
I.L. 41-577 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TH THERMAL TIMING RELAY 

06ution 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 TH thermal timing relay is a simple 

and rugged time delay device developed ex­

pressly to meet the requirments of Westing­

house tap-changing-under-load equipment, where 

reliability of operation and freedom from 

maintenance are items of major importance. 

The relay also may be used in other applica­

tions where its characteristics are suitable. 

As adjusted at the factory, the time delay on 

a recycling basis can be varied from approxi­

mately 15 seconds with the control knob set at 

* the low end of the time range to approximately 

75 seconds with the knob pointer at the high 

end with 120 volts applied to the relay. A 

105 to 135 volt variation of applied voltage 

has negligible effect on the relay timing when 

the control knob pointer is at the low sett-
ing. When at the high setting the effect of 
voltage variation is more noticeable, but the 
relay timing is still within the calibration 

limits· 

Two timing elements are required in the con­

trol of a tap-changing equipment. The type TH 

relay is available both with a single timing 

element in a projection mounted case (Fig. 1), 
and as a duplex 

timing elements 

case (Fig. 4). 

timing relay containing two 

in an 8 terminal Flexitest 

The complete operating cycle of the relay is 

composed of two parts; {1) the time required 

for the bimetal actuating system to deflect 

SUPERSEDES I.L. 41-369 F 
*Denotes change from superseded issue. 

N-347524 

*Fig. 1-Type TH Single-Element Thermal Timing Relay. 
1-Resistor. 2-Side Bimetal Strips. 3-Heater Coil 
and Center Bimetal Strip. 4-"F" Bimetal Screw. 
5-"T" Timing Screw. 

under the influence 

micro switch, and 

the bimetal system 

of heat and operate a 

{2) the time required for 

to cool until the micro 

switch resets. The mechanical construction of 
the relay is rugged, simple and reliable, with 

a minimum number of moving parts. The entire 

assembly is enclosed in a dust-proof case and 

after installation will require only a routine 

inspection to keep it in operating condition. 

CAUTION The relay is designed specifically 

for application on Westinghouse regulators 

and tap-changing-under-load equipment and when 

so used should give a minimum of well over a 

million operations. If used othnrwise, the 

effect of possible higher current in the con­

trolled circuit upon the life of the relay 

should be considered. 
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N-347522 

'*' Fig. 2-Top Views of the Type TH Single-Element Thermal 
Timing Relay. !-Resistor. 6-Bimetal Assembly. 
7-Micro Switch. 8-Contacts. 9-Auxiliary Con­
tactor. 

CONSTRUCTION 

The type TH relay consists essentially of 

three elements: ( l ) a bimetal actuating 

system, (2) a micro switch operated by the 

pressure exerted by the bimetal system, and 

(3) an auxiliary magnetic contactor. 

The Bimetal System 

The bimetal system of the single -element 

relay consists of three elements mounted in 

the front part of the relay, directly behind 

the glass cover of the case. The center strip 

is equipped with a heater coil and represents 

the actuating element of the relay. On heat-

ing, this strip bends and exerts a pressure 

on the operating plunger of the micro switch. 

The two side bimetal strips eliminate the 

effect of ambient temperature on the relay 

operation. The moving end of the center bi­

metal is equipped with a self-locking adjust-

2 

N-347523 

>ll' Fig. 3-Side View of the Type TH Single-Element Thermal 
Timing Relay. 4-"F" Bimetal Screw. 5-"T" Tim­
ing Screw. 6-Bimetal Assembly. 7-Micro Switch, 
9-Auxiliary Contactor. 

ing screw. The 

properly adjusted 

position of this screw is 

before the relay is shipped 

from the factory and should not require any 

readjustment in the field. The duplex relay 

has a bimetal system consisting of four bi­

metal strips. The two inside strips are 

equipped with heater coils and actuate sepa­

rate micro switches, while the two outside 

strips provide compensation f or ambient 

temperature changes. The heater coils are 

never energized simultaneously by the tap 

changer control, and the t�o timing elements 

have a negligible effect on each other. 

The Micro Switch 

The micro switches are mounted on the rear 

of a Micarta panel and in front of the mag­

netic contactor. The micro switch is a snap 

action single-pole double-throw switch, oper­

ated by the pressure exerted by the bimetal 

assembly. The normally-open contact is fixed 
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N-343497 

* Fig. 4-The Type TH Duplex Thermal Timing Relay. 

while the normally-closed contact is movable, 

thus providing for adjustment of the relay 

timing cycle. The normally-closed contact is 

mounted on the end of the timing screw which 

extends forward through a bushing in the 

Micarta panel and has an adjusting knob on its 

front end. Variation of timing is obtained by 

turning the knob to the required position as 

determined by the indication of the pointer on 

the dial. 

The Auxiliary Contactor 

The auxiliary contactor of the single-ele-

* Fig. 5-The Type TH Duplex Thermal Timing Relay With 
Cover Removed. Showing Test Switches. 

OPERATION 

The circuit controlled by the single-element 

relay is included between terminals 3 and 8 as 

shown in Fig. 7. This circuit is opened at 

contact A-3 when the relay is de-energized. 

The relay is energized by placing voltage on 

terminals 3 and 5, thus iaitiating the bemetal 

heating period. When the bimetal temperature 

rise reaches a pre-determined value, the micro 

switch operates, opening the circuit between 

terminal 3 and contact A-3 and closing the 

circuit through the coil of the auxiliary con-

ment relay is mounted on the relay base behind tactor. Operation of the latter closes con-

th? micro switch. It carries the necessary tacts A-ll, A-12, and A-3, and opens contact 

contacts to enable the utilization of both the A-2, which discontinues the hea�ing of the hi-

heating and cooling periods for timing. The *metal. However, the auxiliary contactor will 

two contactors of the duplex relay are simi- be held closed through contact A-12 regard-

larly mounted on the relay sub-base. less of the position of the micro switch con-
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TEMP RISE ABOVE AMBIENT 

MICRO SWITCH 
OPERATES 

MICRO SWITCH 

�ESETS 

Fig. 6-The Time-Temperature Characteristic of the Type 
TH Relay. 

tact. When the bimetal has cooled to a pre­

determined temperature rise above ambient, the 

micro switch returns to its original position, 

thus closing the circuit between terminals 3 

and 8. The relay is reset by de-energizing 

the coil, of the auxiliary contactor. 

The controlled circuits of the duplex relay 

are between terminals l and 3, and between 2 
and 4 (Fig. 8). The duplex relay does not 

have contacts corresponding to contact A-ll of 

the single-element relay. 

INSTALLATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free 

from dirt, moisture, excessive vibration and 

heat. Mount the relay vertically by means of 

the two mounting studs. 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 mounting. The 

terminal studs may be easily removed or in­

serted by locking two nuts on the studs and 

then turning the proper nut with a wrench. 

4 

MICRO 
SWITCH 

\ 

(i) 

T SCREW 

- -- -� -�--·- ---

FRONT VIEW 

SCHEMATIC DIAGRAM 

f---TH RELAY 

i 
/ CONTACTOR COIL 

AUXI LI A RY CONTACTOR 
MOVING CONTACTS 

Fig. 7-Scbematic and Wiring Diagrams of the Type TH 
Single-Element Relay. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct 

operation of this relay have been made at the 

factory and should not be disturbed after 

receipt by the customer. If the adjustments 

have been changed, the relay taken 

repairs, or it is desired to check 

apart for 

the ad-

justments at regular maintenance periods, the 

instructions bel0W should be followed: 

All contacts should be periodically cleaned 

with a fine file. 8#1002110 file is recom-

mended for this purpose. The use of abrasive 

material for cleaning contacts is not recom­

me�ded, because of the danger of embedding 

small particles in the face of the soft silver 

and thus impairing the contact. 

All moving contacts of the duplex relay, and 

the RH moving contact of the single-element 

relay should deflect 3/64" when the armature 

ls closed. The inner end of the terminal 

I 
\ 
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TYPE TH RELAY ______________________________________________ �I.hL�41�-s� 

strip for the LH make contact of the single­

element relay should just touch the contact 

back-up spring when the armature is open. 

Both the moving and the stationary LH make 

contacts will deflect when the armature closes 

and the moving contact deflection should be 

approximately l/32''. Sufficient contact de­

flection is important, both to provide good 

electrical circuits and to avoid any possi­

bility c·f having residual magnetism J-,old the 

armature closed when de-energized, after the 

plating has been worn from the pole faces by 

numerous operations. The contact gaps should 

by 1/811 to 5/3211 (sum of both gaps on LH side 

of single-element relay) and the outward 

travel of the armature should be limited by 

the back stationary contact and not by the 

tongue of the yoke which projects through the 

opening in the armature between the hinge 

points. This tongue should be bent if neces­

sary so that it has good clearance to the 

armature opening with the armature open or 

closed. The armature should have a minimum of 

approximately . 01011 end play on its knife-edge 

bearings. 

If the adjustment of the timing screw or the 

bimetals is disturbed, the instructions below 

may be used as a guide in restoring the normal 

adjustment of the relay. If only the bimetal 

assembly requirex replacement, no re-adjust­

ment should be necessary in the timing dial 

but only in the adjusting screws at the 

movable end of the center bimetal. Should the 

timing screw assembly be replaced, the oonly 

adjustment required should be in the timing 

screw, none in the bimetal system. But if the 

micro switch is replaced, both the timing 

screw and the bimetal screw will have to be 

readjusted: 

1. Equipment Required 

a) A source of 120 volt, 60 cycle power. 

b) A high impedance circuit tester. An ohm 

meter or a neon glow lamp connected as a 

circuit indicator is recommended. 

WARNING: - if any appreciable current is 

passed through the micro swit.ch contact during 

adjustment, the switch contacts may be 

damaged. 

BOTTOM 
COH'TIIt'TOP. COl� 

L.H. H&.\TER f.l.EMEMT (FRONT Vl�IN) 

14-D-6527 

Fig. 8-Schematic Diagram of Type TH Duplex Relay. 

2. To Adjust Timing Screw "T 11 

a) Connect circuit tester in series with 

power source and apply to terminals 3 

and 4 of the single-element relay, or 

terminals 3 and 5 or 4 and 6 of the 

duplex relay. 

b) Check operation of micro switch by 

c) 

pressing bimetal screw 

switch should close the 

operate the indicator. 

11F11• The micro 

circuit and 

When 11F11 screw 

is released, mkcro switch should open 

indicator circuit. 

Remove knob from timing screw 11T 11• Turn 

screw clockwise until circuit indicator 

shows that micro switch normally-open 

� contacts are just barely closed. Re-

place knob and turn it clockwise until 

the pointer touches the stop bushing; 

then tighten the knob setscrew. When 

the knob is rotated until the pointer 

is opposite the radial mark near the 

left hand end of the time range arc, the 

relay is at the minimum setting and the 

time delay will be approximately 15 

seconds. This mark and also the mark 

near the right hand end of the are are 

located and added to the relay name-

plate during the factory adjustment. 

d) Recheck micro switch operation. 
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TYPE THRELAY ______________________________________________ _ 

d) Recheck micro switch operation. 

3. To Adjust Bimetal Screw "F" 

a) Follow instructions given in section 2-a 

and 2-b. 

b) Turn screw "F" clockwise until cir­

cuit indicator shows that micro switch 

normally-open contacts just barely re­

open when "F" screw is pressed down and 

then released. From this position, turn 

scr� counter-clockwise one and one­

quarter (l-l/4) complete turns. The 

center bimetal strip must be at the same 

temperature as the side strips during 

this adjustment. 

4. To Check Timing Adjustment 

(Note: Contact designations and terminal 

numbers in the following paragraphs apply to 

the single-element relay. Refer to Figs. 7 
and 8 and make corresponding connections when 

checking the duplex relay). 

6 

a) Place a short-circuiting jumper across 

contact A-3. Insulate contact A-12 with 

a piece of stiff paper. Place cover on 

relay. 

b) Connect circuit indicator as follows: 

If ohm-meter is used, connect between 

terminals 3 and 8: if glow lamp circuit 

tester is u�ed, connect between termi­

nals 4 and 8 of relay. Place a test 

jumper between terminals 4 and 6 and 

conn�ct 120 volt, 60 cycle power source 

to terminals 3 and 6. 

c) Timing cycle will begin when supply 

voltage is turned on. The 

portion of the cycle will be 

heating 

complete 

when the indicator shows that the 

circuit has been reclosed. 

d) Note that the first cycle will take 

longer time than subsequent cycles, due 

to the additional time required for the 

bimetal temperature rise and resultant 

deflection to reach the point at which 

the micro switch resets. This is s�own 

diagramatically in Fig. 4. Adjustment 

should not be made on the basis of the 

first cycle but on the average of sever-

* al cycles measured after the relay has 

gone through three or more consecutive 

cycles starting from the moment the re­

lay is energized. All times referred to 

in this leaflet are average "re-cycling" 

times measured in this manner. 

e) When properly adjusted the time of one 

complete re-cycling operation should be 

* approximately 15 seconds with the ad­

justing knob pointer set on the mark at 

the left hand or low end of the time 

range arc, and approximately 75 seconds 

with the pointer set on the mark at the 

hibh end of the arc. The application 

for whi�h the TH relay was designed does 

not require close adjustment of the time 

delay, and a variation of+ 15% or more 

from the nominal time values at the two 

ends of the arc is permissible. The 

initial adjustment of the relay and 

location of the marks defining the ends 

of the time range is made to closer 

limits, however, to allow for slight 

subsequent changes in the relay which 

might re&ult in further departure from 

nominal times. 

f) If adjustment of "F" screw has been made 

closer adjustment may be effected when 

necessary by turning screw "F" in l/16 

revolution steps. Clockwise rotation 

will encrease re-cycling time; counter­

clockwise rotation will decrease time. 

IMPORTANT: Readjustment should not be made on 

either element unless its factoryadjustment 

has been disturbed. 

RENEWAL PARTS 

Repair work can be done most satisfactorily 

at the factory. However, interchangeable 

parts can be furnished to the customers who 

are equipped for doing repair work. When 

ordering parts, always give the complete name­

plate data. 

At 

element 

mat ely 

ENERGY REQUIREMENTS 

120 volts, 60 cycles, the contact or 

burden is ll voltamperes at approxi-

50% power-factor. The heater circuit 

burden is 18 watts. 

I 
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ji DRILL 
(2 HOLE.S) 

fi DRILL 

(AS REQUIRED) 

Ln 

f'll-

1 

,// rr l , 
:1 4-20 THD • 

• I J . IS0-3� TH"D. 

��-29 f------532 
___ ___,-+---- 2 � --

NOTE: FOR '/�''oR 3/1rc." METAL sw'B'DS VSE SCREWS 
fOR MTG. RELAY AND FOR TE..RMINAL CONNS. 
FOh. '/4" TO I'" SW'B'Ds VSE. STUDS FOR MTG. 
RELAY AND SCREWS FOR H.RMINAL CONNS. 
fOR ALL OTHER Svv'BDS VSE STUDS FOR 
BOTH PURPOSLS 56-D-815 

Fig. 9-0utline and Drilling Plan for the Type TH Single-Element Relay . 

P/l.Nt.L LOCAT\ON 

F"OR. PROJECTION 

. 190-JZ. TERM. SCRE:W 
USE . 190 ·JZ. STUD FOR 
THICK PANE:L MTG. 

TYPE MTG. � r'J 

I I

� 

PA.NE.L LOC.A..TION 
SE.MI FLUSH TYPE. 

FOR 

MTG. 

� 01 ... . HOLE: DRILL 
PER INTERNI'.L 

SCHEM ... TIC FOR 
PROJECTION MT<;. 
ON THICK P ... NELS. 

CUT OUT FOR 

SEMI- FLUSH 

CUT OUT FOR 

PRO.JE:CTION 

* 01 ... . HOLES FOR 

SEMI FLUSH TYPE 
MTG. (4 HOLES). 

l6B-2470 

Fig. 10-0utline and Drilling Plan for the Type TH Duplex Re lay. See Internal Schematic for the Terminals Supplied. 
For Reference Only. 
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