst the latch arm. When
the motorjclreult 1s open, there should be no
gap between the rear contact spring (in which
the rlat conpact 1s assembled) and 1ts stop
plate.

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
nut securely. When the relay 1s de-energilzed
the seal-in contact should have 1/32 inch to
3/64% inch gap.

RENEWAL PARTS

Repalr work can be done most satisfactorily
at the factory. However, 1nterchangeable
parts can be furnished to the customers who
are equlpped for dolng repalr 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 follows:

Continuous
Circult Volt Rating Watts
Motor 115 1.8
Contactoer 115 11.5

Reactive V.A. Volt-Amps. P.F.
1.73 2.5 44° Lag
1L.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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