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TYPE TK TIMING RELAY

INSTRUCTIONS

CAUTION

Before putting relays 1nto service,
remove all blocking which may have been inserted
for the purpose of securing the parts during
shipment, make sure that all moving parts oper-
ate freely, 1nspect the contacts to see that
they are clean and close properly, and operate
the relay to check the settings and electrical
connections.

APPLICATION

The Type TK Relay is an a-c¢ timing re-
lay for applications requiring a definite time
delay between the closing of an a-c circult and
the closing or opening of other d-c or a-c cir-
cults. Accurate time-settings from two seconds
to fifty minutes can be obtained, and, for any
setting, the reset time 1s less than one secondh

The relay 1s used where time delayyls
required in motor, generator, rectifler, vgltage
regulator or tap changing transformer control
circuilts. It 1s also widely nused indindustriad
applications.

One style of the relayWls awallable
for use wilith a d-c to a-c inverter “where a re-
liable a-c control voltage 1s not#availaple.

CONSTRUCTION AND OPERATION

The Type TK Relay teconsists of a syn-
chronous motor, a gear tealngto provide three
different ratios, a clutchy Interposed in the
gear train to permit quick Tresetting when the
relay 1s de-energizedi,yfé contactor which carries
the main contacts and “Operates the clutch, and a
tripping mechanism adjustable for time-delay.

Synchronous_Motor

The motorg for driving the gear train
1s 1locatedf, onithe back plate of the gear train
assembly in the lTower right-hand corner. It runs
at a synéhronousyspeed of 600, 500 or 250 R.P.M.
for 60,50 oF 25 €ycle relays respectively. Its
bearing)isdselfssealed and self-lubricated. On
relays rated at 230 volts or higher, the contac-
tor coll hasl a tap brought out at the proper
place to act as an auto-transformer to supply
115 volts for the motor.

Gear Train and Clutch

The gear traln 1s assembled as a sep-
arate unlt and consists of two brass bearing
plates fastened together at the corners by brass
posts. The gear shafts run at low speeds and
require no lubrication. The three different
speeds are obtailned by changing the location of
a sliding gear assembly. This assembly conslsts
of two gears on a hub that 1s free to slide on
the clutch shaft and can be locked in any de-
sired position with a set screw. The hub 1s

moved to the posltidon mlere the larger gear 1s
opposite the arroew oh, the index plate corres-
ponding to the déslred time scale.

The gelutehdlis two aluminum discs with
serrated faces,@arranged so that they are posi-
tively engaged andrdisengaged by a spring arm on
the contactordarmature when the latter 1s 1in its
closed apd “Jepen positions respectively. The
rear dige 1s“)fastened to a shaft on the gear
train. The front disc 1s a running fit on the
end of “Bhe “Usame shaft. The 1latter disc has
fastened o 1t the pinion which drives the trip-
ping mechanism. When the relay is energilzed,
thepclutech discs engage and power 1s transmitted
from“the motor, through the gear train, to the
tripping mechanism. When the relay 1s de-ener-
glzed, the clutch discs are separated by the
opening of the contactor armature.

Contactor_

The contactor 1s a clapper type ele-
ment with a E shaped magnetic frame with a sole-
noid coll on the center leg. The moving arma-
ture 1s hinged at the bottom of the magnetic
frame, and held open by a spring below the
hinge. A spring arm 1s fastened to the top
center of the armature, and 1ts outer end
presses agalnst the front half of the clutch
when the contactor coll 1s energized. The posi-
tion of this arm 1s controlled by an adjusting
screw on a bracket fastened to the front of the
armature.

Two contact fingers are pivoted at the
lower end of the armature and each 1s free
to move 1ndependently of the armature agalnst
a spilral spring. Silver contacts are fastened
near the top ends of the fingers. The station-
ary contact arms have silver contact surfaces on
the outer ends, and are fastened to termlnal
posts 1in the base. The make stationary contacts
are mounted on leaf springs with rigid back-up
arms to 1limlit the deflection. Thils construction
in which both moving and stationary contact arms
deflect slightly, when contact 1s made, mini-
mizes the possibility of the contacts opening
momentarily under severe shock, The break sta-
tionary contact arms are leaf springs with rigid
supporting arms to prevent overtravel.

The motlion of the armature causes the
clutch discs to -engage but will not close the
contacts until the trip mechanism latches are
released. When these latches are released and
1f the armature 1s still <closed the contact
arms move to the operated position by the action
of the springs connecting the contact arms:; to
the armature.

Some styles of the Type TK Relay are
provided with a sealing contact to seal-in the
contactor coll until the circult 1s opened by an
external contact or switch (such as a push
button). The sealing contact 1s operated by an
adjustable Mlicarta button extending from the
same armature bracket which carries the adjust-
ing screw for the clutch operating arm. This
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button closes a make contact mounted on top of
the magnetic yoke of the contactor.

Trip Mechanism

The trip mechanism 1s carried on a
shaft thru the top of the gear train assembly
A large gear, a circular scale and two adjust-
able trip discs are attached to this shaft. The
large gear meshes with the pinion on the front
clutch disc. The trip discs each have a small
bronze index pin projecting approximately 1/32"
from 1its edge. A hexagon headed trip screw in
each disc operates one of the two latch arms
which in turn release the moving contact arms to
operate the contacts. The latch arms are mounted
between bracket arms extending from the gear
train front plate. The arrangement i1s such that
the inner trip disc operates only the left hand
latch, while the outer trip disc operates both
latch arms. The moving contact arms can operate
only 1f the armature 1s closed. The trip me-
chanism shaft resets by the action of a spring
fastened to the shaft and the gear train as-
sembly plate. The mechanism is adjusted so that
the index pins are opposite the gzero on the
scale plate when the trip screws in the discs
have reached a point where they just railse the
Micarta latch arm sufficiently to release the
contact arms, the trip discs being rotated manu-
ally for this check while holding the shaft a-
galnst 1its stop.

CHARACTERISTICS

In the 50 and 60 cycle relays the max-
settings available for the three gear
are 30 seconds, 5 minutes, and 50
The smallest sub-division is 1 second
second scale, 0.1 minute on the 5
and 1 minute on the 50 minute

Imum time
positions
minutes.
on the 30
minute scale,
scale.

In the 25 cycle relays the maximum
time setting available for the three gear po-
sitions 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 vreset time for maximum travel 1is
less than one second. Since the clutch isdIs-
engaged to reset, the reset time is independent
of the position of the sliding gear assemblya

The motor may require one op'two Sec-
reach synchronous speed aften the relay
i1s energized and 1ts average speedi{duringythis
accelerating period will be somethimg lessy than
synchronous speed. The time scales omy the dial
make no provision for the effect the accelerat-
ing period has upon the total operatiang time, as
this 1s not noticeable on the dntermediate or
slow speed settings. When the gears are in the
high speed position, it willy beimore accurate to
use a scale setting gdpproximately one second
less than the desired gimesetting.

onds to

The two setspfof m@in contacts can be
adjusted to operate either simultaneously or
sequentially. The left hand set is single pole
double throw (make & break) and the right hand

set 1s single pole single throw (make). The
right hand contact arm also operates the 1nde-
pendent break motor circuit contact. The make

contacts will, carry 12 amperes continuously and
20 amperes forIminute. The break contact has
some what léss Pressure and will carry about 2/3
this ratings ThHe contacts will open 2 amperes
at 125 velts) d-c; or a non-inductive current of
20 amperes @t )l15 volts a-c or 15 amperes at 230
volts axc.

A make sealing contact 1s supplled on
some, ¥elays. When supplied 1t 1s connected as
shownjon figures 1, 3 and 6, and will keep the

2

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 occurred in shipment. When removing
the blocking from the contactor armature, make

sure that the armature has not shifted off its
bearings. Rotate the tripping disc mechanism
counter-clockwise and allow to reset to make

sure that i1t returns to zero positively. Renwove
the cover strip at the top of the gear case.
This can be readily done by pullisg aside one
end of the strip which covers the sides and bot-
tom. This strip is held againstijthe " top corner
posts by a spring. When the bent-o¥er end is
clear of the top strip, the styip, campbe lifted
off, exposing the sliding geap assembly and the
gear position 1ndex plate. WIith the large gear
on clutch shaft set oppositeljthenydO-second mark
on index plate, rotate this gear,slowly in order
to check for apparent friction in gear train.

The relays should be mounted on
switchboard panels or<“their “equivalent in a lo-
cation free from dirs, modsture, excessive vi-
bration and heat. Mount, the relay vertically by
means of theg twoymounting studs. Either of
these studs may, be \utilized for grounding the
relay base. The “lelectrical connections may be
made directg, to the terminals by means of screws
for steel paneTmmounting or to terminal studs
furnished), with, the relay for ebony-asbestos or
slate panel mounting. The terminal studs may be
easily némoved, or inserted by.locking two nuts
on the sguds and then turning the proper nut
with a_wreneh. Any appreciable variation from a
level pesition will affect the operating
characteristics of the relay.

The internal and schematic external
wig#ing diagrams are shown in figures 1 thru 6.
The operation of the d-c to a-c inverter 1is
coyvered 1n a separate instruction leaflet.

SETTINGS

The Type TK Relay 1s set for the de-

sired operating time by two adjustments:

of
to

cover strip at the top
cears

1. Remove the
the gear train assembly and shift the
the desired time scale.

2. Then 1loosen the thumb nut locking
two trip discs to the trip mechanism shaft,
rotate them until each index pin 1s opposite
desired scale marking. Securely tighten
thumb nut.

the
and
the
the

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

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

holding the Micarta arms part way up. Under
this condition 1t 1s possible for the moving
contacts to bounce under these arms and close

the front contacts instantaneously when the re-
lay is energized. The minimum settings obtain-
able 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 it may be desired
to have the left-hand contact operate instantan-
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eously, as soon as the relay is energized, and
have the time-delay on the right-hand contact
only. This can be done by setting the disc
nearest the scale plate so that the left-hand
latch arm is raised above the end of the contact
finger when the trip discs are reset. If any
time-delay 1s desired, however, the minimum sef-
ting obtainable without the possibility Of er-
ratic operation 1is the point at which the €mrip
disc begins to raise the latch arm.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to gnsure“eor-
rect operation of this relay have been made at
the factory and should not be disturbed after
recelpt by the customer. If ghejadjustments
have been changed, the relay taken dpdart for re-
palrs, or 1f 1t is desired topcheck the adjust-
ments at regular malntenan@e “Pperiods, instruc-
tions below should be followed,

Synchronous Motor

The motor bearlng isiof the self-seal -
ed, self-lubricated type and requires no special
attentlon. Due to the close tolerances held 1n
manufacture, no attempt should be made to repair
the motor 1n case €@f damage. It should be re-
turned to the factory for repalr or a complete
new motor ordered &as,8&, replacement.

Gear Train &mClutch

The gear train shafts run at low
speeds anpnd requlre no lubrication. The mesh of
the gear{teeth on the sliding gear assembly of
the clutch) shaft should be 1inspected and the
hub shifted ) slightly 1f necessary to secure a
fullgmesh. Then tlghten the set screw securely.

"

INSULATION

De: A C.INVERTER

POTENTIOMETER FOR 250 V. to
P-C N
ey 1 coNpAeTeRy
“ RESISTOR I
WHEN REQUiRE! -oLq
SCHEMATIC DIAGRAM SHOWING D.C- AC INVERTER
USED WITH Tk RELAY HAVING SEALING SONTACT.

7 ~

( YV rerminacs
SEALING N sUB BASE
CONTAL T —-— & |
o = e |
mMax e { z | MAKE
CONTACT T — o WL comvacT
! o usuiATion
oREA | 14 o2 249 /
conTaetr | c /;'\DJ @- d
I ‘
| | |
| |
J 1
i (g 1
| = |
I
1
I
' ® || rex
: re” LEADS.
|
COMTACTOR, /
e o4
| o s S TerMinALS
| t
MOTOR t i
1 L |
I "‘——1 [4@ :
(
I \ 1
| s
\ \’g_:~J f';n Wy KK ;
AN

~ 7

—— . e e —

FronT VIEW

Figure 6
InternaliWiring Diagram of the Type TK Relay With
Seading Contdcts (for d-c Operation With an In-

verter) Outline and Drilling Plan per Figures 8 & 9.

When the armature is held closed, the
clutchpteeth should have a full mesh and there
shodld be 1/32" to 3/64" follow on the clutch
spring. Any necessary adjustment should be made
by means of the lower screw 1n the bracket at
the front of the armature, and . the lock nut
should be securely tightened. One-quarter turn
of the adjusting screw, after the clutch 1s
closed and with the operating spring just touch-
ing the clutch Pinion without deflection, will
give about 1/32" follow on the spring. When the
armature i1s released, the clutch teeth should
have sufficient separation to prevent any in-
terference with resetting of the trip discs. Too
much follow on the clutch spring will prevent
the clutch from being held open positively when
the relay 1s de-energized.

If the relay operates very frequently,
a small drop of special oll should be applied to
the clutch pilnion bearing at intervals of six
months to one year. This oil 1s obtainable in
small bottles under style #1101752. It will not
congeal at low temperatures, and it contalns an
anti-oxident to retard the formation of gum at
high temperatures. It can be applied by dipping
a small wire 1into the oll and touching this to
the clutch shaft Dbetween the two clutch discs.
A very small amount of oil 1s sufficient. A
drop of o011l may be applied to the teeth of the
clutch pinion at the same time.

Trip Mechanisms

The die-cast bracket which supports
the 1latch 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

— e i
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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 con-
tact fingers are held out. B8hift the die-cast
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 contact finger will be .075
inch for the 1left-hand finger and .070 inch for
the right-hand finger. The dimensions gilven
apply to relays in which the trip discs are 1-
1/8 inch in diameter. ZEarlier relays used discs
wilth a diameter of 1-3/16 inch and on these the
dimension should be .110 inch for the left-hand
finger and .120 inch for the right-hand finger.
A small strip of metal with the ends filed to
these dimensions will be convenlent to use as a
gauge. It can be rested on the ends of the coa-
tact 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 bent up or down until the
latch arms just clear the small bronze index
pins projecting from the trip discs.

Raise the right-hand 1latch with the
fingers and move the armature in by hand until
the tips of the contact fingers are opposite the
lowest portions of the 1latch arms. When the
left-hand latch arm 1s just touching its contact
finger, there should be a gap of about .010" to
.015 inch between the right-hand arm and 1its

contact finger. (This relation between the
latches and the contact fingers prevents any
possibility of +the 1left-hand finger tripping

first when the trip discs are set for simdls

taneous tripping).

Loosen the thumb nut locking the twe
trip discs and energlze the relay withh thel gears
still out of mesh. Hold the final geag firmly
against its back stop, and rotate eaeh trip disc
by hand until it depresses 1ts lateh,armp far
enough to Jjust trip the contactgfinger. The
bronze pin projecting from each trip/disc serves
as 1ts zero 1ndex, and should be’ gpposite the
zero on the dial when the contaet finger trips.
The trip screws are prevented/ fromfturning by a
locking wire spring which@passes through a slot
in the inner end of the tripWscrewfand 1s acces-
sible from the rear of the(triphdisc. It should
be moved out of the pslot), and the trip screw
should be screwed 1n or out“antil the index pin
1s opposite the =zero _on“the,dial when the con-
tact finger 1s releasgd. Then the locking

spring should be placed In the slot of 1its trip
screw to prevent anyyp.aceidental change in ad-
justment. The tydp »pdlscs should release the

contact fingers (when (the trip screws are one-
scale dilvisiompor more/ from the center or lowest
position.

ENERGY REQUIREMENTS

Repeated tests have shown that| thejre-
lay will make more than one million operations
before the striking and rubbing actden “of the
contact fingers on the ends of theflateh “arms
wears them sufficiently to require neplacement.

Contactor

All contacts should bem®Heriodically
cleaned wilth a fine flle. S#1002110 file is re-
comrnended for this purpose. The use of abrasive
material for cleaning contacts 18 not recommend-
ed because of ths danger of embedding small
particles in the facze 0T __the soft silver and
thus impairing the gcontuet.

The statfonaryycontacts should be ad-
justed by bending soathat both moving contacts
make simultaneously/ when they move 1n with the
armature, with @boutiyd/16 inch follow. With the
relay de-energizedy, adjust the position of the
left-hand backy, contact spring, by means of the
adjusting semew,Wfso that there will be a gap of
1/64 inchfor Skightly more, between the ends of
the latch@arms and the contact fingers. Tighten
the locd, nut, securely. The gaps between the
contagt /fingers and the ends of the latch arms
should be approximately equal. If the gaps are
uneqQualy, {£he contact fingers probably have been
bent . When the relay 1is de-energized and the
front clutch member 1s at the limit of its out-
ward, travel, there should be a slight clearance
Between the clutch spring and the washer at the
front of the clutch pinion. There should also
bey clearance between the clutch spring and the
dfal plate.

The motor circult contuact should have
1/16 inch to 3/32 inch follow when the right-
hand contact finger 1s agalnst the latch arm.
When the motor circuit is open, there should be
no gap between the rear contact spring (in which

the flat contact 1is assembled) and its stop
plate.

On relays provided with a sealing con-
tact, adjust the upper screw in the bracket at

the front of the armature so that there will be
1/32 1inch to 3/64 inczh follow on 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

Repair work can be done most satisfac-
torily at the factory. However, lnterchangeable
parts can be furnished to the customers who are
equipped for doing repair work. When ordering
parts, always give the complete nameplate data.

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

Continuous
Circuit Volt Rating Watts Reactive V.A, Volt-Amps. P.F.
Motor 115 1.8 1.73 2.5 417 Lag
Contactor 115 11.5 14.5 18.5 51° Lag

The burdens at the other 60 cycle voltage ratings will be approxi-

mately the same as above.
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