
INSTALLATION • 
Westinghouse I.L. 41-579.1 M 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TD-5 TIME DELAY RELAY 

C AUT I 0 N: Before putting relays into service, oper­
ate the relay to check the electrical connections. 
Close the red handle switch last when placing the 
relay in service. Open the red handle switch first 
when removing the relay from service. 

AP P L I C A T I O N  

The type TD-5 relay is a d-e timing relay for 
general auxiliary service. It has an overall range of 
.05 to 30 seconds. 

CO N S T R U C T I O N  

The type TD-5 relay consists of a reference 
voltage circuit, a rheostat (T) and scale plate, a 
voltage biasing potentiometer (P), a printed circuit 
containing static timing components, an output 
telephone relay (TR), and an indicating contactor 
switch (ICS). An auxiliary relay (TX) is supplied 
on some types to override bounce of the initiating 
contact. 

Reference Voltage Circuits 

The reference voltage circuit provides a fixed 
supply voltage to the R-C time delay circuit and pro­
tects the static components from high voltages. It 
consists of a silicon power regulator and a series 
resistor (Rs). The silicon power regulator (Z) is a 

10 watt Zener diode mounted on an aluminum heat 
sink. The series resistor (Rs) is a 31/2 inch resistor 
which is tapped for 24/32 volt d-e and 48/ 125 volt 
d-e relays. 

Rheostat and Scale PlatP. 
The rheostat (T) provides a variable resistance 

for the R-C time delay circuit. It is of wire-wound 
construction, which minimizes resistance change 
with temperature. Do not remove the knob from the 
rheostat shaft, since it is not easy to replace the 
knob in the calibrated positian. The timing C'cale is 

non-linear as explained in the section under Printed 
Circuit. 
Potentiometer 

The potrntiometer (P), p rovi d e s a biasing volt­
age which keeps the silicon controlled rectifier (SCR) 
turned off until the capacitor voltage reaches the 
potentiometer brush voltage. It is of wire-wound con­
struction and has a locking nut which should not be 
loosened unless the relay is being re-calibrated. 

Printed Circuit 

The printed circuit contains a diode (D1) which 
protects the static components in case the relay is 
conne cted with reverse polarity, a limiting timing 
resistor (RL), timing capac itor (C), a parallel 
resistor (Rp) which makes the calibrating scale non­
linear, and a silicon c ontrolled rectifier (SCR). The 
printed c ircuit also contains a diode (02) to reverse 
bias SCR , a resistor (Rcl and diode (03) to protec t 
the static components from the induc tive voltage 
kick associ a ted with the telephone relay coil, and 
series diodes (D4, D5, and D5) whic h  compensate 
for the forward voltage drop through SCR and D2 and 
zener reference variations. 

Telep hone Relay{TR) 

The telephone relay (TR) is �nergized by SCR 
at the conclusion of the time delay. The coil is ener­
gized by at least three times pick-up wattage to in­
sure positive contact operation. The contacts are 
made of palladium and are suitable for circuit breaker 
trip duty, as proven by many years of experience in 
other relays. Two sets of transfer contacts are pro­
vided to give a flexible trip circuit arrangement. 

�l�pho� �-��(TX) 

The telephone relay (TX) is energized by the 
application of a d.c. voltage to the relay. Because 
of its slow dropout characteristic a contact of the 
TX relay is connected around the contact of the 
initiating relay to maintain voltage to the timing 
module of the relay if the contact of the initiating 
relay bounces. Refer to Fig. 5. 

A resistor and diode are connected across the 
coil of the TX relay to protect the static components 

.1// possihle contingencies which may an��e during 
installation. operation. or maintenance, and all 
details and l'(]riations of this equipment do not 
purport to he cm·cred br these instructions. If 
further information is desired hr purchaser re­
garding his particular installation, operation or 
nwintcnance of his equipment, the local West­
inghouse lJectric Corporation representative 
should he contacted. 

SUPERSEDES I.L. 41- 579.1L, dated JUNE 1974 
Addendum to I.L. 41- 579.1L , dated APRIL 1979 

0 Denotes changed since previous Issue. 
EFFECTIVE MARCH 1980 www . 
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TYP E TD-S R ELAY ________________________________________________________ __ 

RH EOSTAT KNOB 

2 

KNOB LOCK ING SCR E W  

Fig. 1 .  Type TD-5 Relay Without Case. 

MODULE 

TERMINAL 
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TYP E TD-5 R E L AY _______________________________________________________ �1-�L�.4�1�-5�7�9 -�1M 

INDICATING COIHAClOR )iiTCII 

1"11 tlli.D BOliO :: I 
TUMIIIALS -..........._ 

tELEPIIOIE 
IEU.Y 

l87A293 
Fig. 2. Internal Schematic of Type TD-5 Relay. 

from the inductive voltage kicks associated with the 
telephone rel ay (TX) coil. A resistor is connected 
in series with the coil of the TX relay for use on 
48/ 1 25 volts. This resistor is j umpered for 48 VDC 
op eration. Op erate time is 9ms - 48VDC, 6ms -
1 25VDC, Dropout time is 15ms. 

Indicating Contoctor Switch (I CS) 

The indicating contactor switch is a small d-e 
operated cl apper typ e device. A magnetic armature,  
to which l eaf- spring mo unted contacts are attached, 
is attract ed to the m agnetic core upo n  energi zation 
o f  the switch. When the s witch cl oses,  the moving 
contacts bridge two st atio nary contacts, completing 
the trip circuit. Al so , during thi s operatio n two 
fingers o n  the armature d efl ect a spring lo cated on 

the front of the switch, which all o w s  the op eration 
indicator target to drop.  The target is reset i'rom the 
outside of the case by a push ro d located at the bot-

0 tom of the co v er, 

The front spring, in additio n to hol ding the tar­
get, provides restraint for the armature and thus con­
trol s the p ickup v alue o f  the switch. 

O P E R A TIO N  

Oper at ion o f  the TD- 5 relay occurs when a s il i­
con controlled rectifier ( SCR) switches from a non­
cond ucting state to a conduct ing state.  In the non­
conducting state , the SCR acts as an opened switch 
to prevent energization of the telephone relay (TR), 
but in the conduct ing state acts as a closed switch 
to connect the telephone r el a.Y to the d- e source.  To 
switch the SCR from a non-conducting state to a con­
duct ing st ate requires that a maximum of 20 micro-

amperes flow in the gate of the SCR. This current is 
produc ed by the difference in voltage across the ca­
pacitor ( C) and the brush of the potentiometer (P). 

When d- e vo ltage is fir st applied to the relay, 
voltage instantane ously appe ars ac ross the pote nti­
ometer brush but is delayed in building up ac ross 
the capacitor in ac cordance with the R-C time con­
stant of the circuit. As lopg as the capacitor voltage 
is less than the potentiometer brush voltage,  a re­
verse voltage appears across the diode, D 2 , and the 
SCR to keep the silicon controlled rectifier ( SCR) 
biased off. When the cap acitor vol tage reaches the 
potentiometer brush voltage plus appro xim atel y one 
volt (forward voltage drop across SCR and D 2), gate 
current will flow to the silicon controlled rectifier 
(SCE). This current switches the SCR to a con­
ducting state to allow the telephone relay (TR) to 
p ickup. 

The SCR l atche s  on when it switches and c an be 
reset only by removing voltage from terminals 8 and 9 .  
I f  a trip coil supervisory indicator l amp is used, when 
the timer is used with a fault detector to trip a breaker, 
a breaker "a" contact must be connected between 
terminal 8 of the rel ay and negative. 

The rate at which the cap acitor charges is deter­
mined by the rheostat setting. The charging rate is 
not a l inear function o f  rheostat setting, since Rp 
gives a p aral l el re sistive p ath. This has the effect 
o f  expanding the seal e for short time s and thereby 
p erm itting more accurate settings. 

C H A R A C T E R! S T I  C S  

Tim e D e l a y  R a n g e  a n d  Vo ltage R a t i n g  

Time Delay Voltage Rating 

Range (Seconds) ( Volts d-e) 

. 05 - 0 . 4  24/ 3 2  

. 0 5 - 0 . 4  48/125 
. 0 5-0 . 4  250 

. 05 - 1. 0 24/ 3 2  
. 0 5 - 1. 0 48/ 1 25 
. 05 - 1 . 0  250 

0. 2 - 4 . 0  24/ 3 2  
0. 2 - 4 . 0  48/ 1 25 
0 . 2 - 4. 0  250 

1 . 5 - 30 24/ 3 2  
1 .  5 - 30 48/ 1 25 
1 . 5 - 30 250 
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TYP E TD-5 R E LAY ______________ __________________________________________ ___ 
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Fig. 3. Timing Variation with Temperature Changes. 

B�:�tt ery D ra i n  

STAND-BY: 

OPERATING: 

24 Volts d-e 

0 

500 MA 

32  Volts d- e 

0 

4 20 MA 

48 Volts d-e 1 25 Volts d-e 250 Volts d-c 

0 0 0 

270 MA 180 MA 80 MA 

NOTE: TD- 5 with TX Relay has  an extra operating drain o f  6 3  MA at  48  or 1 25 VDC. 

V o l t a g e  R a t i n g  O v e r  The T e m p e r a t u r e  R a n g e  

The relay can stand 1 10% voltage continuously 
over a temperature range of -40° C. to + 70°C. 

R e v e r s e  P o l a r i t y  

Diode ( D1 ) limits reverse voltage of the static 
components to l ess than one volt d-e ,  so that no 
damage is done to the circuit by connecting the rel ay 
with reverse polarity. However, the relay will ,  of 
course,  not operate under this condition, and series 
resistor ( Rs) may over-heat if reverse voltage is 
applied for approximately 1 5  minutes or more. 

R e s et T i m e  

TR drop-out time = 0 . 1 sec. o r  l ess. TR drop-out 
tim e  of Relay with TX contact is an additional 1 5  
m s ec.  

4 

Di scharge of timing capacitor: the discharge o f  
C is essentially instantaneous, the R- C  time constant 
through P b eing l ess than 20 milliseconds, in most 
cases. However, the discharge path through P i s  
l imited b y  silicon voltage drops through SCR and n2, 
totallin� approximatel y one volt. Therefore, C dis­
charges rapidly through P down to about one volt 
and then more slowly through Rp down to zero volts. 

A c curacy  

The accuracy of the time delay depends upon 
the repetition rate of consecutive timings ,  the supply 
voltage, and the ambient temperature. Self-heating 
has a negligibl e effect on the time accuracy. 

( 1 )  N o m i n a l S et t i ng 

The first time del ay,  as measured with the test 
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TYP E TD-5 R ELAY ________________________________________________________ __ 

CI RCUI T 
SYM BOL 

Rs 

z 

D 

Z7 , Z8 

T 

RL 

c 

Rp 

TR 

T x 
Rc 

SCR 

p 

* TAB L E  OF R E P L ACEABL E PA RTS 

R EL A Y  CHA RACTER I S T I C  

DC VO L TS 

24/ 3 2  

48 /1 2 5  
250 

2 4/ 3 2  
48/1 25 
250 

All  

All 

All 
All 
All 
All  

24/ 3 2  
4 8 / 1 25 
250 
All 
All 

24/ 3 2  
48/ 125 
2 5 0  
24/ 3 2  
48/125 
250 
24/32 
48/125 
250 

All 
All 
All 

24/ 3 2  
48 /125 
250 
250 
250 
48/125 
24/ 3 2  
48/ 1 2 5  
2 5 0  

24/3 2 
48/ 125 
250 

24/3 2 
48/ 125 
250 

TI ME RAN GES 

All 
All 
All 

Al l 
All 
All 

All 

All 

0 .05-1 
0 . 2 -4 
1.5 -30 

. 0 5-. 4 

D E S C R I P T I O N  

Res istor, 40 Watts , 4 5  ± 5% o hms , c enter tap 
Resistor , 40 Watts , 550 ± 5% ohms , tap at 95 ohms 
Resistor,  40 Watts , 2500 ± 5% ohms 

Zener D iode, 1N 2977B , 10 Watt�. 13 Vol ts 
Zene r Diode,  1N2986B , 10 Watts , 24 Volts 
Z en er Diode ,  1N 2999B, 10 Watts, 56 Volts 

Sili con Diode,  1N4 818 , 200 Vol ts ,  0 . 75 Amp 

Z e ner Diode 1 N 30 51 ( For  TD- 5 w ith T x o n ly )  

Rheostat , 3 Watt, 40K 
Rheo stat, 4 Watt, lOOK 
Rheostat, 4 Watt, lOOK 
Rheo stat , 4 Watt, 20K 

0 . 0 5·1 & .0 5-.4 I Res is tor, 1/ 2  Watt, 1K ± 1% 
0 . 0 5-1 & . 05 -. 4  Res istor, 1 / 2  Watt, l K  ± 1% 
0 . 05-1 & .05- .4  

0 . 2-4 
1.5-30 

Resisto r ,  3 Watts , lK ± 5% 
Resistor, 1/2 Watt, 5 . 6K ± 1% 
Res is tor, 1/2 Watt, 5 . 6K ± 1% 

0 . 05-1 & . 05-. 4 Tantalum Capacito r ,  22uf ,  35 volts 
0 . 05-1 & . 05- . 4  Tantalum Capac ito r ,  2 2uf, 35 volts 
0 . 0 5-1 & . 05- . 4 Tantalum Cap ac itor , 22uf, 50 volts 

0 . 2-4 
0 . 2-4 
0 .  2-4 
1. 5-30 
1. 5-30 
1 . 5 - 30 

0. 05-1 & . 05-. 4  
0 . 2-4 
1. 5-3 0  

All  
All 

0 . 05-1 & .05- .4  
0 . 2- 4  
1 .5-30 

All 
Al l 
All 
All 

All 
All 
Al l 

All 
All 
All 

Tantalum Capacitor ,  2 2uf, 35 vol t s  
Tantalum Cap ac ito r ,  2 2uf, 35 volts 
Tantalum Cap acitor ,  2 2uf, 5 0  volts 
Tantalum Cap ac itor, 2 2uf, (7  in p arallel )  35 V 
Tantalum Capac ito r ,  2 2uf, (7 in parall el) 35 V 
Tantalum Cap ac itor ,  2 2uf, (7 in parallel) 50 V 

Res istor, 1/ 2 W, 62K ± 1% 
Res istor, 1/ 2 Watt , 267K ± 1% 
Res istor, 1/2 Watt, 267K ± 1% 

Telephone Re lay , 3 0  ohm coil 
Tel ephone Relay ,  125 ohms coil  
Tel ephone Relay ,  1 25 o hm c oil 
Tel ephone Relay, 65 0 ohm c oil 
Tel ephone R el ay,  650 ohm c oil 
Tel ep hone Relay 750 ohm c oil 
Resisto r ,  1/ 2 Watt , 56 ± 5% o hms 
Res is tor ,  1/ 2 Watt , 270 ± 5% ohms 
Res isto r ,  1/ 2 Watt, 1 200 ± 5% o hms 

Silicon Control l e d  R ecti fier,  2N8 8 5  
Silic on Control led Rectifie r ,  2 N8 85 
Silicon Con trol l ed Rec tifie r ,  2N8 86 

Pot enti ometer , 4 Watt s ,  60 ± 10% ohms 
Po tentiometer, 4 Watts , 250 ± 10% ohms 
Potentiometer,  4 Watts, 1300 ± 10% o hm s  

STYLE 
NUM BER 

18 4A064H03 
187 A3 21H01 
1995653 

629A798H 0 2  
629A798H03 
629A798H04 

188A342 H06 

187 A936H01 

18 4A756H01 
184A756H 0 2  
184A756H02 
184A756H 0 4  

8 62A376H01 
862A376H0 1  
18 4A636H08 
862A376H73 
862A376H73 

18 4A661H16 
184A661H16 
184A661H 17 
184A661H16 
18 4A661H l6 
18 4A661H l7 
184A661H l6 
18 4A661H l6 
18 4A661H17 

184A764H70 
18 4A764H8 5 
184 A764H 8 5  

407C614H0 5  
407C614H06 
4 07C 614H 06 
407C614H07 
407C614H07 
19B1312H09 
187A290H l9 
1 84A 763H 13 
184A763 H 29 

185A517H02 
185A 517H0 2 
185A517H03 

185 A067H04 
185A067H 0 5  
18 5A067H06 

WESTINGHOUSE 
RELAY-INSTRUMENT DIVISION 

ELECTRIC CORPORATION 
CORAL SPRINGS, FL. 
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TYP E  TD-5 R E L AY 
I.L. 41-579.1 M 

STOP . 

T D-5 

RELAY 

I 
,., 

(ii)THE COHNECTIOH OF THE LIGHT 
IS  USED WHEN TES TING A T D-!1 
WITH THE TX(TELEPHONE RELAY). 

)..!. NEG. D-C 
SUPPLY 

VOLTAGE (�� : � :1; "'SIS TANCE 
NEON LIGHT 

'-----"""'1� Cl---1---<J POS. 

D.P. S .T .  
SWITCH 

IIDICATUI& 
COfHACTOit 
SWITCII 

S TAJIT �t-------------------------__J 
T I ME II 

187A527 

Fig. 4 Test Circuits for Type TD-5 Relay. Fig. 5 

PILOT P LATE SNAP} 
ON RELAY(TAB TO WHEN USED 

REAR) 
CASE DIMENSIONS IN INCHES 

DIMENSIONS IN M�\ 
LARGE INTERNAL 

-
6 EXTERNAL 

I 875 u; I �OOTH WASHER 
(4

7.
63) ��SMALL EXTERNAL 

TOOTHED 
WASHERS 

, 190-32 SCREW 
SPACER OR 
SPACERS FOR 
THIN PANELS 

PANEL CUTOUT 8 DRILLING 

FOR SEMI- FLUSH MTG. 

'ldff_" < 

.

FOR THICK PANELS :-j="=< ��E .190-32 STUD� 

- 1':f )-- -=_-=_ -_- " "1•1 I· (l;gg) DIA, 
. _ � �- 0 HOLES OR 1.03/ 1.031--..J.-1.031+1.031 - JuTouT t26,19;+26.19l (26.19) (26.19) TERMINAL AND PANEL DRILLING OR CUTOUT FOR DIA. 

MOUNTING DETAILS 
PROJECTION MTG. (FRONT VIEW) 

IITERNAL SCRIMATIC 

Fac.T YIDII 

_QQ_ l 1-= t J��--i 
I ,,00 ·' I TIOINSERIESfO&!SOWDC 

IHEPMONE ULH 
V.IJ-q.a �- O. C. 

c.z�og-125V.tl.c. 
1,2S00-250'f.O.C. 

J[I-\JSV.i).C. 
---on-tz:.v.a.c. 
£0000-250 v.o.c . 

188A016 

of TD-5 with Telephone 

57-D-7900 
Fig. 6 Outline and Drilling Plan for Type TD-5 Relay in Type FT11 Case. 
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TYP E TD-S R E L A Y  ________________________________________________________ __ 

2. Check the reference voltage circuit. This is done 

by measuring the d-e voltage across the silicon 

power regulator. Z. Connect the d-e voltmeter 

positive terminal to the rear terminal of Rs and 

the negative terminal to relay terminal 8. Apply 

rated voltage per the test circuit diagram, Figure 

4. The Zener voltage should be between 11.0 and 

0 14.0 volts for 24/32 volt relays, between 21.5 and 

0 25.5 volts for 48/125 volt relays, and between 50 

0 and 59 volts for 250 volt relays. 

3. Check the timing capacitor voltage and the po­

tentiometer brush voltage (between orintrrl circuit 

terminal 3 and relay terminal 8) with a cathodr ray 

oscilloscope or a high resistance d-e \'oltmeter. 

It is necessary to scrape varnish from the capaci­

tor positive terminal in order to make a connection 

at this point. The brush voltage, which is constant 

until the telephone relay trips, shoul·d be appmxi­

mately one half the reference voltage. The capaci­

tor should gradually change to the potentiornetrr 

trush voltage, pi us ap proximat ely one volt for 

silicon junction forward \·oltage drops through 

SCR and D2. 

4. If reference \'olt:lgl'. c apa c itor voltage, and po­

tentiometer \'oltage all appear to brhave correctly, 

the SCR may br the cause of trouble. The anode 

to cathode \·c>ltagr, as m easun•d between nnnted 

circuit lL•rrninals 4 and 3, shoul d  be approximatrly 

one-half the rc·frrence nJ l tag r until the capacitor 

\'oltagc• rraclw:-; the hrush \'llltage, at which time 

the :mode trJ cathode n > l tage should drop to ap­

proximatelY one 1·cJ!t. 

Calibrati�!:'_ 

lise tlw flll ] o\l ing procedure for calibrating the 

relay if the relav adjustments have been disturbed. 

This p rocec!url' should not lw used until it is appa­
n•nt that the relay is not in proper working order. 

Before calibrating, folio\\" the Tro uble Shooting Pro­
cerlun• to locate the source of troubl P. 

_l_._�epha�<O__"[{el ay Adjustment 

Adju:-;t the armature gap on thr• tPl ephone typP 
rc·lay tr1 lJC' ap[HIJXimatelv .00-1 inch 11ith th1• armature 

c]c,serl. Thi:-; i:-; drJtW 1 \"i th the armaturr set-sere\\" and 

lr,ck-nut. Alsu, adjust contact leaf :-;prings to obtain 

Cit l 1';1:-;t .0 L'i in r ·h gap r1n all contacts and at least 

.ltlU inch frJilol\' IJn all normall.v open co ntacts and a t  

le<t:-;t.OO:J inch foli o \\' o n  all normally closed contacts. 

2. _13
_
f,_e_o.�ta_t_��a��� j u stm en t, Same Scale P I  ate 

If it is necr•ssary to rPplace the rheostat (T) or 

6 

the silicon power regulator (Z.), the relay may he 

recalibrated with the same scale plate, in most cases. 

This is done by rotating the rhrostat shaft, \\'ithout 

knob, until a time delay equal to the minimum scale 

marking is obtained. Then, align the knob for this 

delay and tighten the knob set-scre w securely. Pause 
several seconds between readings for all del a:vs 

above .05 seconds. See section under Accuracy for 

discussion of this. 

3. Scale Plate Calibration, New Scale Plate 

If it is necessary to replace the potentiometer 

(P) or the printed circuit, the relay should be recali­

brated 1\ith a ne\\' scale pl ate. Use the following 

procedure: 

(a). With the knob off tlw shaft, set the rheostat 
(T) at maximum. 

(b). Adjust P so that the times are 5% to 10�:; 

longer than the maximum scale marking. 

(c). Set the rheostat (T) at minimum and check 

that times are less than or equal to the minimum scale 

marking. If not, adjust P sl ightl �· to reduce times. 

Tighten l o ck nut on P. 

(d). Place the knob on th e rheostat shaft in such 

a position that the times are symmetrical with respect 

to the seale plate marking. Tighten the knob set­

screw and mark calibration 1 in1•s on the scale plate. 

When striking calibration lines for delays above 0.5 

second, pause at least 3 seconds between readings. 

See section under Accuracy for discussion of this. 

4. Indicating Contractor s,_i_t_c�� 

Close the main relay contacts and pass suffi· 
cient d·c current through the trip circuit to close the 

contacts of the res. This value of current should be 

nut greater than t he p art icular res tap setting being 

used. The operation ind icator target should drop 

free lv. 

() The contact 11ipe should be 1/64" to 3/64" 

between the bridging m uving contact and the aclju::;t 

ab le stationary contacts. The bridging moving con­

tact shuuld touch both stationar.1· contacts sirn ultan 

eously. 

R E N EWAL P A R T S  

Repair work can be rlonr most satisfactorily at 

the factory. Howe1·er, interchangeable parts can be 

furnished to customrrs who arr e qu ipped for doing 

repair work. \\'hen ordering parts, always give the com­

plete nameplate data. 
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T YP E  T D-5 R E L AY 
I .L. 41-579.1M 

circuit s hown in Figure 4, taken at 25o C. and rated 

voltage,  will be within four milli seconds of its set­
ting for settings of 0.2 seconds o r  l ess. For settings 
above 0. 2 seconds, this accuracy will be ± 2%. 

( 2 )  Co n s e c u t i v e  T i m i n g s  

Incompl ete c apacitor discharge will cause 
changes in time del ay. These changes are a function 
of discharge rate. Timing accuracy for slo w  rep eti­
tio n s  will be p er Tab! e I .  

Tab l e  I 

Delay Accuracy , 
Relay Rating Between as Percent 

Re ad ings of setting 

.03 - 1 . 0  .sec onds at l e as t  3 sec onds ±2% 
0.2 - 4. 0 sec onds at least 5 sec onds ±2% 
1 .5 - 30 sec onds at least 5 seconds ±2% 

Timing accuracy for fast r epetitions will  be per 
Table II. 
Table  I I  

Delay Acc uracy,  
Relay Rating Between as Percent 

Readings of Setting 

.05- 1 .0 sec onds instantaneous ±4% 

0.2 - 4.0 sec onds i nstantaneous ±4% 
1 .5  - 30 sec onds approx . Y2 sec . ±4% 

(3) S u pp l y  V o l t a g e  

Changes i n  sup p i  y vol tage, between 80% and 
110% of nominal ,  caus e time del ay variations of no 
more than ± 3 milliseconds for settings of 0. 3 seconds 
or less ,  and no more than ± 1% for settings above 0. 3 

seconds. 

(4)  A m b i ent  T em p e r a t u r e  

Changes in  ambient t emp erature c ause changes 
i n  time del ay. This variation i n  time delay is  a direct 
function of capacitance change with t emp erature. 
Typical variation of time d el ay with t emperature i s  
shown i n  Figure 3. 

S E T T I N G S  

The time del ay i s  sel ected by adjusting rheo stat, 
T. 

The correct tap on series  resistor, Rs, shoul d 
be sel ected for the supply vol tage being used. 

I n d i c a t i n g  C o n t a c ta r  S w i t c h  ( I C S )  

No setting is required on the ICS unit except the 
selection of the 0.2 or 2.0 ampere tap setting. This 
selection is made by connecting the lead located in 

front of the tap block to the -desired setting by means 
of the connecting screw. 

I N S T A L L A T I O N  

The relays should b e  mount ed o n  switchboard 
p anel s or their equival ent in a location free from dirt, 
moisture, e xcessive vibration, and heat. Mount the 
relay vertically by means o f  the four mounting holes  
o n  the fl ange  for semi-flush mounting or by  means o f  
t h e  rear mounting stud or studs for proj ection mount­
ing. Either a mounting stud or the mounting screws 
m ay be utilized for grounding the rel ay. The electrical 
connections may be made directly to the terminal s by 
me ans of screws for steel p anel mounting or to the 
t erminal studs furnished with the relay for thick p anel 
mounting. The terminal studs m ay be easily removed 
or inserted by locking t wo nuts on the stud and then 
turning the proper nuts with a wrench. 

For detailed FT c ase information refer to I. L. 
41-076. 

A D J U S T M E N T  A N D M A I N T E N A N C E  

The proper adj ustments to i nsure correct op era­
tion o f  this rel ay have been m ade at the factory and 
shoul d not be disturbed after receipt by the customer. 
In p articul ar, do not remove knob from rheostat shaft 
and do not loo sen potentiometer lock nut. 

Acceptance Test 

A timing check at m1mmum and maximum set­
tings is recommended to insure that the relay is in 
proper working order. A recommended test circuit 
is shown in Figure 4. When testing the TD- 5 with 
a TX telep hone relay make the dotted connection as 
shown in Figure 4. The neon lamp will light if the 
TX relay is operating properly. 

R o u ti n e  Ma i n t en a n c e  

All contacts should be cl eaned p eriodically. A 

contact burnisher Sit 182A836HO 1 is recommended for 
thi s  p urpo se. The use of abrasive material for clean­
ing contacts i s  not recommended, because of the 
danger of  embedding small particles  in the face of 
the soft silver and thus imp airing the contact. 

T roub l e  Shoo t i n g  P ro c edu re 

Use the following procedure to locat e  the source 
of troubl e if the TD-5 is not operating correctly. 

1. Inspect al l wires and connections,  p aying particu­
l ar attention to t el ephone rei ay and printed circuit 
terminals. 
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ADDENDUM TO Westinghouse I . L .  4 1 -579 . 1 L  

INSTALLATION • OPERATION • MAINTENANCE 

TYPE T0 -5 TIME DELAY RELAY 

This sheet notes changes which should be made in Instruction Leaflet I.L. 41-579.1L 
dated June 197 4. 

On page 6, first column, paragraph 2 at top of page which is part of TROUBLE SHOOTING 
PROCEDURE should read as follows: 

2. Check the reference voltage circuit. This is done 
by measuring the d-e voltage across the silicon 
power regulator, Z. Connect the d-e voltmeter 
positive terminal to the rear terminal of Rs 
and the negative terminal to relay terminal 8. 
Apply rated voltage per the test circuit diagram. 

Figure 4, the Zener voltage should be between 
11.0 and 14.0 volts for 24/32 volt relays, 
between 21.5 and 25.5 volts for 48/125 volt 
relays, and between 50 and 59 volts for 250 
volt relays . 

. I II rws1ih/e continf;£'ncies lt'hich mar arise during instal/at ion, operation, or maintenance, and all 
dctai/1 and \'(/riations of this equipment do not purport to he corered hr these instructions. lf further 
in(nmwtinn is desired h1· purchaser regarding his particular insta!!ation. operation or maintenance of 
l111 ('Lflliflllle(ll. the fond H'estinghouse !Jectric Corporation repre1entatin' should he contacted. 
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ADDENDUM TO Westinghouse I . L .  4 1 -579 . 1 L  

INSTALLATION • OPERATION • MAINTENANCE 

TYPE T0 -5 TIME DELAY RELAY 

This sheet notes changes which should be made in Instruction Leaflet I.L. 41-579.1L 
dated June 1974. 

On page 6, first column, paragraph 2 at top of page which is part of TROUBLE SHOOTING 
PROCEDURE should read as follows: 

2. Check the reference voltage circuit. This is done 
by measuring the d-e voltage across the silicon 
power regulator, Z. Connect the d-e voltmeter 
positive terminal to the rear terminal of Rs 
and the negative terminal to relay terminal 8. 
Apply rated voltage per the test circuit diagram. 

Figure 4, the Zener voltage should be between 
11.0 and 14.0 volts for 24/32 volt relays, 
between 21.5 and 25.5 volts for 48/125 volt 
relays, and between 50 and 59 volts for 250 
volt relays . 

. Ill f)().lsihle contin�encies H1zich Ilia\' arise during installation, operation, or maintenance, and all 

derai/1 and mriarion1 of rhis equipment do not purport to he cm·ered hr the\ I:' instructions. If further 

in/ornwrion i1 desired ht· purchaser re�ardin� his particular installation. opl:'ration or maintenance of 

IJ i 1 £'(1/llfJIIU'Il r. the local �Vest in�house !:'feet ric Corporation represen fat il'e should he com acted. 
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INSTALLATION 
Westinghouse I .L. 4 1 -579 . 1  L 

• OPERATION • MAINTENANCE 

INSTRUCT IONS 
TYPE TD-5 TIME DELAY RELAY 

C A U T IO N :  Before p utting relays into service,  oper­
ate the rel ay to check the el ectrical connections. 
Close the red handle switch 1 ast when placing the 
relay in service. Open the red handle switch first 
when removing the relay from service. 

A P P L I C A T I O N  

The typ e TD-5 relay i s  a d-e timing rel ay for 
general auxil i ary service. It has an overall range of 
.05 to 30 seconds. 

C O N S T R U C T I O N  

The type  TD-5 relay consists of a reference 
voltage ci rcuit, a rheostat (T) and scal e  p l ate ,  a 
voltage biasing potentiometer ( P ) ,  a printed circuit 
containing static timing components ,  an output 
telephone rel ay (TR) , and an indicating contactor 
switch (ICS). An auxiliary relay (TX) is  supplied 
on some typ es to override bounce of the initiating 
contact. 

R e fere n c e  V o l tage C i r c u i t s  

The reference voltage circuit provides a fixed 
supply voltage to the R-C time delay circuit and pro­
tects the st atic components from high voltages. It 
cons ists of a silicon power regulator and a series 
resistor (Rs ). The silicon power regulator (Z) is a 
10 watt Zene r diode mounted on an aluminum heat 
sink. The series resistor (Rs ) is a 3V2 inch resistor 
which is t apped for 24/ 32 volt d-e and 48/ 1 25 volt 
d-e rel ays . 

R h eo s tat an d Seal e PI otA 

The rheo stat (T) provides a variabl e resistance 
for the R-C time del ay circuit. It  is of wire-wound 
construction , which minimi zes resi stance change 
with t emp erature. Do not remove the knob from the 
rheo stat shaft, since it is not easy to rep lace the 
knob in the calibrated position. The timing seal e is  

non-l inear as expl ained in the section under P r inted 
Circuit. 
Potentiometer 

The potentiometer ( P ) ,  provides a bi asing volt-

S U P ERSE DE S I . L .  4 1 -579. 1  K 
*Denotes change fro m su perseded issue . 

age which keeps the silicon control led  rectifier ( SCR) 
turned off until the c apacitor voltage reaches the 
potentiometer brush voltage. I t  i s  of  wire-wound con­
struction and has a locking nut which should not be 
loo sened unless the rel ay is being re-calibrated. 

Pr i n t e d  C i r c u i t  

lf. The printed circuit contains a d iode (D 1) which 
protec ts the static components in c ase  the relay i s  
conne cted with revers e polarity. a limiting timing 
resistor (RL) ,  timing capac itor (C ) ,  a parallel 
re sistor  (Rp ) which makes the calibrating scal e  non­
l inear , and a silicon controlled rectifier (SCR). The 
printed c ircuit al so contains a diode (D2) to reverse 
bias SCR , a r esistor (Rc) and diode (D3) to protec t  
the static components from the inductive voltage 
kick associ ated with the telephone r elay coi l ,  and 
series diode s  (D4. D 5 , and D6 ) which compens ate 
for the forward voltage drop through SCR and D2 and 
zene r  r efer enc e variations. 

T el ep ho n e  R el a y ( T R }  

The telep hone rel ay ( TR) is �nergized by SCR 
at the conclusion of the time del ay. The coil is ener­
gized by at least three times pick-up wattage to in­
sure po sitive contact operation. The contacts are 
m ade of p alladium and are suitabl e for circuit breaker 
trip dutY. as proven by many years of experience in 
other relays. Two sets of transfer contacts are pro­
vided to give a flexibl e trip circuit arrangement. 

Tel ephone Relay (TX}  

The telephone relay (TX) is  energized by the 
application of a d . c .  voltage to the relay. B ecause 
of its slow dropout characteristic a contact of the 
TX relay is connected around the contact of the 
initiating relay to maintain voltage to the timing 
module of the relay if the contact of the initiating 
relay bounces.  Refer to Fig .  5. 

A resi stor and diode are connected across the 
coil of the TX relay to protect the static components 

E FF E CTIVE J U NE 1 974 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E TD-S RELAY __________________________________________________________ _ 

KNOB LOC K I NG SCREW 

Fig. 1 .  Type TD-5 Relay Without Case. 
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MODULE 

T ERMINAL 
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TYP E  TD-5 R EL AY __________________________________________________________ ,_.L_. _4 1_-s_7_9 ._l_ L 

JNOICATIIHi 
COIITACTOR 
SJIITCil 

J'IIMU.D BOAIO / TUNIIIALS 

___ f£LEf'ttOIE 
REUY 

187A293 

Fig. 2. Internal Schematic of Type TD-5 Relay. 

from the inductive voltage kicks associated with the 
telephone rel ay (TX) coil .  A resistor is connected 
in serie s  with the coil o f  the TX relay for use on 
48/ 1 25 vol t s. This resistor is  jump ered for 48 VDC 
operation. Operate time i s  9ms - 48VDC, 6ms -
1 25VDC, Dropout time i s  15ms. 

I n d i c at i n g  C o n t a c ta r  S w i t c h  ( I C S) 

The indicating contactor switch i s  a smal l d- e 
op erated cl apper typ e device. A magnetic armature, 
to which leaf-spring mounted contacts are attached, 
is attracted to the magnetic core upon energi zation 
of the switch. When the switch cl oses,  the moving 
contacts bridge t wo stationary contacts, compl eting 
the trip circuit. Al so , during thi s  operation two 
fingers on the armature deflect a spring located on 

the front of the switch, which allows the op eration 
indicator t arget to drop. The target is reset from the 
outside o f  the case by a push rod located at the bot­
tom of the case. 

The front spring, in addition to holding the t ar­
get, provides restraint for the armature and thus con­
trol s the pickup value o f  the switch. 

O P E R A T I O N 

Operation of the TD-5 relay occurs when a sili­
con controlled rectifier (SCR) switches from a non­
conducting state to a conducting state.  In the non­
conducting state, the SCR acts as an opened switch 
to prevent energization of the telephone relay (TR), 
but in the conducting state acts as a closed switch 
to connect the telephone r elay to the d-e source. To 
switch the SCR from a non-conducting state to a con­
ducting state requires that a maximum of 20 micro-

amperes flow in the gate of the SCR. This current is 
produced by the difference in voltage across the ca­
pacitor (C) and the brush of the potentiometer (P ) .  

When d-e voltage is  first applied to  the relay, 
voltage instantaneously appears across the potenti­
ometer brush but is delayed in building up across 
the cap acitor in accordance with the R- C time con­
stant of the circuit. As lopg as the capacitor voltage 
is less than the potentiometer brush voltage, a re­
verse voltage appears across the diode, D 2 , and the 
SCR to keep the silicon controlled rectifier (SCR) 
biased off. When the cap acitor voltage reaches the 
potentiometer brush voltage plus approximately one 
volt (forward voltage drop across SCR and D 2), gate 
current will flow to the silicon controlled rectifier 
(SCE). This current switches  the SCR to a con­
ducting state to allow the telephone relay (TR) to 
pickup . 

The SCR l atches on when it switches and c an be 
reset only by removing voltage from terminal s  8 and 9.  
I f  a trip coil supervisory indicator l amp is  used,  when 
the timer is used with a fault detector to trip a breaker, 
a breaker "a" contact must be connected between 
terminal 8 of the rel ay and negative. 

The rate at which the capacitor charges  is deter­
mined by the rheostat setting. The charging rate i s  
not a linear function o f  rheostat setting, sinc e  Rp 
gives a p arallel resistive path. This has the effect 
o f  e xpanding the scal e for short times and thereby 
p ermitting more accurate settings. 

C H A R A C T E R !  S T I  C S  

T i m e  D e l a y  R a n g e  a n d  V o l ta g e  R a t i n g  

Time Delay Voltage Rating 
Range (Seconds) ( Volts d-e) 

. 05 - 0. 4  24/ 3 2  

.05 - 0.4  48/ 1 25 

. 0 5 - 0.4  250 

. 0 5 - 1 .0 24/ 3 2  

.05 - 1 . 0  48/ 1 25 
. 05 - 1 .0 250 

0 . 2 - 4 . 0  24/ 32  
0 . 2 - 4 . 0  48/ 1 25 
0. 2-4 . 0  250 

1 . 5-30 24/32  
1 . 5-30 48/ 1 25 
1 . 5-30 250 
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TYP E TD-S R ELAY __________________________________________________________ _ 
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187A526 
Fig. 3. Timing Variation with Temperature Changes. 

B at t e ry D ra i n 

STAND-BY: 

OPERATING: 

24 Volts d- e 

0 

500 MA 

32 Volts d-e 

0 

4 20 MA 

48 Volts d-e 1 25 Volts d-e 250 Volts d- e 

0 0 0 

270 MA 180 MA 80 MA 

NOTE: TD-5 with TX Relay has  an extra operating drain of  6 3  M A  at  48 or 1 25 VDC. 

V o l t a g e  R a t i n g  O v e r  T h e  T e m p e ra t u r e  R a n ge 

The relay can stand 1 10% voltage continuously 
over a temperature range of -40° C. to + 70°C. 

R e v e r s e  P o l a ri t y  

Diode ( D1 ) l imits reverse voltage of the static 
components to less than one volt d-e,  so that no 
damage i s  done to the circuit by connecting the rel ay 
with reverse polarity. However, the relay wil l ,  of 
course,  not operate under thi s  condition, and series 
resistor ( Rs) may over-heat if reverse voltage is  
applied for approximately 15  minutes or more. 

R e s et T i m e  

TR drop-out time = 0. 1 sec.  or l ess. TR drop-out 
time of  Relay with TX contact is an additional 15 
msec. 

4 

Di scharge of timing capacitor: the discharge of  
C is essenti ally instantaneous, the  R-C time con stant 
through P being l ess than 20 milliseconds, in most 
cases. However, the discharge p ath through P is 
l imited by silicon voltage drops through SCR and D2, 
totallinK approximately one volt. Therefore, C di s­
charges  rapidly through P down to about one volt 
and then more slo wly through Rp down to zero volts. 

A c c u ra c y  

The accuracy of the time delay depends upo n  
the repetition rate o f  consecutive timings, the supply 
voltage, and the ambient temperature. Self- he ating 
has a negligibl e effect on the tim e  accuracy. 

( 1 )  N o m i n a l S et ti ng 

The first time delay, as measured with the test 
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TYP E TD-5 R ELAY ______________________________________________________ __ 

CI RCUI T 
SYMBOL 

Rs 

z 

D 

Z7 , Z8 

T 

RL 

c 

Rp 

TR 

T x 
Rc 

SCR 

p 

)1. TAB L E  OF R E P LACEAB L E  PARTS 

RELAY CHA RACTER I STIC  
D E S C R I P T I O N  

DC VO LTS 

24/32 
48/1 25 
250 

2 4/ 3 2  
48/ 1 25 
250 

All 

All 

All 
All 
All 
All 

24/32 
48/1 25 
250 
All 
All 

24/ 3 2  
48/ 1 25 
250 
24/ 3 2  
48/ 1 25 
250 
24/32 
48/ 1 25 
250 

All 
All 
All 

24/32 
48 / 1 25 
250 
250 
250 
48/ 1 25 
24/ 32 
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

TIME RAN GES 

All 
All 
All 

All 
All 
All 

All 

All 

0.05- 1 
0 . 2  -4 
1 .5 -30 

.05-. 4 

Resistor , 40 Watts , 45 ± 5% ohms , c enter tap 
Resistor ,  40 Watts , 550 ± 5% ohms. tap at 95 ohms 
Resistor. 40 Watts. 2500 ± 5% ohms 

Zener Diod e ,  1 N 29 77B, 10 Watts, 1 3  Volts 
Zener Diode , 1N2986B, 10 Watts , 24 Volts 
Zener Diode , 1N 2999B, 10 Watts , 56 Volts 

Silicon Diode,  1N481 8 ,  200 Volts , 0 . 75 Amp 

Zener Diode 1 N3051 (For TD-5 with Tx o nly) 

Rheostat , 3 Watt , 40K 
Rheostat, 4 Watt , lOOK 
Rhe ostat, 4 Watt, lOOK 
Rheostat , 4 Watt , 20K 

0 .05-1 & . 05- .4  Res istor ,  1/2 Watt , lK ± 1 %  
0.05-1 & . 05-.4 Resistor , 1 / 2  Watt, lK ± 1% 
0 .05- 1 & .05- . 4  Resistor ,  3 Watts , l K  ± 5% 

0 . 2-4  Resistor , 1 /2 Watt , 5 . 6K ± 1 %  
1 .5-3 0  Res istor, 1 / 2  Watt, 5. 6K ± 1% 

0 . 05- 1 & .05- . 4  Tantalum Capacitor , 22uf, 35 volts 
0.05- 1 & . 05- . 4  
0 .05- 1 & . 05- .4  

0 . 2-4 
0.2-4 
0 . 2-4 
1 .5-30 
1 . 5-30 
1 .5-30 

0. 05 - 1  & .05- . 4  
0. 2-4 
1 .  5-3 0 

All 
All 

Tantalum Capacitor , 22uf, 35 volts 
Tantalum Capac itor , 22uf, 50 volts 
Tantalum Capacitor. 22uf, 35 volts  
Tantalum Capacitor. 22uf, 35 volts 
Tantalum Capacitor ,  22uf, 50 volts 
Tantalum Capac itor , 22uf, (7  in parallel ) 35 V 
Tantalum Capacito r ,  22uf, (7 in parallel) 35 V 
Tantalum Capacitor , 22uf, (7 in parallel) 50 V 

Res istor , 1 / 2  W, 62K ± 1 %  
Resistor, 1 / 2  Watt , 267K ± 1 %  
Resistor, 1/2  Watt ,  267K ± 1 %  

Telephone Re lay. 30 ohm coil 
Telephone Relay , 1 25 ohms coil 

0.05- 1 & .05- .4  Tel ephone Relay , 1 25 o hm coil 
0 . 2-4 Tel ephone Relay,  650 ohm coil 
1 .5-30 Tel ephone Rel ay, 650 ohm coil 

All 
All 
All 
All 

All 
Al l 
All 

All 
All 
All 

Tel ephone Relay 750 ohm coil 
Res istor , 1 / 2  Watt , 56 ± 5% ohms 
Resisto r ,  1/ 2 Watt , 270 ± 5% ohms 
Res isto r ,  1 / 2  Watt , 1 200 ± 5% o hms 

Silicon Controlled Rectifier ,  2N885 
Silicon Controlled Rectifier ,  2N8 85 
Silicon Control l ed Rectifie r ,  2N886 

Potentiome ter , 4 Watt s ,  60 ± 1 0% ohms 
Potentiometer, 4 Watts , 250 ± 1 0% o hms 
Potentiometer ,  4 Watts , 1 300 ± 10% ohms 

STYLE 
NUMBER 

184A06 4H03 
187 A3 2 1 H0 1  
1995653 

629A798H02 
629A798H03 
6 29A798H04 

1 88A342H06 

1 87 A936H01 

1 8 4A756H0 1 
184A756H02 
1 84A756H02 
184A756H04 

8 6 2A376H01 
862A376H 0 1  
1 8 4A636H08 
862A376H73 
862A376H73 

1 8 4A6 6 1 Hl 6  
184A66 1 H l 6  
184A6 6 1Hl7 
1 8 4A6 6 1 H l 6  
184A6 61H 16 
184A6 6 1H l7 
1 84A6 6 1H 16 
1 8 4A661Hl6 
1 8 4A6 6 1 H 1 7  

184A764H70 
1 84A764H85 
184A7 64H 85 

407C6 1 4H05 
407C 6 1 4H06 
407C 6 1 4H06 
407C6 1 4H07 
407C 6 1 4H07 
1 9Bl 3 1 2H09 
1 87A2 90H l 9  
1 84A7 6 3Hl3 
184A763H29 

1 85A5 1 7H02 
1 85A5 1 7 H0 2  
1 85A51 7H03 

1 85A067H04 
1 85A067H05 
1 85A067H06 

WESTINGHOUSE ELECTRIC CORPORATION 
NEWARK, N. J. RELAY ·I N STRUM EN T DIVIS I 0 N 
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T Y P E T D-5 R E L AY 
I.L.41-579.1L 

STOP 

(LI)THE CONNECTION OF THE �I GHT 
JS USED WHEN TESTING A TD-5 
WITH TH[ TX(TELEPHONE RE�AY). 

T 0-5 

RELAY 

I 
,., 
' I NEG. 

�('; : I I cf�POS-- :1; AISISTANCE 
NEON LIGHT 

D-C 
SUPPLY 
VOLTAGE 

O.P.S.T. 
SWITCH 

START
�t---------------------------4 

TIM£11 

187A527 
Fig. 4 Test Circuits for Type TD-5 Relay. 

� 

TEIMIIAL •o 
NOUIITI18-D£TAILS 

• 190-32 SCREW 

L 18 SCREW II ( �:El" �i� 
LIB SlUO) " 

.190-32 SCREW 

9 Te 

IIDICATIM& 
CONTACTO« 
SWITCII 

fill liD 
TEb..._ 

llfffRfliAL scatfMATIC 

f ... T VIOl 
188A016 

Fig. 5 Internal Schematic of TD-5 with Telephone 
Relay ( TX). 

{ 5 ! _..j}C i DIA.- MOLES FOR 

2 � � 1 .I!I0-32 MTG. SCRE•s 

32 ,-...,., ,---F-H -"t . -lr.� 

PAIIEL CUTOUT I DRILLIIG 
FOR SEMI•FLUSH MTG. 

?:LOT PL.-.TE 511/"P} 
ON 1'-E.L.._Y (T"'I!> 
TO RE.M�.) 

PAIEL DRILLII8 OR CUTOUT FOR 
PROJECTION MTG. 

(FROIT VIEW) 

s1 
8 

WHEN USED 

T£RMIMAL 
OUMBER 

57-D-7900 
Fig. 6 Outline and Drilling Plan for Type TD-5 Relay in Type F Tll Case. 

7 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E TD-S R E L AY __________ ____________________ ________________________ __ 

2. Check the reference voltage circuit. Thi s  is done 
by measuring the d -e vo ltage acro ss the silico n 
power regulator ,  Z .  Connect the d-e vo ltmeter 
po sitive terminal to the rear terminal of  R s and 
the ne gative terminal to relay terminal 8. Apply 
rated voltage per the test circuit diagram , Figure 
4. The Zener vo ltage s hould be between 11. 0 and 
13. 0 volts for 24/32 volt relays, between 21. 5 and 
24. 5 volts for 48/125 volt r e lays ,  and between 50 

and 58 volts for 250 volt relays. 
3. C heck the timing c ap acitor volt ag e  and the p o ­

tentiometer brush voltage ( b etween printed circuit 
terminal 3 and rel ay terminal 8) with a cathode ray 
o scill o scope or a high resistance d- e vo ltmeter. 
It is neces sary to scrap e  varnish from the cap aci­
tor po sitive termin al in o rder to m ak e  a connection 
at this point. The brush vol tage, which is constant 
until the telephone relay trip s,  should be approxi­
mately one half the reference voltage. The cap aci­
tor shoul d gradual l y  change to the potentiometer 
brush voltage, plus approximately one vol t for 
silico n j unction forward voltage drop s through 
SCR and D2. 

4. If referenc e  volt age, c apacitor voltage,  and po­
tentiom eter voltage all app ear to behave correctly, 
the SCR may be the cause of troubl e. The anode 
to c athode volt ag e ,  as m easured between printed 
circuit terminal s 4 and 3, shoul d be appro ximately 
one- hal f the reference vol tage until the capacitor 
voltage reaches the brush voltage,  at which tim e 
the ano d e  to cathode voltage shoul d drop to ap­
proximately one vol t. 

C a l i b ra t i o n  

Use t h e  fol l o wing procedure for c alibrating the 
rel ay if  the relay adjustments have been disturbed. 
Thi s proc edure shoul d not be used until it  is  app a­
rent that the rel ay is  not in  pro p er working order. 
Before c al ibrating, follow the Troubl e Shooting P ro ­
cedure to lo cate the source o f  troubl e. 

1 . T el ep ho n e  Typ e  R e l ay A d j u stm e n t  

Adjust t h e  armature gap o n  t h e  tel ephone typ e 
relay to be appro xim ately .004 inch with the armature 
cl o s ed. Thi s is done with the armature set- screw and 
lo ck-nut. Also , adj ust contact l eaf springs to obtain 
at l e ast .015 inch gap on all contacts and at l east 
. 010 inch fol l o w  on all normally open co ntacts and at 
least .005 inch follow o n  all normally clo sed contacts. 

2. R h eo s t a t  K n o b  A d j u stm e n t, Sam e S c ol e  P l at e  

I f  i t  i s  necessary t o  replace the rheostat ( T) or 

6 

the silicon po wer regu lator ( .t7), the relay may be 
recalibrated with the s am e  scal e  p l ate,  in  mo st cases. 
This is  done by rotating the rheo stat shaft, without 
k no b ,  until a time del ay e qual to the minimum scale 
marking is o btained. Then, align the knob for this 
delay and tighten the knob set- s crew securely. P ause 
several s eco n ds between reading s for all del ays 
above . 05 seco nds. See section under Accuracy for 
di scussion o f  this. 

3. S c a l e P l a t e  C al i b rat i on, N e w S c al e P l at e  

I f  i t  i s  necessary to repl ace the potentiometer 
(P) or the p r inted circuit, the relay shoul d  be recal i­
brated with a new se ale p l ate. Use the following 
procedure:  

( a) .  With the knob o ff the shaft ,  set the rheo stat 
( T) at maximum. 

(b) .  Adjust P so that the times are 5% to 10% 

l o nger than the maximum scal e  m arking. 

( c) .  Set the rheo stat ( T) at minimum and check 
that time s  are less than or e qual to the minimum seal e  
m arking. If  not, adjust P slightl y to reduce times. 
Tighten l o ck nut on P .  

( d) .  P l ace the k nob o n  the rheo stat shaft i n  such 
a po sitio n that the times are symm etrical with respect 
to the scal e  plate m arking. Tighten the knob set­
screw and mark calibration lines on the scal e  plate. 
When striking c alibration lines for delays above 0. 5 

second, p ause at l east 3 seconds between readings. 
See sectio n under Accuracy fo r discussion o f  thi s.  

4.  In d i c at i ng C o n t r a c to r  S w i t ch ( I C S ) 

Close the main relay contacts and pass suffi­
cient d-e current through the trip circuit to close the 
contacts of the ICS. Thi s value of current should b e  
not greater than the p articular ICS tap setting being 
used. The op eration indicator target should drop 

freely. 

The contact gap should be approximately .047" 

betwe en the bridging moving contact and the adjust­
able stationary contacts. The bridging moving con­
tact should touch both station ary contacts simult an­
eously. 

R E N E W A L  P A R T S  

Rep air work can b e  do ne mo st satisfactorily at 
the factory. Ho wever, interchangeabl e p arts can be 
furnished to  customers who are equipped for doing 
repair work. When ordering p arts,  always give the com­
pl ete n amepl ate d ata. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E TD-5 R ELAY 
I.L. 41-579.1 L 

circuit s hown in Figure 4 ,  taken at 25° C.  and rated 
voltage, will be within four milliseconds of its set­
ting for settings of 0 .  2 seconds or 1 ess. For settings 
above 0. 2 seconds,  this accuracy will be ± 2%. 

( 2 )  C o n s e c u t i v e  T i m i n g s  

Incompl ete cap acitor discharge will cause 
changes in time del ay. These changes are a function 
of discharge rate. Timing accuracy for slo w  rep eti­
tion s  will be p er Tab! e I. 

T a b l e  I 

Delay Accuracy , 
Relay Rating Between as Percent 

Readings of Setting 

. 03 - 1 . 0  sec onds at least 3 sec onds ±2% 
0 . 2  - 4 . 0  sec onds at least 5 sec onds ±2% 
1 .5 - 30 sec onds at least 5 sec onds ±2% 

Timing accuracy for fast r epetitions will be per 
Table II. 
Table  I I  

Delay Acc uracy ,  
Relay Rating Between as Percent 

Re adings of Setting 

.05 - 1 . 0 sec onds instantane ous ±4% 
0 .2 - 4 .0 sec onds instantaneous ±4% 
1 .5 - 3 0  sec onds approx . Yz sec . ±4% 

( 3 )  S u p p l y  V o l t o g e  

Changes i n  supply voltage, between 80% and 
1 10% o f  nominal ,  caus e time del ay variations of no 
more than ± 3 mil li seconds for settings of 0. 3 seconds 
or 1 ess, and no more than ± 1% for settings above 0 .  3 
seconds. 

{4) A m b i en t  T em p e r a t u r e  

Changes in  ambient temp erature cause changes 
in time del ay. This vari ation in  tim e  del ay is a direct 
function of cap acitance change with temp erature. 
Typical variation of  tim e  d el ay with temperature i s  
shown i n  Figure 3 .  

S E T T I N G S 

The tim e  del ay i s  sel ected by adjusting rheostat, 
T. 

The correct tap on series resistor, Rs, shoul d 
be sel ected for the supply voltage b eing used. 

I nd i c a t i n g  Co n t a c tor S w i t c h  { I C S )  

No setting i s  required on the ICS unit except the 
selection of the 0 . 2  or 2.0 ampere tap setting. This 
selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 
of the connecting screw. 

I N S T A L L A T I O N  

The relays should b e  mounted on switchboard 
p anel s or their e quivalent i n  a location free from dirt, 
moisture, e xcessive vibration, and heat. Mount the 
relay vertically by means of the four mounting hole s  
o n  the fl ange for semi-flush mounting o r  b y  means of  
the  rear mounting stud or studs for projection mount­
ing. Either a mounting stud or the mounting screws 
may be utilized for grounding the rel ay. The electrical 
connections may be made directly to the terminal s by 
means of screws for steel p an-el mounting or to the 
terminal studs furnished with the rel ay for thick p anel 
mounting. The terminal studs may be easily removed 
or inserted by locking two nuts on the stud and then 
turning the proper nuts with a wrench. 

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

A D J U S T M E N T  A N D  M A I N T E N A N C E  

The proper adjustments to insure correct op era­
tion of this rel ay have been made at the factory and 
shoul d not be disturbed after receipt by the customer. 
In particular, do not remove knob from rheostat shaft 
and do not loosen potentiometer lock nut. 

Acceptance Test 

A timing check at minimum and maximum set­
tings is recommended to insure that the relay is in 
proper working order. A recommended test circuit 
is  shown in Figure 4 .  When testing the TD-5 with 
a TX telephone relay make the dotted connection as 
shown in Figure 4. The neon lamp will light if the 
TX relay is operating properly. 

Ro u ti n e  M a i n t en a n c e  

All contacts should be cleaned p eriodically. A 
contact burnisher S# 18 2A836HO 1 is recommended for 
thi s p urpo se.  The use of abrasive material for cl ean­
ing contacts i s  not recomm ended, because of the 
danger of embedding small particl es in the face of 
the soft silver and thus imp airing the contact. 

T rou b l e  S h o o t i n g  P ro c edu r e  

Use the following procedure to locate the source 
of trouble if the TD-5 is not operating correctly. 

1 .  Inspect all wires and connections,  p aying particu­
lar attention to tel ephone rel ay and printed circuit 
terminal s. 
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INSTALLATION • 

Westinghouse I . L .  4 1 -579. 1 K  

OPERATION • MAINTENANCE 

INSTRUCTIO N S  
TYPE TD-5 TIME DELAY RELAY 

C A U T I O N :  Before p utting rel ay s  into service, o p er­
at e th e rel ay to check the el ectrical connecti o n s. 
Cl o s e  the red handle switch 1 ast when p l acing the 
rel ay in service. Op en the red h andle switch first 
when removing the rel ay from service. 

A P P L I C A T I O N  

The type TD- 5  rel ay is a d- e timing rel ay for 
general auxiliary service. It has an o v er al l  ran g e  of 
. 0 5  to 30 s econds. 

C O N S T R U C T I O N 

The type TD- 5 relay consist s of a reference 
voltage circuit, a rheo stat (T) and scale p l ate,  a 
voltage biasing po tentiometer ( P ) ,  a p rinted circuit 
containing static timing comp onent s ,  an output 
telephone rel ay (TR) ,  and an indicating contacto r 
switch ( ICS). An auxil iary rel ay (TX) is supplied 
on some typ es to ov erride bounce of the initiating 
contact. 

Reference  V o l tage  C i r c u i t s  

The reference voltage circuit provides a fixed 
supply voltage to the R- C time delay circuit and pro­
t e cts the static components from high voltages . It 
cons ists of a silicon power regulator and a series 
resistor ( Rs).  The si licon power reg ulator ( Z) is  a 
10 w att Zener diode mounted on an aluminum heat 
sink. The series resistor ( Rs)  is a 31/2 inch resistor 
which is t apped for 24/ 3 2  volt d-e and 48/ 1 2 5  volt 
d-e relays.  

R h eo stat  a n d  S c a l e  P l atP. 

The rheo stat ( T) provi des a vari abl e resistance 
for the R- C time del ay circuit. It is of wire-wound 
constructio n ,  which minimi zes resi stanc e chan ge 
with temperat ure. Do not remove the knob from the 
rheo stat shaft, since it  is not easy to repl ac e the 
k nob in the cal ibrated p o sitio n.  The timing :"cal e i s  

rton- l inear a s  e xpl ai n e d  in  the s ecti o n  under P r int ed 

Circuit. 
Potentiomete r  

T h e  potentiometer ( P ) ,  provi d e s  a b i asing volt-

S U PERSEDES I . L .  4 1 -579. 1 J  
*Denotes change from superseded i ssue .  

age which keep s the sil icon contro l l ed rectifi er ( SCR) 
turned o ff until the c ap acitor vol tage reaches the 
potentiometer brush voltage. It is of wire- wound con­
structio n and has a locking nut which sho ul d  not be 
loo sened unless the relay is being re- cal ibrated. 

P r i n t e d  C i r c u i t  

The printed circuit contains a d iode ( D  1l which 
p rotects the static compone nts in case the rel ay is 
connected with reverse p o l arity, a l imiting timing re­
sistor ( R L) ,  timing capacitor ( C )  a p arallel re sistor 
(R p) which makes the c al ibrating scale non- l inear 
and a silicon controlled rectifier ( SCR). The p r inted 
circuit also contains a d iode ( D  2) to rever se bias 
SCR, a resistor (R c) and d iode ( D 3) to- protect the 
static components from the inductive voltage kick 
as sociated with the telephone relay coil ,  and ser ies 
diodes (D 4, D 5. and D 6) which compensate for the 
forward voltage drop through SCR and D 2 and thereby 
prevent timing v ar iations caused by reference voltage 
changes d ue to self-heat ing_ of the Zener d iode.  

T el ep ho n e  R el a y ( T R )  

The telep hone rel ay ( TR) is energized by SCR 
at the conclusion of the tim e  del ay. The coil is ener­
gized by at l e ast three tim e s  pick- up wattage to in­
sure p o s itive contact operation.  The contacts are 
m ade of p al l adium and are suitabl e for circuit break er 
trip duty, as proven by m any y e ars o f  experienc e in 
other rel ays. Two sets of transfer contacts are pro­
vided to give a fl exibl e trip circuit arrangement. 

Teleph
_
one 

_
Relay (TX) 

The telephone rel ay (TX) is energi zed by the 
app l ication of a d . c .  voltage to the relay .  Be cause 
of its slow dropout characteristic a co ntact of the 
TX relay is conne cted around tbe co ntact of the 
initiating relay to maintain voltage to the timing 
module of the relay if the cont act of the ini tiating 
relay bounces.  Refer to Fig .  5 .  

A resistor and diode are connected across the 
coil of the TX relay to protect the static components 
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TYP E TD-S R ELAY __________________________________________________________ _ 

KNOB LOCK I N G  SCREW 

Fig. 7 .  Type TD-5 Relay Without Case. 

2 

MODULE 
TERMINAL 
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TYP E  TD-5 R E L AY ______________________________ L_L_. 4_l_·S_7_9._l _K 

IIIDICATIIIG 
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18'7A293 

Fig. 2. Internal Schematic of Type TD-5 Relay. 

from the inductive voltage kicks associ ated with the 
telephone rel ay (TX) coil . A resistor is connected 
in seri e s  with the coil of the TX rel aY for use o n  
48/ 1 25 volts. This resi stor i s  j ump ered for 4 8  VDC 
op eration.  Op erate time i s  9ms - 48VDC, 6ms -
125VDC , Dropout tim e  i s  15ms. 

l n d i e a t i n g  Con tacto r  S w i t ch ( I C S) 

The indicating contactor switc h i s  a sm all d- e 
op erated cl apper typ e device. A m agnetic armature, 
to which l e af-spring mounted contacts are attached, 
is  attracted to the magnetic core upo n  energi zation 
of  the s witch. When the s witch closes,  the mo ving 
contacts bri dge two station ary contacts, compl eting 
the trip circuit. Al so , duri ng thi s op eration two 
fingers on the armature d efl ect a spri ng l o cated on 

the front of  the switch, whi ch all o w s  the op eration 
indicator t arget to drop.  The target is re set Irom the 
outside of the case by a push rod located at the bot­

tom of the case. 

The front spring, in  additio n to holding the tar­
get, p rovides re straint for the armature and thus con­
trol s the p ickup value o f  the switch. 

O P E R A T I O N 

Operation of the TD-5 relay occurs when a sili­
con controlled rectifier ( SCR) switches from a non­
conducting state to a conducting state. In the non­
conducting state , the SCR acts as an opened s witch 
to prevent energization of the telepho ne relay (TR), 
but in the conducting state acts as a closed sw-itch 
to connect the telep hone r e l ay to the d- e source.  To 
switch the SCR from a non-co nducti ng state to a con­
duct ing state requires that a max imum of 20 micro-

amperes flow in the gate of the SCR. This current is 
produced by the difference in voltage across the ca­
pacitor ( C )  and the brush of the potentiometer ( P ) .  

When d-e voltage i s  first app lied t o  the relay, 
voltage instantaneously ap pe ars across the potenti­
ometer brush but is delayed in building up across 
the cap acitor in accord ance with the R- C time con­
stant of the cir cuit. As lo !1g as the capacitor vo ltage 
is less than the potentiometer brush voltage,  a re­
verse voltage appears across the diode, D 2 , and the 
SCR to keep the silicon controlled rectifier (SCR) 

biased off. When the cap acitor voltage reaches the 
pot entiometer brush voltage plus app roxi mately one 
volt (forward voltage drop across SCR and D 2) ,  gate 
current will flow to the silicon contro lled rectifier 
(SCE).  This curr ent switches the SCR to a con­
duc ting state to allow the telephone relay (TR) to 
pickup. 

The SCR l atches o n  when it switches and c an be 
reset only by remo ving vol tage from terminal s 8 and 9 .  
I f  a trip coil sup ervisory indicator l amp is  used, when 
the timer is used with a fault detector to trip a breaker, 
a breaker "a" contact must be connected between 
terminal 8 o f  the rel ay and negati ve.  

The rate at whi ch the cap acitor charges i s  deter­
mined by the rheo stat setting. The charging rate i s  
not a l i near function of  rheostat s etting, since Rp 
giv es a p arall el resi stive p ath. Thi s has the effect 
o f  e xp anding the seal e for short times and thereby 
p ermitting more accurate settings. 

C H A R A C T E R I S T I C S  

T i m e  D e l a y  R a n ge a n d  Vo l t a g e  R a t i n g  

Time Delay Voltage Rating 
Range (Seconds) ( Volts d-e) 

. 0 5 - 0 . 4  24/ 3 2  

. 0 5 - 0.4 48/ 1 25 

. 0 5 - 0.4 250 

. 0 5 - 1 . 0 24/ 3 2  

. 0 5 - 1. 0 4 8/ 125 

. 0 5 - 1.0 250 

0 . 2- 4 . 0  24/ 3 2  
0 . 2 - 4 . 0  48/ 125 
0 . 2 - 4 . 0  250 

1.  5 - 30 24/ 3 2  
1. 5 - 3 0  48/ 1 25 
1.5 - 30 250 
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TYP E TD-S R E LAY __________________________________________________________ _ 

108 

L&J 106 11... 0 
0 �  104 t- S2 [5 � 1 02 
o L&J 
a:: O 
L&J 0 100 
11. 11')  
z N 98 

1->- c:t 96 c:t >-..J c:t L&J ..J 94 O L&J L&J O  
� L&J 92 

1-2 90 i= 

- -
- �  ..... - -

---� - -
�-- - �  -

-30 -20 

--
- b;;;: , ...... 

- � ?-;::;. -
� - -

- 10 0 1 0  

UPPER L IMIT TYPICAL 
APPROXIMAT�-t--'\ CURVE7 

\ �-� v -

� t;::-,_... -
-.:::::- - -..... -

..;::::.:3. � - fl � ---� � / 
L OWER L IM IT, u APPROXIMATE-

20 30 40 50 60 7 0  
AMBIENT TEMPERATURE, IN DEGREES CENTIGRADE 

187A526 
Fig. 3. Timing Variation with Temp erature Changes. 

B at t ery  D ra i n 

24 Volts d- e 32 Vol ts d-e 48 Volts d-e 1 25 Volts d-e 250 Volts d- e 

STAND-BY: 0 0 0 0 0 

O P ER ATING: 500 MA 4 20 MA 270 MA 180 MA 80 M A  

NOTE: TD- 5 with T X  Relay has an extra operating drain of  6 3  M A  at 4 8  or 1 25 VDC. 

V o l t a g e  R a t i n g  O ve r  T h e  T e m p e ra t u r e  R a n ge 

The relay can stand 1 10% voltage continuously 
over a temperature range of -40° C. to + 70°C. 

R e v e r s e  P o l a ri t y  

Diode ( D1 ) l imits reverse voltage of  the static 
components to l ess than one volt d-e ,  so that no 
damage is done to the circuit by connecting the rel ay 
with reverse pol arity. However, the relay will ,  of 
course, not operate under this condition, and series 
resistor ( Rs) may over-heat if  reverse voltage is  
applied for approximately 1 5  minutes or more. 

R e s e t  T i m e  

T R  drop-o ut time = 0 .  1 sec. o r  l ess. TR drop-out 
time of Relay with TX contact is an additional 15 
m s ec.  

4 

Di scharge of timing capacitor: the discharge of 
C is essentially i nstantaneous, the R-C time constant 
through P being l ess than 20 milliseco nds, in most 
cases. However, the discharge path through P is 
l imited by silicon voltage drops through SCR and n2, 
totalling, approximately one volt. Therefore, C di s­
charges rapidly through P down to about one volt 
and then more slowly through Rp down to zero volts. 

A c c u ra c y  

The accuracy of the time delay depends upon 
the repetition rate of consecutive timings, the supply 
voltage,  and the ambient temperature. Self-heating 
has a negl igibl e effect on the time accuracy. 

( 1 )  N o m i n a l S et t i ng 

The first time del ay ,  as measured with the test 
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TYP E TD-5 R EL AY ______________________________________________________ ___ 

TABL E  O F  R EP L AC E ABL E P ARTS 

CI R CUI T I R E L AY CHARACT E R I STI C I 
SYMBO L 

I 

Rs 

z 

D 

T 

RL 

c 

Rp 

TR 

TX 

Rc 

SCR 

p 

DC VOL T S  

24/ 3 2  
48/ 1 25 
250 

24/ 3 2  
48/ 1 25 
250 

All 

All 
All 
All 
All 

24/ 3 2  
48/ 1 25 
250 
All 
All 

24/ 3 2  
48/ 1 25 
250 
24/ 3 2  
48/ 1 25 
250 
24/3 2 
48/ 1 25 
250 

All 
All 

All 

24/ 3 2  
4 8/ 1 25 
250 
2 50 
250 
4 8/ 1 2 5  
24/ 3 2  
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

TIME RAN G E S  

All 

All 

All 

All 
All 
All 

All 

0 . 05 - 1  
0 . 2 -4 
1 . 5-30 
. 05- .4  

0 . 0 5-1 & . 05- .4  
0 . 05-1  & . 0 5 - . 4  
0 . 05- 1 & . 05- .4  
0 . 2-4 
1 . 5-30 

0 . 0 5-1 & . 05 - . 4  
0 . 0 5- 1  & .05- . 4  
0 . 05 - 1  & . 0 5 - . 4  
0 . 2-4 
0 . 2-4 
0 . 2-4 
1 . 5-30 
1 . 5-30 
1 . 5-30 

0 . 05 - 1  & . 0 5- . 4  
0 . 2-4 
1 . 5-30 

All 

All 
0 . 05-1  & . 05 - . 4  
0 . 2-4 

1 .  5- 30 
All 

All 

All 

All 

All 
All 

All 

All 
All 
All 

D ESCRIP T I O N  

Re sistor ,  4 0  Watt s ,  45 ± 5 %  ohm s ,  center tap 

Re sistor ,  40 Watts , 550 ± 5% ohms, tap at 95 ohms 

Re s i stor, 40 Watt s ,  2500 ± 5% ohms 

Z ener Diode,  I N 29 7 7 B ,  1 0  W atts,  13 Volts 

Z ener Diode,  IN2986 B ,  1 0  Watts,  24 Volts 
Z ener Diode, IN299 9 B ,  1 0  Watt s ,  56 Volts 

Si li co n  Diode,  1N 5 38,  200 Volts,  0.  7 5  Amp 

Rhe ostat ,  3 W att , 40K 
Rheostat ,  4 W att , lOOK 
Rheostat ,  4 W att , lOOK 
Rheo stat ,  4 W att , 20K 

Resistor,  1/ 2 ',"att, lK ± 1% 
Re s istor , 1/ 2 Watt, lK ± 1% 
Resistor ,  3 \'v atts , lK ± 5% 
Res istor,  1/2 Watt , 5 . 6K ± 1% 
Re sistor ,  1/ 2 Watt, 5. 6K ± 1% 

Tantalum Capacitor,  22uf, 35 volts 
Tantalum Cap acitor,  22uf, 35 volts 
Tant alum Capa;::ltor ,  22uf, 50 volts 
Tantalum Cap acitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf, 35 volts 
Tantalum Cap ac itor, 2 2uf , 50 volts 

Tantalum Capacitor ,  22uf, ( 7  in par alle l )  35 V 
Tantalum Cap acitor, 22uf, ( 7  in parallel)  3 5 V 
Tant alu m Capacitor,  22uf, ( 7  in p arallel)  50 V 

Resistor,  1/ 2 Watt , 6 2K ± 1% 
Resistor ,  1 / 2  Watt,  270K ± 1% 
Re s istor,  1 / 2  Watt , 270K ± 1% 

Te lep hone Relay, 30 ohm coil  
Telephon e  Relay, 125 ohms coil 
Tel ephone Relay, 125 ohm coil 
Telephone Rel ay , 650 o hm coil  
Tel ephone Re lay, 650 ohm coil  
Telephone Relay ,  7 60 o hm coil  

Res istor ,  1/2 Watt ,  5 6  ± 5% ohms 

Resistor,  1/2 Watt, 270 ± 5% ohms 

Resistor,  1/2 Watt, 470 ± 5% ohm s 

Silicon Con trolled Rectifier ,  2N885 
Silicon Controll ed Rectifi er ,  2N885 
Silicon Controlled Rectifi er ,  2N886 

P otentiomet er ,  4 Watt s ,  60 ± 10% ohms 
Potentiometer,  4 Watts,  250 ± 1 0% ohms 

P ot entiometer ,  4 W att s ,  1 300 ± 10% ohms 

W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
R E LAY- I N STR U M E N T  D IVI S I O N  N EWAR K, N .  J. 
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TYP E TD-5 RELAY 
I . L . 4 1 -579 . 1 K 

STOP ' 

T D - 5  

RELAY 

' '  , ,  

(c:.' : � :1: III!SISTANCE 
NEON L IGHT 

!.lll THE CONNECTION OF THE LI GHT 
JS USED WHEN TESTING A TO-� 
WITH THE TX(TELEPHONE RELAY). 

o-c 
SUPPLY 
VOLTAGE 

O.P.S.T. 
SWITCH 

STAIIT �----------------� 
TIME II 

187A527 

F ig. 4 Test Circuits for Type TD-5 Relay. 

_, 

TbMIUL MD 
-TIIQ .DETAILS 

. 1�32 SCREW 

L 18 SCREW l e  ( FOI THICI 
PMEL USE 
L1a stUD) 
II 

.1�32 SCREW 

9 le 

lltTERMAL SCM!MATIC 

f .. T YIDI 

::�n- 11-a �.t�.c. ---00-125 V.J.C. ;::oooo-2so v.�.c. 

188A016 

F ig. 5 Internal Schematic of TD-5 with Tel ephone 
Relay ( TX). 

PMEL CUTOUT & DRILLIIG 
FOR SEMI-FLUSH MTG. 

DIA.� IIOLES FOR 
• 1�32 NTG. SCREWS 

-i� 

P: LOT PLATE SN ... P} 
ON �E.L"-Y ( T"'a WHEN USED 
TO R£1>.") 

PMEL DRILL118 DR CUTOUT FOR 
PWO.I£CTIOIJ NTG. 

(FROIIT V IEW) 

5 �  
8 

TERMINAL 
NU1411ER 

57-D-790 

Fig. 6 Outline and Drilling Plan for Type TD-5 Relay in Type F Tll Case. 
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TYP E TD-S R E LAY ______________________________________________________ __ 

2 .  Check the reference voltage circuit. Thi s is done 
by measuring the d-e vo ltage acro ss the silicon 
power regulator , Z. Connect the d- e voltmeter 
positive terminal to the rear terminal of Rs and 
the negative terminal to relay terminal 8 .  Apply 
rated voltage per the test c ircuit diagram , Figure 
4. The Zener voltage should be between 1 1 . 0  and 
1 3 . 0  volts for 24/ 3 2  volt relays ,  between 2 1 . 5  and 
2 4 . 5  volts for 4 8/ 1 25 volt relays , and between 5 0  
and 5 8  volts for 250 volt relays.  

3 .  Check the timing c ap acitor voltage and th e po­
tentiometer brush voltage ( b etween printed circuit 
terminal 3 and rel ay terminal 8) with a catho de ray 
o scillo scope or a high resistance d- e voltmeter. 
It is necessary to scrap e  varnish from the cap aci­
tor po sitive terminal in o rder to m ake a connection 
at this point. The brush voltage, which is  constant 
until the telep hone rel ay trip s,  shoul·d be appro xi­
m atel y one half the reference vol t age. The c ap aci­
tor shoul d gradual l y  change to the potentiometer 
brush volt age, pl us appro ximately one volt for 
silicon junction forward voltage drop s through 
SCR and D2. 

4. If reference vol t age, c ap acitor voltage, and po­
tentiometer voltage all appear to behave correctly, 
the SCR may be the cause of troubl e. The anode 
to c athode voltage , as m easured between printed 
circuit terminal s 4 and 3 ,  sho ul d  be appro ximately 
one- hal f the reference voltage until the capacitor 
voltage reaches the brush voltage, at which tim e 
the ano de to cathode voltage shoul d drop to ap­
pro xim at el y  one vol t .  

C a l i b r a t i o n  

Use t h e  followi ng pro cedure for calibrating the 
rei ay if the relay adjustments have been disturbed. 
Thi s procedure shoul d not be used until it i s  app a­
rent that the rel ay is  not in proper working order. 
B efore cal ibrating, fol l o w  the Troubl e Shooting Pro­
cedure to locate the source of  troubl e.  

1 .  T e l ep ho n e  Typ e  R el ay A dj u stm e n t  

Adjust t h e  armature gap o n  t h e  t el ephone type 
rel ay to be approximately . 00 4  inch with the armature 
cl o sed. This is done with the armature set-screw and 
l o ck-nut. Al so , adj ust contact l eaf springs to obtain 
at l e ast . 0 1 5  inch gap on all cont acts and at l east 
. 0 10 inch fol l o w  on all normally open contacts and at 
l east . 00 5  inch foll o w  o n  all normally clo sed contacts. 

2. R h eo s t a t  K n o b  A d j u stm e n t, S a m e  S c al e  P l at e  

I f  it i s  necessary t o  replace the rheo stat ( T) or 

6 

the silicon po wer regulator (Z3-) ,  the relay may be 
recalibrated with the s am e  sc al e  p l ate,  in mo st cases. 
This is done by rotating the rheo stat shaft, without 
k no b ,  until a time del ay e qual to the minimum scal e  
marking i s  obtained. Then, align the knob for this 
delay and tighten the knob set- scre w securely. P ause 
several s eco nds between reading s for all del ay s  
above . 0 5  seconds. See section under Accuracy for 
di scussion o f  thi s. 

3. S c a l e P l a t e  C a l i b r a t i o n ,  N e w  S c al e  P l at e  

I f  i t  is  necessary t o  repl ace the potentiometer 
(P) or the p r inted circuit, the rel ay shoul d be recal i­
brated with a new seal e plate. Use the following 
proc edure: 

( a) .  With the knob off the shaft, set the rheo stat 
( T) at maximum. 

(b) .  Adj ust P so that the time s  are 5% to 10% 
l o nger than the maximum scal e  marking. 

( c) .  Set the rheo stat ( T) at minimum and check 
that times are l e ss than or e qual to the minimum seal e 
m arking. If not, adjust P sl ightl y to reduc e times. 
Tighten l o ck nut o n  P .  

( d) .  P l ace the knob o n  the rheo stat shaft i n  such 
a po sition that the times are symm etrical with resp e ct 
to the scal e plate m arking. Tighten the knob set­
screw and mark cal ibration lines on the scal e  pl ate. 
When striking cal ibration lines for del ays above 0. 5 
second, p ause at l east 3 seconds b etween readings. 
Se e section under Accuracy fo r discussion of thi s. 

4. I n d i c at i ng Cont ractor  S w i t c h  ( I C S ) 

Close the main relay contacts and pass suffi­
cient d- e current through the trip circuit to close the 
contacts of the res. This value of current should b e  
not greater than the particular res tap setting be ing 
used.  The ope ration indicator target should drop 
freely. 

The co ntact gap should be approximately . 04 7 "  
betwe en the bridging moving contact and the adju st­
able stationary contacts. The bridging moving con­
tact should touch both stationary contacts simultan­
eously. 

R E N E W A L  P A R T S  

Rep air work can be done mo st satisfactorily at 
the factory. Ho wever, interchangeabl e p arts can be 
furnished to  customers who are equipped for doing 
repair work. When ordering p art s, al ways give the com­
pl ete nameplate data. 
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TYP E TD-5 R ELAY I . L .  4 1 -s 79 . 1 K 

circ uit s hown in Figure 4 ,  taken at 25° C .  and rated 

vol t age,  wil l  be within four milliseconds of its set­
ting for s ettings of 0.  2 seconds or l e ss. For settings 
above 0 .  2 seconds, thi s accuracy will be ± 2%. 

(2 )  Co n s e c u t i v e  T i m i n g s  

Incompl ete c ap acitor discharge will  cause 
ch ange s  in time del ay. These changes are a function 
of di scharge rate. Timing accuracy for sl o w  rep eti­
tio ns will be p er Tabl e I .  

front of the tap block to the desired setting by means 
of the conne cting screw. 

I N S T A L L A T I O N  

* T ab l e  I 

The rel ays shoul d be mounted o n  switchbo ard 
p anel s or their e quivalent in a location free from dirt, 

moisture, e xcessive vibration, and heat. Mount the 
rel ay vertical l y  by m eans o f  the four mounting hol e s  
o n  t h e  fl ang e  for semi-flush mounting o r  b y  m eans o f  
t h e  rear mounting stud o r  studs for projection mount­
ing. Either a mounting stud or the mounting screws 
m ay b e  utilized for grounding the rei ay. The electrical 
connectio ns may be made directly to the terminal s by 
me ans of s crews for steel p an-el mounting or to the 
t erminal studs furnished with the rel ay for thick p anel 
mounting. The terminal studs m ay be e asil y  remov ed 
or inserted by locking t wo nuts on the stud and then 
turning the proper nuts with a wrench. 

* 

D elay Accur acy , 
Relay Rating Between as Perc e nt 

Re ad ings of se tting 

. O:J - 1 .0 seconds at l e as t  3 sec onds ±2% 
0 . 2  - 4 . 0  sec onds at least 5 sec ond s ±2% 
1 . 5 - 3 0  seconds at least 5 sec onds ±2% 

Timing accuracy for fast repetitions will  be per 
Table II . 
Table  I I  

D e lay Accurac y,  i 
Relay Rating Between as Percent 

Re ad ings of Setting 

. 05 - 1 .0 sec onds instantaneous ±4% I 
0 .2 - 4.0  sec ond s instantaneous ±4% 
1 . 5 - 3 0  sec onds approx.  Y2 sec . ±4% 

---

( 3} S u p p l y  Vo l ta g e  

Changes i n  supply vol tage, between 80% and 
1 10% of nominal , caus e time del ay variations of no 
more than ± 3 mil li seconds for settings of 0. 3 s econds 
or I ess, and no more than ± 1% for settings above 0. 3 
seconds. 

(4}  A m b i ent  T em p e r a t u r e  

Changes i n  ambient t emp erature cause changes 
in time d el ay. This variation i n  tim e del ay is  a direct 
function of c ap acitance c h ange with t emp erature. 
Typical variation of time d el ay with temp erature i s  
shown in Figure 3 .  

S E T T I N G S 

The time delay is s el ected by adj usting rheo stat, 
T. 

The correct tap on seri es resistor, Rs, shoul d 
be s el ect ed for the supply voltage being used. 

I n d i c a t i n g  Co n t a c to r  S w i t c h  ( I C S )  

N o  setting is required on the res unit except the 
selection of the 0.2 or 2.0 ampere tap setting. This 
selection is mad e by connecting the l e ad l ocated i n  

F o r  detailed FT case information refer t o  I. L .  
4 1-076. 

A D J U S T M E N T  A N D M A I N T E N A N C E  

The proper adj ustments to insure correct op era­
tion of this rel ay have been m ad e  at the factory and 
shoul d not be disturbed after receipt by the customer. 
In  p articul ar,  do not remo ve knob from rheostat shaft 
and do not loo sen potentiometer l o ck nut. 

Ac ceptance Test 

A timing check at minimum and maximum set­
tings is recommended to insure that the relay i s  in 
proper working order. A recommended test circuit 
is  shown in Figure 4. When testing the TD- 5 with 
a TX telephone rel ay make the dotted connection as 
shown in Figure 4. The neon l amp will light if the 
TX relay is  oper ating p roperly. 

R o u ti n e  M a i n t e n a n c e  

All contacts should be cl e aned p eriodi cally.  A 
contact burnisher Stt 18 2A836HO 1 is recomm ended for 
thi s p urpo se.  The use of abrasive material for cl e an­
ing contacts i s  not recommended, because of the 
danger o f  embedding small p articl e s  in the face of 
the soft silver and thus imp airing the contact. 

T rou b l e  S h o o t i n g  P ro c edu r e  

Use the following p roc edure t o  locate the source 
of troub l e  if the T D- 5  is  not op erating correctl y. 

1 .  Inspect all wires and connections, p aying p articu­
l ar attention to t el ephone rel ay and printed circuit 
t erminal s. 
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INSTALLATION • 

Westinghouse I .L .  4 1 -579 . l J  
OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE T0 -5 TIME DELAY RELAY 

C A U T I O N :  Befo re p utting rel ay s i nto servic e, op er­
ate the rel ay to check the el ectri c al connections.  

Cl o s e  the red h an dl e  switch l ast when p l acing the 

relay i n  servic e .  Open the red handle switch first 

when removing the relay from s ervi c e. 

A P P L I C A T I O N 

The typ e T D- 5  rel ay i s  a d- e timing rel ay for 

general auxili ary servic e. It  has an o v erall ran g e  o f  

. 0 5  t o  3 0  s econds. 

C O N S T R U C T I O N  

The type TD- 5 relay consi s t s  o f  a reference 

voltage circuit , a rheo stat (T) and scale p l at e ,  a 

voltage bi asing p otentiometer ( P ) ,  a p ri nted circuit 

co ntai ni ng static timi ng comp onents,  an output 

telephone relay ( TR),  and an i ndi cating contactor 

switch (ICS) . An auxili ary relay (TX) is suppli ed 

on some typ e s  to override bounce of the initiating 

contact. 

R efere n c e  Vo l t age C i rc u i t s  

The reference voltage circuit provides a fixe d 

supply voltage to the R- C time delay circuit and pro­

tects the static components from high voltag e s .  It 

cons ists of a silicon power regulator and a series 

res istor (Rs) .  The silico n power regul ator (Z) i s  a 
10 watt Zener diode mounted on an aluminum heat 

sink. The series resistor ( Rs )  is a 3llz inch resistor 

which is t apped for 24/ 3 2  volt d-e and 48/ 1 25 volt 

d-e rel ays.  

R h eo stat  a n d  S c a l e  P l atP. 

The rheo stat ( T) provides a vari abl e re si stance 

for the R- C time d el ay circuit. I t  i s  of wire-wound 

constructio n ,  whi ch minimi zes resi stanc e c han ge 

with t emperature. Do not  remov e  the k no b  fro m the 

rheo stat shaft, si nce it  is  no t easy to  repl ace the 

k nob in the c al i brate d p o sition. The timing c:cal e i s  

non- l inear a s  expl ai ned in the sectio n under P r inted 

Circuit. 
P o t en t i o m et e r  

The potentiome ter ( P ) .  provi d e s  a biasing vol t-

SUPERSEDES I . L .  41 -579 . 1 H 
* Denotes change from su perseded i ssue .  

ag e whi ch k eeps the sil icon control l e d  rectifi er ( SCR) 

turned off until the c ap acitor vol tage reache s  the 

potentiometer brush voltage. I t  is o f  wire- wound con­

struction and has a l o ck i n g  nut which shoul d not be 

loo sened unless  the rel ay is  being re-calibrated. 

P r i n t e d  C i r c u i t  

The printed circuit contains a diode ( D  1) which 

p rotects the static components in case the relay is 

connected with reverse polarity, a l imiting timing re­

sistor (R L), timing capacitor ( C )  a p arallel resistor 

(R p) which makes the calibrating scale non-linear 

and a silicon controlled re ctifier ( SCR). The pr inte d 

circuit also contains a diode (D 2) to reverse bias 

SCR, a resis tor (R c) and diode ( D 3) to· protect the 

static components from the inductive voltage kick 

assoc i ated with the telephone relay coil ,  and serie s 

diodes ( D 4, D 5, and D 6) which compensate for the 

forward voltage drop through SCR and D 2 and thereby 

prevent timing v ariations caused by reference voltage 

changes due to self- heating of the Zener diode.  

T e l ep ho n e  R el a y (f� ) 

The telep ho ne rel ay ( TR) i s  energized by SCR 

at the conclusion of the time del ay. The coil is ener­

gized by at l e ast three tim e s  pi_Qk_-up wattage to in-�-- --��-
sure -P9 s-iti ve contact op eration.  The contacts are 

m ade of p all adium and are suitabl e for circuit break er 

trip duty, as proven by m any y ears of exp erience i n  

other rel ay s.  Two sets of transfer cont acts are pro­

vided to gi v e  a flexibl e trip circuit arran g em ent. 

Te lephone Relay ( TX) 

The tel ephone relay (TX) i s  energized by the 

application of a d. c. voltage to the relay.  B ecause 

of its slow drop out c haracteri stic a co ntact of the 

TX rel ay i s  connected around the cont act of the 

initiating relay to maintai n  voltage to the timing 

module of the relay if the contact of the i niti ati ng 

re lay bounces. Refer to F i g. 5 .  

A resistor and diode are connected across the 

coil of the TX rel ay to protect the static component s  
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TYP E TD-S R EL AY __________________________________________________________ _ 

RHEOSTAT KNOB 

2 

KNOB LOCK I N G  SCREW 

* Fig. 1. Type TD-5 Relay Without Case. 

MODULE 

TERMINAL 
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TYP E  TD-5 R E L AY ____ �----------------------------------------------------'-· L_._4_1 -_s 7_9_. 1_J 

IMOICATlMG 
CONTACT OR Sill I TCH 

INTERNAL SCHE"'ATIC 
TELEPROlE 

IE LAY 

187A293 

Fig. 2. Internal Schematic of Type TD-5 Relay. 

from the inductive voltage kicks associated with the 
telephone rel ay (TX) coil . A resistor i s  connected 
in serie s  with the coil o f  the TX relay for use on 
48/ 1 25 volts. This  resistor i s  j umpered for 48 VDC 
op eration. Operate time is 9 m s  - 48VDC, 6ms -
1 25VDC, Dropout time i s  15ms. 

l n d i e at i n g Can t a c ta r S w i t c h  ( I C S ) 

The indicating contactor switch i s  a sm al l d- e 
op erated cl apper typ e device. A magnetic armature, 
to which l eaf- spring mounted contacts are attached, 
is  attracted  to the magnetic core upon energi zation 
of the switch. When the switch closes,  the moving 
contacts bridge t wo stationary contacts,  compl eting 
the trip circuit. Al so , during thi s op eration two 
fingers on the armature d efl ect a spring l ocated on 

the front of  the switch, whi ch allo ws the op eration 
indicator t arget to drop. The target is reset from the 
outside of the case by a push rod located at the bot­
tom of the case. 

The front spring, in additio n to hol ding the tar­
get, provides restraint for the armature and thus con­
trol s the pickup value o f  the switch. 

O P E R A T I O N 

Operation of the TD- 5 relay occurs when a sili­
con controlled rectifier (SCR) switches from a non­
conducting state to a conducting state.  In the non­
conducting state, the SCR acts as an opened switch 
to prevent energization of the telephone relay (TR), 
but in the conducting state acts as a closed switch 
to connect the telephone relay to the d-e source. To 
switch the SCR from a non-conducting state to a con­
ducting state requires that a maximum of 20 micro-

amperes flow in the gate of the SCR. This current is 
produced by the difference in vol tage across the ca­
pacitor (C) and the brush of the potentiometer (P ). 

When d-e voltage is first app lied to the relay, 
voltage instantaneously appears across the potenti­
ometer brush but is delayed in building up across 
the capacitor in accordance with the R- C time con­
stant of the circuit. As lopg as the capacitor voltage 
is less than the potentiometer brush voltage,  a re­
verse voltage appears across the diode, D 2 , and the 
SCR to keep the sil icon controlled rectifier (SCR) 
biased off. When the capacitor voltage reaches the 
potentiometer brush voltage plus approximately one 
volt (forward voltage drop across SCR and D 2),  gate 
current will flow to the si licon controlled rectifier 
(SCE). This current switches the SCR to a con­
ducting state to allow the telephone relay (TR) to 
pickup . 

The SCR l atche s on when it switches and can be  
reset only  by  removing voltage from terminal s  8 and 9 .  
If a trip coi l  supervisory indicator lamp is used, when 
the timer is used with a fault detectorto trip a breaker, 
a breaker "a" contact must be connected between 
terminal 8 of the relay and negative. 

The rate at which the capacitor charges  is deter­
mined by the rheostat setting. The charging rate i s  
not a linear function of rheostat setting, since Rp 
gives a p arallel resi stive p ath. This has the effect 
of e xpanding the scal e  for short times and thereby 
p ermitting more accurate settings. 

C H A R A C T E R !  S T I  C S  

T i m e  D e la y  R a n g e a n d  Vo l ta g e  R a t i n g  

Time Delay Voltage Rating 
Range (Seconds) ( Volts d-e) 

. 0 5 - 0.4  24/ 3 2  

. 05 - 0 . 4  48/ 1 25 

.05 - 0.4  250 

. 05 - 1 . 0 24/ 32  

. 05 - 1 . 0  48/ 1 25 
. 05 - 1 . 0  250 

0 . 2- 4.0  24/ 32  
0 . 2 - 4 . 0  48/ 1 25 
0 . 2 - 4.0  250 

1 . 5 - 30 24/ 3 2  
1 . 5 - 30 48/ 1 25 
1 . 5 - 30 250 
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TYP E TD-5 R E LAY ________________________________________________________ ___ 
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LOWER LIM I T, u APPROXIMATE -

20 30 40 50 60 70 
AMBIENT TEMPERATURE, IN DEGREES CENTIGRADE 

187A526 
F i g. 3. Timing Variation with Temperature Changes. 

B at t e ry D ra i n 

STAND-BY: 

OPERATING: 

24 Volts d·c 

0 

500 MA 

32  Volts d·c 

0 

4 20 MA 

48 Volts d-e 1 25 Volts d-e 250 Volts d- e 

0 0 0 

270 MA 180 MA 80 MA 

NOTE: TD- 5 with TX Relay has an extra operating drain of 6 3  MA at 48 or 1 25 VDC. 

V o l t a g e  R a t i n g O v e r  T h e  T e m p e r a t u r e  R a n g e  

The relay can stand 1 10% voltage continuo usly 
over a temperature range of -40° c. to + 70°C. 

R e v e r s e  P o l a ri t y  

Diode ( D1 ) l imits reverse voltage o f  the static 
components to l ess than one volt d-e ,  so that no 
damage i s  done to the circuit by connecting the rel ay 
with reverse polarity. However, the relay will ,  of  
course,  not operate under thi s  condition, and series 
resistor ( Rs) may over-heat if  reverse voltage is 
applied for approximately 1 5  minutes or more. 

R e s et T i m e  

T R  drop-out time = 0. 1 sec.  o r  l ess. TR drop-out 
time of Relay with TX contact is an additio nal 1 5  
m sec. 

4 

Di scharge of timing capacitor: the discharge o f  
C is essenti ally instantaneous, the R-C time constant 
through P being less than 20 milli seconds, in most 
cases. However, the discharge path through P i s  
l imited by silicon voltage drops through SCR and n2, 
totalling, approximately one volt. Therefore, C di s­
charges rapidly through P down to about one volt 
and then more slo wl y  through Rp down to zero volts. 

A c c u ra c y  

The accuracy of the time delay depends upo n  
the repetition rate of consecutive timings, the supply 
voltage, and the ambient temperature. Self-heating 
has a negligibl e effect on the time accuracy. 

( 1 )  N o m i n a l S et t i n g  

The first time del ay,  as measured with the test 
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TYP E TD-5 R E LAY ______________________________________________________ ___ 

Jf TABLE O F  R EP L AC E A BL E P ARTS 

CI RCUI T 

SYMBOL 

Rs 

z 

D 

T 

RL 

c 

Rp 

TR 

TX 
Rc 

SCR 

p 

R EL AY CHARACT E R I STI C 

DC VOL TS 

24/ 3 2  
48/ 1 25 
250 

24/ 3 2  
48/ 1 25 
250 

All 

All 
All 
All 
All 

24/3 2  
48/ 1 25 
250 
All 
All 

24/ 3 2  
48/ 1 25 
250 
2 4 / 3 2  
48/ 1 25 
250 
24/ 3 2  
48/ 1 25 
250 

All 
All 
All 

2 4/ 3 2  
48/ 1 25 
250 
250 
250 
48/ 1 25 

24/ 3 2  
48/ 1 25 
250 

24/ 3 2  
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

TIME RAN G E S  

All 
All 
Al l 

All 
All 
All 

All 

0 . 05-1 
0 . 2 -4 
1 . 5-30 
. 05-. 4 

0 . 05-1 & . 0 5 - . 4  
0 . 05 - 1  & . 0 5 - . 4  
0 . 05 - 1  & . 05- .4  
0 . 2-4 
1 . 5-30 

0 . 05-1 & . 05- . 4  
0 . 05-1  & .05 - .4 
0 . 05-1 & . 0 5 - . 4  
0 . 2-4 
0 . 2-4 
0 . 2-4 
1 . 5-30 
1 . 5-30 
1 . 5-30 

0 . 05 - 1  & . 0 5- . 4  
0 . 2-4 
1 . 5-30 

All  
All  
0 . 05-1  & . 0 5 - . 4  
0 . 2 -4 

1 . 5- 30 
All 
All 
All 
All 

All 
All 
All 

All 
All 
All 

DESCRIP TI O N  

Resistor, 4 0  Watts,  45 ± 5 %  o h m s ,  center tap 
Resistor,  40 Watts, 550 ± 5% ohms, tap at 95 ohms 
Resistor,  40 Watts,  2500 ± 5% ohms 

Z ener Diode, IN29 7 7 B , 10 Watts ,  1 3  Volts 
Z ener Dio d e ,  I N 29 8 6 B , 1 0  Watt s,  24 Volts 
Z ener Diode,  IN299 9 B ,  10 Watts,  56 Volts 

Silicon Diod e,  1N 538,  200 Volts,  0 .  7 5  Amp 

Rheostat ,  3 watt , 4 0 K  
Rheo stat, 4 W att , l OOK 
Rheo stat ,  4 W att , l OOK 
Rheostat ,  4 W att , 2 0 K  

Resistor,  1 / 2  \l.'a tt ,  l K  ± 1 %  
Resis tor , 1 / 2  ',\'att, lK ± 1 %  
Resistor,  3 Watts , lK ± 5 %  
Resistor, 1 / 2  Watt , 5 .  6 K  ± 1 %  
Resistor, 1/ 2 Watt , 5 . 6K ± 1 %  

Tantalum Capacitor, 2 2uf, 35  volts 
Tantalu m Capacitor,  2 2uf, 35 volts 
Tantal um Capa�l tor,  2 2uf, 50 volts 
Tantalum Capacito r,  2 2uf, 35  volts 
Tantalu m  Capacitor, 2 2uf, 35 volts 
Tantalum Cap ac itor, 2 2ut 50 volts 
Tantalum Capacitor, 2 2uf, (7 in paral l e l )  35  V 
Tantalum Cap acitor, 2 2uf, (7 in paral l e l )  3 5  V 
Tantal u m  Capaci tor, 2 2uf, ( 7  in paral lel ) 50 V 

Res istor, 1 / 2  Watt , 6 2K ± 1% 
Resistor,  1 / 2  Watt,  270K ± 1% 
Resistor ,  1 / 2  Watt, 270K ± 1% 

Tel ep hone Relay, 30 oh m coil 
Tel ep hone Relay, 125 ohms coil 
Tel ephone Relay, 1 25 ohm coil 
Tel ephone Rel ay, 650 ohm coil 
Tel ephone Re lay, 650 ohm coil 
Telep hone Relay , 760 o hm coil 
Resistor,  1/2 Watt , 56 ± 5% ohms 
Resistor,  1/2 Watt, 270 ± 5% o h ms 
Resistor, 1 / 2  Watt ,  470 ± 5% ohms 

Silicon Controlled Rectifier , 2N88 5  
Silicon Control l ed Rectifi e r ,  2N885 
Sili con Controlled R ectifier ,  2N8 8 6  

P otentiometer,  4 Watts, 60 ± 1 0 %  ohms 
Potenti o m eter ,  4 Watts .  250 ± 10% ohms 
Potenti ometer ,  4 Watt s ,  1 300 ± 10% o h ms 

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

Printed in U.S.A. 

I 
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TYP E  TD-5 R E L AY 
I . L . 41 -579.1 J 

STOP ' 

T 0 - 5  
RELAY 

I ,., ' I  (�' i 
"-._ HIGH MSlSTANCE 

NEON LIGHT 

(t.)TH[ CONNECTION OF THE LIGHT 
IS USED WHEN TESTING A TO·!! 
WITH THE TX(TELEPHONE RELAY). 

o - c  
SUPPLY 
VOLTAGE 

D.P. S .T. 
SWITCH 

START
��----------------------� 

TIMER 

187A527 

Fig. 4 Test Circuits for Type TD-5 Relay. 

""""' 

TE•UUL •D 
MOUII TIIQ .DETAILS 

. 190-32 SCREW 

� 18 SCREW 
16 ( FOR TII ICl 

PNIEL USE L1s STUD) 
II 

. 1 90-32 SCREW 

9 "ij 

IIFIERIOAL SCdHATIC 

f .. T fiEIII 

on- �a .,,o.c. oo-12S � .t.t. 
20000-250 'ti.O,t. 

188A016 

Fig. 5 I nt ernal Schematic of TD-5 with Tel ephone 
Relay ( TX). 

{ 5 � ....JL � l) I A.- MOLES FOR 7 � .f I - . !90-32 IOTG· SCREWS 

.,--F-H .f 

PNIEL CUTOUT I ORILLI.G 
FO« SEMI-FLUSit MTG. 

-tN 

P:LOT PLATE SN-'P} 
ON 1'-E.L"-Y (TI'>a WHEN U!>E.D 
T"O RE"-1''1..) 

PAaEL ORILLI16 OR CUTOUT FOR 
PROJECTIOI IOTG. (FROIT VIEW) 

s 1 -----' 
8 

T£RMIMAL 
NUMBER 

57-D-79001 

Fig. 6 Outline and Drill ing Plan for Type TD-5 Relay in Type F T l l Case. 
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TYP E TD-S R E L A Y  ______________________________________________________ __ 

2. Check the reference voltage circuit. This is done 
by measuring the d-e voltage across the silicon 
power regulator . z .  Connect the d-e voltmeter 
positive terminal to the rear terminal of Rs and 
the negative terminal to relay terminal 8 .  Apply 
rated voltage per the test circuit diagram , Figure 
4 .  The Zener voltage should be between 1 1 .0  and 
1 3 . 0  volts for 24/ 3 2  volt relays ,  between 2 1 . 5  and 
24 . 5  volts for 48/ 1 25 volt relays , and between 50 
and 58 volts for 250 volt relays. 

3 .  Check the timing capacitor voltage and the po­
t entiometer brush voltage (between printed circuit 
terminal 3 and relay t erminal 8) with a cathode ray 
o scilloscope  or a high resistance d-e voltmeter. 
It is necessary to scrap e  varnish from the capaci­
tor po sitive terminal in order to m ake a connection 
at this point. The brush voltage, which is constant 
until the telephone relay trip s ,  shoul-d be  approxi­
mately one half the reference voltage. The cap aci­
tor should gradually change to the potentiometer 
brush voltage, pl us approximately one volt for 
silicon j unction forward voltage drop s through 
SCR and D2. 

4. If reference voltage, capacitor voltage, and po­
tentiometer voltage all app ear to behave correctly, 
the SCR may be the cause of troubl e. The anode 
to cathode vol tage,  as measured between printed 
circuit terminal s  4 and 3, should be appro ximately 
one- half the reference voltage until the capacitor 
voltage reaches the brush vol tage, at which time 
the anode to cathode voltage shoul d  drop to ap­
proximately one volt. 

C a l i b r a t i o n  

Use the  follo wing procedure for calibrating the 
rel ay if  the relay adjustments have been disturbed. 
This procedure should not be used until it  is appa­
rent that the rel ay i s  not in proper working order. 
Before cal ibrating, follow the Troubl e Shooting P ro­
cedure to locat e  the source of trouble. 

1. T el ep h o n e  Typ e R el ay A d j u stm e n t  

Adjust t h e  armature gap on t h e  t el ephone typ e 
relay to be approximately . 004 inch with the armature 
closed. This is done with the armature set- screw and 
lock-nut. Al so , adjust contact l eaf springs to obtain 
at l east . 0 15 inch gap o n  all contacts and at l east 
. 0 10 inch follow on all normally open contacts and at 
l east .005 inch foll o w  on all normally clo sed contacts. 

2. R h eo s tat  K n o b  A d j u stm e n t, S a m e  S c al e  P l at e  

I f  i t  i s  necessary t o  replace the rheostat ( T) or 

6 

the silicon power regulator (23-) ,  the relay may be 
recalibrated with the same scale plate ,  in mo st cases. 
This  is done by rotating the rheostat shaft, without 
k nob,  until a time delay e qual to the minimum scale  
marking i s  obtained. Then, align the knob for this 
delay and tighten the knob set-screw securely. P ause 
several seconds between readings for all delays 
above . 0 5  seconds. See section under Accuracy for 
discussion of this. 

3 ,  S c a l e P l a te  C a l i b rat ion,  N e w S c al e P l at e  

I f  i t  i s  necessary to replace the potentiometer 
(P) or the p r inted circuit, the relay should be recal i­
brated with a new seal e plate. Use

· 
the following 

proc edure: 

( a) .  With the knob o ff the shaft, set the rheostat 
( T) at maximum. 

(b) .  Adjust P so that the times are 5% to 10% 
longer than the maximum scale marking. 

( c) .  Set the rheostat ( T) at minimum and check 
that times are less than or equal to the minimum scal e 
marking. If not, adjust P slightly to reduce times. 
Tighten lock nut on P .  

(d) .  Place the knob on t h e  rheostat shaft in such 
a po sition that the times are symmetrical with respect 
to the scal e pl ate marking. Tighten the knob set­
screw and mark calibration lines on the scal e  plate. 
When striking cal ibration lines for delays above 0. 5 
second, p ause at least 3 seconds between readings. 
See section under Accuracy for discussion of this. 

4 .  I n d i c a t i n g Contractor  S w i t c h  ( I C S )  

Close the main relay contacts and pass suffi­
cient d- e cur rent through the trip circuit to close the 
contacts of the res. This value of current should b e  
not greater than the particular res tap setting being 
used.  The operation indicator target should drop 
freely. 

The contact gap should be approximately . 047" 
between the bridging moving contact and the adjust­
able stationary contacts. The bridging moving con­
tact should touch both stationary contacts simultan­
eously. 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 
the factory. Ho wever, interchangeabl e parts can be  
furnished to  customers who are equipped for doing 
repair work. When ordering p arts ,  al ways give the com­
plete nameplate data. 
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TYP E TD-5 R ELAY I . L . 41 -S79 . 1 J 

circuit shown in Figure 4 ,  taken at 25o c .  and rated 
voltage, will be within four milliseconds of its set­
ting for settings of 0. 2 seconds or 1 ess . .For settings 
above 0. 2 seconds, this accuracy will be ± 2%. 

( 2) C o n s e c u t i v e  T i m i n g s  

I ncomplete capacitor discharge will cause 
changes in time del ay. These change s  are a function 
of discharge rate. Timing accuracy for slow rep eti­
tion s  will be p er Tabl e I.  

T ob i e  I 

Del ay B etween Accuracy, as 
Relay Rating Readings P ercent of Setting 

. 0 5 - 1 .0 seconds at least 3 seconds ± 2% 
0. 2 - 4 .0  seconds at least 5 seconds ± 2% 
1. 5 - 3 .0 seconds at l east 5 seconds ± 2% 

Timing accuracy for fast repetitions will be per 
Table II. 

T ob i e  I I  
Delay Between Accuracy, as 

Rel ay Rating 

. 0 5 - 1 . 0 seconds 
0. 2 - 4.0 seconds 

Reading s P ercent of Setting 

instantaneous 
instantaneous 

1 .  5- 3.0 seconds approximately Yz sec. 

( 3) Supp l y  Vo l to g e  

± 4% 
± 4% 
± 4% 

Changes in suppl y voltage, between 80% and 
1 10% o f  nominal, caus e time del ay variations of no 
more than ± 3 mil liseco nds for settings of 0. 3 seconds 
or less ,  and no more than ± 1% for settings above 0.  3 
seconds. 

(4)  A m b i ent  T em p eratu r e  

Changes in  ambient temp erature  cause changes 
i n  time del ay. This variation i n  time delay is  a direct 
function of cap acitance change with temp erature. 
Typical variation of time d el ay with temperatur e  is 
shown in Figure 3 .  

S E T T I N G S 

The time delay is sel ected by adjusting rheo stat, 
T .  

The  correct tap on series resistor ,  Rs, shoul d 
b e  selected for the supply voltage b eing used. 

In d i c a t i ng Co n t a c tor  S w i t c h  ( I C S ) 

No setting is required on the ICS unit except the 
selection of the 0 .  2 or 2 .0 ampere tap setting. This 
selection is made by connecting the lead located in 

front of the tap block to the de sired setting by means 
of the connecting screw. 

I N S T A L L A T I O N  

The relays should b e  mounted o n  switchbo ard 
p anel s or their e quiv al ent in a location free  from dirt, 
moisture, e xcessive vibration, and heat. Mount the 
relay vertically by means of the four mounting holes 
on the flange for semi-flush mounting or by means of 
the rear mounting stud or studs for projection mount­
ing. Either a mounting stud or the mounting screws 
may b e  utilized for grounding the rel ay. The electrical 
connections may be made directly to  the  terminal s by 
means of screws for steel panel mounting o r  to the 
terminal studs furnished with the relay for thick p anel 
mounting. The terminal studs may be easily r emoved 
or inserted by locking two nuts o n  the stud and then 
turning the proper nuts with a wrench. 

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

A D J U S T M E N T  A N D M A I N T E N A N C E  

The proper adjustments to insure correct opera­
tion of this relay have been made at the factory and 
shoul d not be disturbed after r eceipt by the customer. 
In particul ar, do not remove kno b  from rheostat shaft 
and do not loo sen potentiometer lock nut. 

Acceptance Test 

A timing check at minimum and maximum set­
tings is recommended to insure that the relay is  in 
proper working order. A recommended test circuit 
is shown in Figure 4. When testing the TD- 5 with 
a TX telephone relay make the dotted connection as 
shown in Figure 4.  The neon lamp will l ight if the 
TX relay is operating properly. 

R o u ti n e  M a i n t en a n c e  

All contacts should be cl eaned p eriodically. A 
contact burnisher Slt 18 2A836H0 1 is recommended for 
this p urpo se. The use of abrasive material for clean­
ing contacts i s  not recommended, because of the 
danger of embedding small particl es in the face of 
the soft silver and thus imp airing the contact. 

T ro u b l·e S h o o t i n g  P ro c edu re 

Use the following proc edure to locate the source 
of trouble if the TD- 5 is not operating correctly. 

1. Inspect all wires and connections, paying particu­
l ar attention to tel ephone rel ay and printed circuit 
terminals. 
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Westinghouse J .L .  41 -579 . 1  
INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TY P E  T 0 - 5  T I M E  D E LAY  R E LAY  

C A U T I O N :  Before putting relays into service, oper­
ate the rel ay to check the electrical connections. 
Close  the red handle switch l ast when placing the 
relay in service. Open the red handle switch first 
when removing the relay from service. 

A P P L I C A T I O N  

The typ e TD-5 relay is a d-e timing relay for 
general auxili ary service. It has an overall range of 
. 0 5  to 30 seconds. 

C O N S T R U C T I O N  

The typ e TD-5 relay consists of a silicon power 
regulator (23) - series  resistor ( Rs) reference voltage 
circuit, a theostat (T) and scale pl ate for adju sting 
the time d elay, a voltage biasing potentiometer (P)  
used in calibrating the relay, a pr inted circuit con­
taining static timing components, an output telephone 
relay (TR) , and an indicating contactor s witch (ICS) .  

R eferen c e  Vol tag e C i rc u i t  

The silicon power regulator ( 23) is a 10 watt 
zener diod e  mounted on an aluminum heat sink. Series  
resi stor ( Rs) i s  a 3Y:! inch resistor which i s  tapped 
for 24/ 3 2  volt d-e and 48/ 1 25 volt d-e relays. The 
reference voltage circuit protects the static com­
ponents from high voltages and improves timing ac­
curacy by providing a fixed supply voltage. 

R h eo stat  a n d  S c a l e  P l ate 

The rheostat (T) provides a variabl e resistance 
for the R-C time del ay circuit. It  is  of  wire-wound 
construction ,  which minimizes resi stance change 
with temperature. Do not remove the knob from the 
rheo stat shaft, since it is not easy to replace the 
knob in the calibrated position. The timing seal e is 
non-linear as explained in the section under P r inted 
Circuit. 

N EW I N FORMATION 

P o t en t i o m et e r  

The potentiometer ( P ) ,  provides a biasing volt­
age which keeps the silicon controlled  rectifier ( SCR) 
turned off until the cap acitor voltage reaches the 
potentiometer brush voltage. It i s  o f  wire- wound con­
struction and has a locking nut which should not be  
loosened unless the rel ay is being re-calibrated. 

P ri n t e d  C i rcu i t  

The printed circuit contains a diode ( D1 ) which 
protects the static components in  case the rel ay i s  
connected with reverse pol arity , a limiting timing re ­
sister (RL), timing capacitor (C)which is actual l y  seven 
capacitors in parallel for the 30 second relay, a 
p arallel resistor (Rp ) which m ak e s  the calibrating 
scal e  non-linear (making possible move accurate 
settings at the low end of the scale) ,  and a silicon 
controlled rectifier ( SCR) with a 20 micro-amp ere 
maximum gate-current-to-fire rating. The p rinted 
circuit al so contains a diode  ( D2) to prevent charging 
C through P ,  a "free-wheeling" circuit consisting o f  
Rc and n 3 which protects the static components from 
the inductive voltage kick associated with the tele­
p hone relay coil, and series diodes ( D 4, D5, and D6) 
which compensate for the silicon forward voltage drop 
through SCR and D2 and thereby prevent timing varia­
tions cau sed by reference voltage changes due to 
self-heating o f  the zener diode. 

T el ep ho n e  R e l a y  

T h e  telep hone rel ay (TR) is energized b y  SCR 
at the conclusion of the time delay. The coil is ener­
gized by at least three times pick-up wattage to in­
sure po sitive contact operation. The contacts are 
made of p alladium and are suitable for circuit break er 
trip dutY, as proven by many years of experience in 
other relays. Two sets of transfer contacts are pro­
vided to give a flexible trip circuit arrangem ent. 
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TYP E TD-S RELAY __________________________________________________________ _ 

2 

r------------- ICS 

------- TR 

Fig. 1 .  Type TD-5 Relay Without Case. 

p 

z 

Rs 

H I GH VOLTAGE TAP 

RHEO STAT KNOB 

SCALE PLATE 
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INDICATlMG 
CONTACTOR -

:i'lft TCH 

__ fELEI'!IOIIE -- REU.Y 

187A293 

Fig. 2. Internal Schematic of Type TD-5 Relay. 

I n d i c a t i n g  C o n t a c to r  S w i t ch ( I C S)  

The indicating contactor switch i s  a small d- e 
op erated clapper type device. A magnetic armature, 
to which leaf- spring mounted contacts are attached, 
is  attracted to the magnetic core upon energization 
of the s witch. When the s witch closes,  the moving 
contacts bridge two stationary contacts, compl eting 
the trip circuit. Also , during thi s operation two 
fingers on the armature d eflect a spring located on 
the front of the switch, which allo ws the op eration 
indicator target to drop. The target is reset from the 
outside of the case by a push rod located at the bot­
tom of the case. 

The front spring, in additio n to holding the tar­
get, provides restraint for the armature and thus con­
trol s the pickup value of the switch. 

O P E R A T I ON 

When d-e voltage is applied to relay terminals 8 
and 9 ,  the capacitor voltage increases until it reaches 
the voltage at the brush of potentiometer (P) plus 
approximately one volt forward drop through SCR and 
n2 , at which time positive current flows through the 
gate of SCR and the telephone rel ay is energized. As 
long as V c is l ess than Vp . a small amount of nega­
tive gate current p asses through D 2 in the reverse 
direction, keeping SCR biased o ff. This p ermits the 
use of a very sensitive, high gain SCR which switches 
instantaneously from an op en-circuit to a short-circuit 
condition ,  thus giving the relay an inherently accurate 
time delay. 

STOP 

T D- 5 
RELAY 

S TART o-f--------� 
TIMER 

·o - c  
SUPPLY 
VOLTAGE 

O.P. S.T. 
SWITCH 

187A527 

Fig. 3. Test Circuits for Type TD-5 Relay. 

The SCR l atches on when it switches and c an be 
reset only  by removing voltage from terminals 8 and 9 .  
I f  a trip coil supervisory indicator l amp i s  used, when 
the timer is used with a fault detector to trip a breaker, 
a breaker "a" contact must be connected between 
terminal 8 of  the relay and negative. 

The rate at which the capacitor charge s  is deter­
mined by the rheostat setting. The charging rate i s  
not a linear function of rheostat setting, since Rp 
gives a p arallel resistive p ath. This has the effect 
o f  expanding the scale for short times and thereby 
p ermitting more accurate settings. 

C H A R A C T E R !  S T I  C S  

T i m e  D el ay  R an g e a n d  Vo l ta g e  R at i n g  

Rel ay Style Time Delay Voltage Rating 
Number Range {Seconds) {Volts d-el 

29 1B8 68A09 A . 0 5 - 1.0  24/ 3 2  
29 1B868A10 A . 0 5  - 1.0 48/ 1 25 
29 1B868 A l lA . 0 5 - 1.0  250 

29 1B868 A 1 2A 0 . 2 - 4.0 24/ 3 2  
29 1B868 A 13A 0 . 2 - 4.0 48/ 1 25 
29 1B868A 14 A  0 . 2 - 4.0 250 

29 1B868A 1 5 A  1 . 5 - 30 24/ 3 2  
29 1B868A16A 1 . 5 - 30 48/ 125 
29 1B868A 17 A 1 . 5 - 30 250 
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Fig. 4. Timing Variation with Temperature Changes. 

B at t ery D ra i n 

24 Volts d-e 3 2  Volts d-e 

STAND-BY: 0 0 

OPERATING: 500 MA 4 20 MA 

T emperat u re L i m i t s  

The relay can stand 1 10% voltage continuou sl y  
over a temperature range of  -40°C. to + 100°C. 

R e v e rs e  P o l a ri t y  

Diode ( D1 ) l imits reverse voltage o f  the static 
components to l ess than one volt d-e ,  so that no 
damage is done to the circuit by connecting the relay 
with reverse pola'-ity. However, the relay will ,  of 
course, not operate under this condition, and series 
resistor ( Rs) may over-heat if reverse voltage is 
applied for approximately 1 5  minutes or more. 

R e set T i m e 

TR drop-out time = 0. 1 sec. or 1 ess. 

Discharge of timing capacitor: the discharge of 

4 

48 Volts d-e 1 2 5  Volts d-e 250 Volts d- e 

0 0 0 

270 MA 180 MA 80 MA 

C is essentially instantaneous, the  R-C time constant 
through P b eing l ess than 20 milliseconds, in most 
cases. However, the discharge p ath through P is 
l imited by silicon voltage drops through SCR and n2, 
totalling approximately one volt. Therefore, C di s­
charges rapidly through P down to about one volt 
and then more. slo wly  through Rp down to zero volts. 

A c cu ra c y  

The accuracy of the time del ay depends upo n  
the repetition rate o f  consecutive timings, the supply 
voltage, and the ambient temperature. Self-heating 
has a negligible effect on the time accuracy. 

( 1 )  N o m i n al S et t i ng 

The first time del ay, as measured with the test 
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T YP E T D-5 R ELAY __________________________________________________________ I�. L�·�4�1-�57�9�. 1 

circuit shown in Figure �. taken at 25°C. and rated 
voltage, will be within four milliseconds of its set­
ting for settings of 0. 2 seconds or I ess. For settings 
above 0 .  2 seconds, this accuracy will be ± 2%. 

(2 )  C o n s e c u t i v e  T i m i n g s  

Incompl ete c ap acitor discharge will cause 
changes in time del ay. These changes are a function 
of discharge rate. Timing accuracy for slo w  rep eti­
tions will be p er Tab! e I. 

T ab l e I 

Delay Between Accuracy, as 
Relay Rating Readings P ercent of Setting 

. 05 - 1 .0  seconds at l east 3 seconds ± 2% 
0. 2- 4.0 seconds at least 5 seconds ± 2% 
1. 5 - 3.0  seconds at least 5 seconds ± 2% 

Timing accuracy for fast repetitions will be per 
Table II. 

T a b l e I I  
Del ay Between Accuracy, as 

Rei ay Rating 

. 0 5 - 1 .0  seconds 

Readings P ercent of  Setting 

instantaneous ± 4% 
0 .  2 - 4.0 seconds instantaneous 
1 . 5 - 3 .0  seconds approximately Yz sec. 

( 3 )  S u p p l y  Vo l ta g e  

± 4% 
± 4% 

Changes in suppl y vol tage, between 80% and 
1 10% of nominal, cause tim e delay variations of no 
more than ± 3 mil liseconds for settings of 0. 3 seconds 
or less,  and no more than ± 1% for settings above 0 .  3 
seconds. 

(4)  A m b i en t  T emp eratu r e  

Changes i n  ambient temp erature cause changes 

i n  time del ay. This variation i n  time delay is  a direct 
function of c apacitance change with temperature. 
Typical variation of time del ay with temperature i s  
shown i n  Figure 4. 

S E T T I N G S  

The time del ay i s  s el ected by adjusting rheostat, 
T. 

The correct tap on series resistor, Rs, should 
be selected for the supply voltage being used. 

I N S T A L L A T I O N  

The relays should b e  mounted o n  switchboard 
p anel s  or their equivalent i n  a location free from dirt, 

moisture, excessive vibration, and heat. Mount the 
relay vertically by means of the four mounting hole s  
o n  the flange for semi-flush mounting o r  b y  means of  
the rear mounting stud or studs for projection mount­
ing. Either a· mounting stud or the mounting screws 
m ay be utilized for grounding the rel ay. The electrical 
connections may be made directly to the terminal s by 
means of s crews for steel p anel mounting or to the 
terminal studs furnished with the relay for thick p anel 
mounting. The terminal studs m ay be easily removed 
or inserted by locking two nuts on the stud and then 
turning the proper nuts with a wrench. 

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

A D J U S T M E N T  A N D M A I N T E N A N C E  

The proper adjustments to insure correct op era­
tion of this rel ay have been m ade at the factory and 
should not be disturbed after receipt by the customer. 
In p articular, do not remove knob from rheostat shaft 
and do not loosen potentiometer lock nut. 

A c c ep tan c e  T e st 

A timing check at minimum and maximum settings 
is recommended to insure that the relay is in proper 
working order. A recommended test circuit is shown 
in Figure 3. 

R o u ti n e  M a i n t en a n c e  

All contacts should be cleaned p eriodically. A 
contact burnisher Stt 18 2A8 36H0 1 is recommended for 
thi s p urpose. The use o f  abrasive m aterial for clean­
ing contacts i s  not recommended, because of the 
danger of embedding small particles in the face of 
the soft silver and thus imp airing the contact. 

T rou b l e S h o o t i n g  P ro c e du re  

Use the following procedure to locate the source 
of trouble  if the TD- 5 is not operating correctly. 

1. Inspect all wires and connections, paying particu­
l ar attention to tel ephone rei ay and printed circuit 
terminal s. 

2. Check the reference vol tage circuit. This i s  done 
by measuring the d-e voltage across  the  sil icon 
power regulator, n. Connect the d-e voltmeter 
positive terminal to the rear terminal of Rs and 
the negative terminal to relay terminal 8 .  Apply 
rated voltage p er the test circuit diagram, Figure 
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TY P E TD-5 R E L AY ________________________________________________________ __ 

3. The zener voltage should be b etween 1 1.0 and 
13.0 volts for 24/32  volt relays,  between 2 1. 5  
and 24. 5 volts for 48/ 1 25 volt relays, and between 
50 and 58 volts for 250 volt relays. 

3 .  Check the timing c ap acitor voltage and the po­
tentiometer brush voltage ( b etween printed circuit 
terminal 3 and relay terminal 8) with a cathode ray 
oscilloscope or a high resistance d-e voltmeter. 
It i s  necessary to scrap e varnish from the capaci­
tor po sitive terminal in order to m ak e  a connection 
at this point. The brush voltage, which is constant 
until the telephone relay trip s,  should be approxi­
mately one half the reference voltage. The c ap aci· 
tor should gradually change to the potentiometer 
brush voltage, plus approximately one volt for 
silicon junction forward voltage drop s through 
SCR and D2. 

4. If reference voltage, c apacitor voltage, and po­
tentiometer voltage all app ear to behave correctly, 
the SCR may be the cause of troubl e. The anode 
to c athode voltage, as measured between printed 
circuit terminals 4 and 3,  shoul d be appro ximately 
one-half  the reference voltage until the capacitor 
voltage reaches the brush voltage, at which time 
the  anode to cathode voltage should drop to  ap­
proximately one volt. 

C a l i b ra t i o n  

Use the  followi ng procedure for c alibrating the 
rel ay if the relay adjustments have been disturbed. 
This procedure should not be used until it is appa­
rent that the relay is not in proper working order. 
Before calibrating, follow the Trouble Shooting Pro­
cedure to locate the source of troubl e. 

1 . T el epho n e  Typ e  R el ay Adju stm e n t  

Adjust the armature gap on  the tel ephone type 
relay to b e  approximately .004 inch with the armature 
closed. This i s  done with the armature set-screw and 
lock-nut. Also , adjust contact l eaf springs to obtain 
at l east .0 15 inch gap on all contacts and at l east 
. 0 10 inch follow on all normally open contacts and at 
l east .005 inch follow on all normally clo sed contacts. 

6 

2 .  R h eo s t a t  K no b  A d j u s t m e n t, S am e  S c al e  P l at e  

I f  it i s  necessary to replace the rheostat ( T) or 
the silicon power regulator (�. the relay may be 
recalibrated with the s ame scal e  plate, in most c ases. 
This i s  done by rotating the rheostat shaft, without 
k nob,  until a time delay e qual to the minimum scal e  
marking i s  obtained. Then, ali gn the k nob for this 
delay and tighten the knob set- s crew securely. P ause 
several seconds between readings  for all delays 
above .05 seconds. See section under Accuracy for 
discussion of this. 

3. S c a l e P l at e  C al i b rat i o n, N ew S c al e  P l at e  

I f  it i s  necessary to replace the potentiometer 
(P) or the p r inted circuit, the relay should be recali­
brated with a new scal e  plate. Use the following 
procedure: 

( a) .  With the knob off the shaft, set the rheostat 
(T) at maximum. 

( b) .  Adjust P so that the times are 5% to 10% 
longer than the maximum scal e  marking. 

( c) .  Set the rheostat (T) at minimum and check 
that times are l ess than or e qual to the minimum scale 
marking. If not, adjust P slightly to reduce times. 
Tighten lock nut on  P. 

( d) .  Plac e  the knob on  the rheostat shaft in such 
a po sition that the time s are symmetrical with respect 
to the scal e  plate marking. Tighten the knob set­
screw and mark calibration lines on the scal e  plate. 
When striking c alibration lines for delays above 0. 5 
second, p ause at least 3 seconds b etween readings. 
See section under Accuracy for discussion of this. 

R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 
the factory. However, interchangeabl e p arts can b e  
furnished t o  customers who are equipped for doing 
repair work. When ordering p arts, always give  the com­
plete nameplate data. 
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57-D-7900 

Fig. 5. Outline and Drilling P lan for Type TD-5 Relay in Type FT1 1 Case. 
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I N STA L L A TI O N  
Westinghouse I . L. 4 1 - 579. 1 C  

• OPE R A T I O N  • M A I N TE N A N CE 

I N S T R U C T I O N S  
T Y P E  T D - 5 T I M E  D E LAY  R E L AY  

C A U T I O N :  Before putting relays into servic e, oper­
ate the relay to check the electrical connections. 
Clos e  the red handle switch l ast when placing the 
relay in service. Open the red handle switch first 
when removing the relay from service. 

A P P L I C A T I O N  

The type TD-5 relay i s  a d-e timing relay for 
general auxiliary servic e. It has an overall range of 
. 0 5  to 30 s econds. 

C O N S T R U C T I O N  

The type TD-5 relay consists o f  a reference 
voltage circuit, a rheostat (T) and scale plate, a 
voltage biasing potentiometer (P) ,  a p ri nted circuit 
containing static timing components, an output 
telephone relay (TR), and an indicating contactor 

* switch (ICS). An auxiliary relay (TX) is supplied 
on some types to override bounce of the initiating 
contact. 

Refere n c e  V o l tage C i rc u i t s  

The reference voltage circuit provides a fixed 
supply voltage to the R-C time delay circuit and pro­
tects the static components from high voltages. It 
consists of a silicon power regulator and a series 
resistor (Rs).  The -silicon power regulator (Z) is a 
10 watt Zener diode mounted on an aluminum heat 
sink. The series resistor (Rs )  is a 37'2 inch resistor 
which is t apped for 24/32 volt d-e and 48/ 125 volt 
d-e relays, 

R h eo stat a n d  S c a l e P l atA 

The rheo stat ( T) provides a variabl e resistance 
for the R-C time delay circuit. It is of wire-wound 
ronstruction, which minimi zes resistance change 
with temp erature. Do not remove the knob from the 
rheo stat shaft, since it is not easy to replace the 
knob in the calibrated position. The timing seal e is 
non-l inear as expl ained in th e section under P r inted 
Circuit. 
P o t en ti o m et er 

The potentiometer (P) , provides a biasing volt-

SUP ERSEDES I . L .  4 1 -579. 1 8  
*Denotes change from su perseded i ssue.  

* 

age which k eeps the silicon controlled rectifier ( SCR) 
turned off until the cap acitor voltage reaches the 
potentiometer brush voltage. It is o f  wire-wound con­
struction and has a locking nut which should not be  
loosened unless the  relay is  being re-calibrated. 

P r i n t e d  C i rc u i t  

The printed circuit contains a diode (D 1) which 
protects the static components in case the relay is 
connected with reverse polarity, a limiting timing re­
sistor (R L)• timing capacitor (C) a parallel resistor 
(R p) which makes the calibrating scale non-linear 
and a silicon controlled rectifier (SCR). The printed 
circuit also contains a diode (D 2) to reverse bias 
SCR, a resistor (Rc) and diode (D 3) to protect the 
static components from the inductive voltage kick 
associated with the telephone relay coil, and series 
diodes (D4, o5, and D6) which compensate for the 
forward voltage drop through SCR and D 2 and thereby 
prevent timing variations caused by reference voltage 
changes due to self-heating of the Zener diode. 

T el ep ha n e  R el a y ( T R }  

The telephone rel ay (TR) i s  energized by SCR 
at the conclusion of the time del ay. The coil is ener­
gized by at l east three times pick-up wattage to in­
sure positive contact operation. The contacts are 
m ade of p alladium and are suitable for circuit breaker 
trip dutY, as proven by many years of experience in 
other relays. Two sets of transfer contacts are pro­
vided to give a flexible trip circuit arrangement. 

Tel ephone Relay ( T X }  

The telephone relay (TX) is  energized by the 
* application of a d. c . voltage to the relay. Because 

of its slow dropout characteristic a contact of the TX 
relay is connected around the contact of the initi­
ating relay to maintain voltage to the timing module 
of the relay if the contact of the initiating relay 
bounces.  

A resistor and diode are connected across the 
coil of the TX relay to protect the static components 
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TYP E TD-S RELAY ________________________________________________________ _ 

KNOB LOCKING SCREW 

P LOCK NU T p 

Fig. 1. Type TD-5 Relay Without Case. 
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TYP E  TD-5 R E L AY __________________________________________________________ I_. L_. _4_1 -_57_9 __ . 1 C  

lltDICATIItG 
COMTACTOR 
SWI'ITCH 

,.UMlED IOAID 
TEINIIALS 

187A293 

Fig. 2. Internal Schematic of Type TD-5 Relay. 

from the inductive voltage kicks associated with the 
tel ephone rel ay (TX) coil. A resistor is  connected 
in series with the coil of the TX relay for use on 

� 48/ 1 25 volts. This resistor is  jumpered for 48 VDC 
operation. 

l n d i e at i n g  Co n t o c to r  S w i t ch ( I C S ) 

The indicating contactor switch is a sm al l  d· c 
op erated cl apper typ e device. A magnetic armature, 
to which leaf- spring mounted contact s are attached, 
is attracted to the magnetic core upon energization 
of the switch. When the switch closes ,  the mo ving 
contacts bridge t wo stationary contacts,  compl eting 
the trip circuit. Al so , during thi s op eration two 
fingers o n  the armature d efl ect a spring l o cated on 
the front of the switch ,  whi ch allows the operation 
indicator target to drop. The target is reset 1rom the 
outside of the case by a push rod located at the bot­
tom of the case. 

The front spring, in addition to hol ding the tar­
get, provides restraint for the armature and thus con­
trol s the pickup value o f  the switch. 

O P E R A T I O N  

Operation of the TD- 5 relay occurs when a sili· 
con controlled rectifier (SCR) switches from a non­
conducting state to a conducting state.  In the non­
conducting state, the SCR acts as an opened switch 
to prevent energization of the telephone relay (TR), 
but in the conducting state acts as a closed switch 
to connect the tel ephone r el ay to the d-e source.  To 
switch the SCR from a non-conducting state to a con­
duct ing state requires that a maximum of 20 micro· 

amperes flow in the gate of the SCR. This current is 
produced by the difference in voltage across the ca­
pacitor (C) and the brush of the potentiometer ( P ). 

When d-e voltage is first applied to the relay, 
voltage instantaneously appears across the potenti­
ometer brush but is delayed in bui lding up across 
the capacitor in accordance with the R- C time con­
stant of the circuit. As long as the capacitor voltage 
is less than the potentiometer brush voltage,  a re­
verse voltage appears across the diode, D 2 , and the 
SCR to keep the silicon controlled rectifier (SCR) 
biased off. When the capacitor voltage reaches the 
potentiometer brush voltage plus approximately one 
volt (forward voltage drop across SCR and D 2), gate 
current will flow to the silicon controlled rectifier 
(SCE). This current switches the SCR to a con­
ducting state to allow the telephone relay (TR) to 
pickup . 

The SCR l atches on when it switches and can be  
reset only  by  removing voltage from tenninal s  8 and 9 .  
I f  a trip coil supervisory indicator l amp is  used, when 
the timer is used with a fault detector to trip a breaker, 
a break er "a" contact must be connected between 
terminal 8 o f  the relay and negative. 

The rate at which the capacitor charges is  deter­
mined by the rheostat setting. The charging rate is 
not  a linear function of rheostat setting, since Rp 
gives  a p arallel resistive p ath. This has the effect 
of expanding the scal e for short times and thereby 
p ennitting more accurate settings. 

C H A R A C T E R !  S T I  C S  

* T i m e  D e l a y  R a n g e  a n d  V o l ta g e  R a t i n g  

Time Delay Voltage Rating 
Range (Seconds) (Volts d-e)  

. 05 - 0 .4  24/32  

. 05 - 0 .4  48 / 1 25 

. 05 - 0 .4  250 

. 05 - 1 . 0  24/ 3 2  
. 05 - 1 . 0  48/ 1 25 
. 05 - 1 .0 250 

0 . 2 - 4 . 0  24/ 3 2  
0 . 2 - 4 . 0  48/ 1 25 
0 . 2 - 4 . 0  250 

1 . 5 - 30 24/32  
1 . 5 - 30 48/ 1 25 
1 . 5 - 30 250 
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Fig. 3. Timing Variation with Temperature Changes. 

B attery D ra i n  

STAND-BY: 

OPERATING: 

24 Volts d-e 

0 

500 MA 

3 2  Volts d-e 

0 

4 20 MA 

48 Volts d-e 125 Volts d-e 250 Volts d- e 

0 0 0 

270 M A  180 MA 80 M A  

NOTE: TD-5 with TX Relay has an extra operating  drain of  6 3  MA a t  4 8  or 1 2 5  VDC. 

V o l ta g e  R a t i n g  O v e r  T h e  T e m perature  R a n g e  

The relay can stand 1 10% voltage continuously 
over a temperature range of -40° C. to + 70°C, 

R e v erse  P o l ar i t y  

Diode ( D1) limits reverse voltage o f  the static 
components to less than one volt d-e, so that no 
damage is done to the circuit by connecting the rel ay 
with reverse polarity. However, the relay will ,  of  
course, not operate under this condition, and series 
resistor ( Rs) may over-heat if reverse voltage is  
applied for appro ximately 15 minutes or more. 

R e set T i m e 

TR drop-out time = 0. 1 sec. or 1 ess. 

Discharge of timing capacitor: the discharge of 

4 

C is essenti ally instantaneous, the R-C time constant 
through P being less than 20 milliseco nds, in most 
cases. However, the discharge p ath through P is 
l imited by silicon voltage drops through SCR and n2, 
totalling approximately one volt. Therefore, C dis­
charges rapidly through P down to about one volt 
and then more slowly through Rp down to zero volts. 

The accuracy of the time delay depends upo n  
the repetition rate of consecutive timings, the supply 
voltage, and the ambient temperature. Self-heating 
has a negligibl e effect on the time accuracy. 

( 1 )  N o m i n al S ett i ng 

The first time delay, as measured with the test 
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TABLE OF R EP L AC E A BL E  P ARTS 

RELAY CHARACT ERI STI C CI RCUI T r-----------.----------4 
SYM BOL 

Rs 

z 

D 

T 

RL 

c 

Rp 

TR 

TX 
Rc 

SCR 

p 

DC VOL T S  

24/32 
48/ 1 25 
250 

24/32 
48/ 1 25 
250 

All 

All 
All 
All 

24/32  
48/ 1 25 
250 
All 
All 

24/32 
48/ 1 25 
250 
24/32  
48/ 1 25 
250 
24/3 2 
48/ 1 25 
250 

All 
All 
All 

24/ 3 2  
48/ 1 25 
250 
250 
250 
48/ 1 2 5  
24/ 3 2  
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

24/32  
48/ 1 25 
250 

TIME RAN G E S  

All 
All 
All 

All 
All 
All 

All 

0 . 0 5- 1 
0 . 2- 4  
1 . 5- 30 

0. 05- 1 
0 .0 5- 1 
0 . 05- 1 
0. 2- 4 
1 . 5- 30 

0 .05- 1  
0 . 05- 1 
0 . 0 5- 1  
0 . 2-4 
0. 2-4 
0. 2- 4 
1. 5- 30 
1 .  5- 30 
1 .  5- 30 

0 .05- 1 
0. 2- 4  
1 . 5- 30 

All 
All 
0 .05- 1  
0. 2- 4 
1. 5- 30 
All 
All 
All 
All 

All 
All 
All 

All 
All 
All 

DESCRI PTION 

Resistor, 40 Watts, 45 ± 5% ohms,  center tap 
Resistor, 40 Watts, 550 ± 5% ohms, tap at 95 ohms 
Resistor, 40 Watts,  2500 ± 5% ohms 

Zener Diode, 1N 18 16A, 10 Watts,  13  Volts 
Zener Diode , 1N 1 8 22A, 10 Watts , 24 Volts 
Zener Diode, lN 181 3A, 10 Watts, 56 Volts 

Silicon Diode, 1N 538, 200 Volts , 0. 75 Amp 

Rheostat ,  3 Watt , 40K 
Rheostat ,  4 Watt , l OOK 
Rheostat ,  4 Watt , l OOK 

Resistor ,  1/2 Watt , lK ± 1% 
Resistor , 1/ 2 Watt, lK ± 1% 
Resistor, 3 Watts , lK ± 5% 
Resistor, 1/2 Watt, 5 . 6K ± 1% 
Resistor, 1/2 Watt, 5 . 6K ± 1% 

Tantalum Capacitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf, 50 volts 
Tantalum Capacitor ,  22uf, 35 volt s 
Tantalum Capacitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf, 50 volts 
Tantalum Capacitor, 22uf, (7 in parallel)  35 V 
Tantalum Capacitor, 22uf, ( 7  in parallel)  3 5  V 
Tantalum Capacitor, 22uf, ( 7  in parallel) 50 V 

Resistor, 1/ 2 Watt, 6 2K ± 1% 
Resistor, 1/2 Watt,  270K ± 1% 
Resistor, 1/2  Watt, 270K ± 1% 

Telephone Relay, 30 ohm coil 
Telephone Relay, 125 ohms coil 
Telephone Relay, 125 ohm coil 
Telephone Relay, 650 ohm coil 
Telephone Relay, 650 ohm coil 
Telephone Relay , 760 ohm coil 
Resistor, 1/ 2  Watt, 56  ± 5% ohms 
Resistor, 1/ 2 Watt, 270 ± 5% ohms 
Resistor, 1/ 2  Watt,  470 ± 5% ohms 

Silicon Controlled Rectifier, 1/2 Watt, 2N885 
Silicon Controlled Rectifier, 1/2 Watt, 2N885 
Silicon Controlled Re ctifier, 1/2 Watt , 2N886 

Potentiometer, 4 Watts, 60 ± 10% ohms 
Potentiometer, 4 Watts,  250 ± 10% ohms 
Potentiometer,  4 Watts ,  1300 ± 10% ohms 

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

Printed in U.S.A. 
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TYP E T D-5 R ELAY 
I .L. 41-579. 1 c 

circuit shown in Figure 4 ,  taken at 25° C. and rated 
voltage,  will be within four milliseconds of its set­
ting for settings of 0 . 2  seconds or l ess. For settings 
above 0. 2 seconds, this accuracy will be ± 2%. 

( 2 )  Con s e c u t i v e  T i m i n g s  

Incomplete c ap acitor discharge wil l  cause 
changes in time delay. These changes are a function 
of discharge rate. Timing accuracy for slo w  rep eti­
tions will be per Tab! e I. 

T ab l e  I 

Delay B etween Accuracy, as 
Relay Rating Readings P ercent of  Setting 

. 0 5 - 1 .0  second s  at l east 3 seconds ± 2% 
0 .  2 - 4.0 seconds at l east 5 seconds ± 2% 
1. 5 - 3.0 seconds at l east 5 seconds ± 2% 

Timing accuracy for fast repetitions will be per 
Table II. 
T ab l e  I I  

Delay Between Accuracy, as 
Relay Rating Readings P ercent of Setting 

. 0 5 - 1.0 seconds instantaneou s  
0 .  2 - 4 . 0  seconds instantaneous 
1 .  5- 3.0 seconds approximately Yz sec. 

(3) Supp l y  Vo l ta g e  

± 4% 
± 4% 
± 4% 

Changes in suppl y voltage, between 80% and 
1 10% o f  nominal ,  cause time delay variations o f  no 
more than ± 3 mil li seconds for settings of 0. 3 seconds 
or less,  and no more than ± 1% for settings above 0 . 3  
seconds. 

(4) A m b i ent  T em p erature  

Changes in ambient temp erature c ause changes 
in time del ay. This variation in time delay is a direct 
function of c ap acitance change with temperature. 
Typical variation of time d el ay with temperature i s  
shown i n  Figure 3 .  

S E T T I N G S 

The time del ay i s  selected by adjusting rheostat, 
T. 

The correct tap on series resistor, Rs, should 
be  selected for the supply voltage being used. 

Ind i c a t i n g  Co n t a c tor S w i t ch ( I C S ) 

No setting is required on the ICS unit except the 
selection of the 0 . 2  or 2.0 ampere tap setting. This 
selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 
of the connecting screw. 

I N S T A L L A T I O N  

The relays should b e  mounted o n  switchboard 
p anel s  or their equivalent in a location free from dirt, 
moisture, excessive vibration, and heat. Mount the 
relay vertically by means of the four mounting hole s  
o n  the fl ange for semi-flush mounting o r  b y  means o f  
the rear mounting stud o r  studs for proj ection mount­
ing. Either a mounting stud or the mounting screws 
may be utilized for grounding the relay. The electrical 
connection s  may be made directly to  the terminal s by 
means of screws for steel p anel mounting or to the 
terminal studs furnished with the rel ay for thick p anel 
mounting. The terminal studs m ay be e asily removed 
or inserted by locking two nuts on the stud and then 
turning the proper nuts with a wrench. 

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

A D J U S T M E N T  A N D M A I N T E N A N C E  

The proper adjustments to insure correct op era­
tion of this relay have been m ade at the factory and 
should not be disturbed after receipt by the customer. 
In p articular, do not remove knob from rheostat shaft 
and do not loosen potentiometer lock nut. 

Ac ceptance Test 

A timing check at minimum and maximum set­
tings is recommended to insure that the relay i s  in 
proper working order. A recommended test circuit 
is  shown in Figure 4. When testing the TD- 5 with 
a TX telephone relay make the dotted connection as 

* shown in Figure 4. The neon lamp will l ight i f  the 
TX relay is operating properly. 

R o u t i n e  M a i n t en a n c e  

All contacts should be  cleaned p eriodically. A 
contact burnisher Slt 18 2A836H0 1 is recommended for 
this p urpose.  The use o f  abrasive material for clean­
ing contacts i s  not recommended, because of the 
danger of embedding small p articles in the face of 
the soft silver and thus imp airing the contact. 

T rou b l e  Shoo t i n g  P ro c edu r e  

Use the following procedure to  locate the source 
of trouble if the TD- 5  is not operating correctly. 

1. Inspect all wires and connections, p aying particu­
l ar attention to tel ephone rei ay and printed circuit 
terminals. 
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I N STA L L  A Tl ON 
Westinghouse L L  4 1 -579. 1 0  

• OPE R A T I O N  • M A I NTEN A N CE 

I N S T R U C T I O N S  
T Y P E  T 0 - 5  T I M E  D E L AY  R E LAY  

C A U T I O N :  Before p utting relays into service,  oper­
ate the rel ay to check the electrical connections.  
Clos e  the red handle switch l ast when placing the 
relay in service. Open the red handle switch first 
when removing the relay from service. 

A P P L I C A T I O N  

The type TD-5 relay i s  a d-e timing relay for 
general auxiliary servi c e. It has an overall range of 
. 0 5  to 30 s econds. 

C O N S T R U C T I O N  

The type TD-5 relay consists of a reference 
voltage circuit, a rheostat (T) and scale plate, a 
voltage biasing potentiometer (P) ,  a printed circuit 
containing static timing components, an output 
telephone relay (TR), and an indicating contactor 
switch (ICS). An auxiliary relay (TX) is supplied 
on some typ e s  to override bounce of the initiating 
contact. 

R efere n c e  "V' o l tage C i rc u i t s  

The reference voltage circuit provides a fixed 
supply voltage to the R-C time delay circuit and pro­
tects the static components from high voltages.  It 
consists of a silicon power regulator and a series 
resistor (Rs). The silicon power regulator (Z) is a 
10 watt Zener diode mounted on an aluminum heat 
sink. The series resistor (Rs )  is a 37'2 inch resistor 
which is tapped for 24/32  volt d-e and 48/ 1 25 volt 
d-e relays. 

R h eo stat an d S c a l e P l atA 

The rheo stat ( T) provides a variabl e resistance 
for the R-C time del ay circuit. It is of wire-wound 
construction,  which minimizes resistance change 
with temperature. Do not remove the knob from the 
rheo stat shaft, since it is not easy to replace the 
knob in the calibrated position. The timing seal e  is 
non-l inear as expl ained in the section under P rinted 
Circuit. 
P o t en ti o m et er 

The potentiometer (P ) ,  provides a biasing volt-

SUPE RSEDES J . L. 4 1 -579 . 1 C  
*Denotes change from superseded i ssue.  

age whi ch k eeps the silicon controlled rectifier ( SCR) 
turned off until the cap acitor voltage reaches the 
potentiometer brush voltage. It is of wire- wound con­
struction and has a locking nut which should not be 
loosened unless the relay i s  being re-calibrated. 

P ri n t e d  C i r c u i t  

The printed circuit contains a diode (D 1) which 
protects the static components in case the relay is 
connected with reverse polarity, a limiting timing re­
�:?istor (R L)• timing capacitor (C) a parallel resistor 
(R p) which makes the calibrating scale non-linear 
and a silicon controlled rectifier (SCR). The printed 
circuit also contains a diode (D 2) to reverse bias 
SCR, a resistor (Rc) and diode (D 3) to protect the 
static components from the inductive voltage kick 
associated with the telephone relay coil, and serie s 
diodes (D 4, D 5. and D 6) which compens ate for the 
forward voltage drop through SCR and D 2 and thereby 
prevent timing variations caused by reference voltage 
changes due to self-heating of the Zener diode. 

T el ep ho n e  R el o y ( T R )  

The telephone rel ay (TR) i s  energized by SCR 
at the conclusion of the time del ay. The coil is ener­
gized by at least three times pick-up wattage to in­
sure positive contact operation. The contacts are 
made of p alladium and are suitable for circuit break er 
trip duty; as proven by many years of experience in 
other relays. Two sets of transfer contacts are pro­
vided to give a flexible trip circuit arrangement. 

Telephone Relay (TX ) 

The telephone relay (TX) i s  energized by the 
application of a d. c .  voltage to the relay. Because 
of its slow dropout characteristic a contact of the TX 
relay is connected around th e contact of the initi­
ating relay to maintain voltage to the timing module 
of the relay if the contact of the initiating relay 
bounces. 

A resistor and diode are connected across the 
coil of the TX relay to protect the static components 
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TYP E TD-S RELAY __________________________________________________________ _ 

RHEOSTAT KNOB 
KNOB LOCK ING SCREW 

P LOCK NUT 

Fig. 1 .  Type TD-5 Relay Without Case. 
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TYP E  TD-5 R ELAY __________________________________________________________ I._L_. _4 1_-s_7_9. __ 1 D 

IND ICATING 
COHTACTOR -

SJI'ITCII 

N I IITEO BOAIO T£1NIIIIALS 

___ --TELEI'ttOIE 
REU.r 

S I L ICON 
COIITIIOll£0 
RECTIFI£1 

., 

187A293 

Fig. 2. Internal Schematic of Type TD-5 Relay. 

from the inductive voltage kicks associated with the 
tel ephone rel ay ( TX) coil . A resistor i s  connected 
in series with the coil of the TX relay for use on 
48/ 1 25 volts. This resistor is  jumpered for 48 VDC 
operation. 

l n d i e a t i n g  C o n t a c to r  S w i t ch ( I C S ) 

The indicating contactor switch i s  a smal l d- e 
op erated cl apper typ e device. A magnetic armature, 
to which l eaf-spring mounted contacts are attached, 
is  attracted to the magnetic core upon energi zation 
of the switch. When the s witch cl oses,  the moving 
contacts bridge t wo stationary contacts,  completing 
the trip circuit. Al so , during thi s op eration two 
fingers o n  the armature defl ect a spring l o cated on 

the front o f  the switch, whi ch allows the operation 
indicator target to drop .  The target is reset from the 
outside of the case by a push rod located at  the bot­
tom of the case. 

The front spring,  in addition to hol ding the tar­
get,  provides restrai nt for the  armature and thus con­
trol s the pickup value  o f  the switch. 

O P E R A T I O N  

Operation of the TD- 5 relay occurs when a sili­
con controlled rectifier (SCR) switches from a non­
conducting state to a conducting state. In the non­
conducting state, the SCR acts as an opened switch 
to prevent energization of the telephone relay ( TR), 
but in the conducting state acts as a closed switch 
to connect the tel ephone relay to the d-e source.  To 
switch the SCR from a non-conducting state to a con­
duct ing state requires that a maximum of 20 micro-

amperes flow in the gate of the SCR. This current is 
produc ed by the difference in voltage across the ca­
paci tor (C) and the brush of the potentiometer ( P ) .  

When d-e voltage is first applied to the  relay,  
voltage instantaneously appears across the potenti­
ometer brush but is delayed in bui lding up across 
the capacitor in accordance with the R- C time con­
stant of the circuit. As long as the capacitor voltage 
is less than the potentiome ter brush voltage ,  a re­
verse voltage appears across the diode, D 2 , and t he 
SCR to keep the silicon controlled rectifier (SCR) 
biased off. When the cap acitor voltage reaches the 
potentiometer brush voltage plus approximately one 
volt (forward voltage drop across SCR and D 2), gate 
current will flow to the silicon controlled rect ifier 
(SCE). This current switches the SCR to a con­
ducting state to allow the telephone relay (TR) to 
pickup . 

The SCR l atches on when it swi tches and can be  
reset onl y by  removing vol tage from terminal s 8  and 9 .  
If  a trip coil supervisory indicator l amp is used, when 
the timer is used with a faul t detector to trip a breaker, 
a breaker "a" contact must be connected between 
t erminal 8 of  the rel ay and negative. 

The rate at which the capacitor charges is deter­
mined by the rheo stat setting. The charging rate i s  
not a linear function of rheostat s etting, since Rp 
gives a p arallel resistive p ath. This has the effect 
of e xpanding the scal e  for short times and thereby 
p ermitting more accurate settings. 

C H A R A C T E R !  S T I C S  

T i m e  D e l a y  R a n ge a n d  Vo l ta g e  R a t i n g  

Time D elay Voltage Rating 
Range (Seconds) ( Volts d-e)  

. 0 5 - 0 .4  24/ 3 2  
. 05 - 0 .4  48 / 1 25 
. 05 - 0 . 4  250 

. 05 - 1 . 0  24/3 2  

. 05 - 1 . 0  48/ 1 25 

. 05 - 1 . 0  250 

0 . 2 - 4 . 0  24/3 2  
0 . 2 - 4 . 0  48/ 1 25 
0 . 2 - 4 . 0  250 

1 . 5 - 30 24/ 3 2  
1 . 5 - 30 48/ 1 25 
1 . 5 - 30 250 
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TYP E TD-S R E L AY __________________________________________________________ __ 
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AMBIENT TEMPERATURE, IN DEGREES CENTIGRAD E 

187A526 

Fig. 3. Timing Variation with Temperature Changes. 

B attery D ra i n 

24 Volts d-e 32 Volts d-e 48 Volts d-e 125 Volts d-e 250 Volts d- e 

STAND-BY: 0 0 0 0 0 

OPERATING: 500 MA 4 20 MA 270 MA 180 MA 80 M A  

NOTE: TD-5 with T X  Relay has an extra operatin g  drain o f  6 3  MA at 48 or 125 VDC. 

V o l ta g e  R a t i n g  O v e r  T h e  T e m perature  R an g e  

The relay can stand 1 10% voltage continuously 
over a temperature range of -40° c. to + 70°C. 

R ev e r s e  P o l a ri t y  

Diode ( D1) l imits reverse voltage of  the static 
components to l ess than one volt d-e ,  so that no 
damage is done to the circuit by connecting the rel ay 
with reverse polarity. Ho wever, the relay will ,  of 
course, not operate under this condition, and series 
resistor ( Rs) may over-heat if reverse vol tage is 
applied for approxim at ely 15 minutes or more. 

R e set T i m e  

T R  drop-out time = 0 .  1 s ec. or 1 ess. 

Discharge of timing capacitor: the discharge of 

4 

C i s  essentially instantaneous, the R-C time constant 
through P being less than 20 milliseconds, in most 
cases. However, the discharge p ath through P is 
l imited by silicon voltage drops  through SCR and n2, 
totalling approximately one volt. Therefore, C dis­
charges rapidly through P down to about one volt 
and then more slowly through Rp down to zero volts. 

A c cu ra c y  

The accuracy of the time delay depends upo n  
the repetition rate o f  consecutive timings, the supply 
voltage, and the ambient temperature. Self-heating 
has a negligibl e  effect on the time accuracy. 

(1 ) N o m i n al S et t i n g  

The first time delay, as measured with the test 
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TABLE OF R EP L AC EA BL E P ARTS 

CI RCUI T 

SYMBOL 

Rs 

z 

D 

T 

RL 

c 

Rp 

TR 

TX 
Rc 

SCR 

p 

R EL AY CHARACT E R I S TI C 

DC VOL T S  

24/ 3 2  
48/ 1 25 
250 

24/3 2  
48/ 1 25 
250 

All 

All 
All 
All 

24/ 3 2  
48/ 1 25 
250 
All 
All 

24/32 
48/ 1 25 
250 
24/ 3 2  
48/ 1 25 
250 
24/3 2 
48/ 1 25 
250 

All 
All 
All 

24/ 3 2  
48/ 1 25 
250 
250 
250 
48/ 1 25 
24/ 3 2  
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

24/ 3 2  
48/ 1 25 
250 

TIME RAN G E S  

All 
All 
All 

All 
All 
All 

All 

0 .05- 1 
0. 2-4 
1 . 5- 30 

0 .05- 1 
0 .05- 1 
0 . 05- 1 
0. 2- 4 
1 . 5- 30 

0 . 05- 1 
0 . 05- 1 
0 .05- 1 
0. 2-4 
0 . 2-4 
0. 2- 4 
1. 5- 30 
1 . 5- 30 
1 . 5- 30 

0 .05- 1 
0. 2- 4  
1 . 5- 30 

All 
All 
0 .05- 1  
0. 2- 4  
1 . 5- 30 
All 
All 
All 
All 

All 
All 
All 

All 
All 
All 

DESCRI PTION 

Resistor,  40 Watts, 45 ± 5% ohms,  center tap 
Resistor,  40 Watts, 550 ± 5% ohms,  tap at 95 ohms 
Resistor , 40 Watts, 2500 ± 5% ohms 

Z ener Diode, IN2977B,  10 Watts , 13 Volts 
Z ener Diode, IN2986B ,  10 Watts, 24 Volts 
Zener Diode, IN2999B, 10 Watts,  56 Volts 

Silicon Diode ,  1N538,  200 Volts , 0 .  75  Amp 

Rheostat ,  3 Watt , 40K 
Rheostat , 4 Watt , l OOK 
Rheostat,  4 Watt, l OOK 

Resistor ,  1/2 Watt, lK ± 1% 
Resistor , 1/2 Watt, lK ± 1% 
Resistor, 3 Watt;; , lK ± 5% 
Res istor,  1/2 Watt , 5. 6K ± 1% 
Resistor, 1/ 2 Watt, 5 . 6K ± 1% 

Tantalum Capacitor, 2 2uf, 35 volts 
Tantalum Capacitor, 2 2uf, 35 volts 
Tantalum Capacitor , 2 2uf, 50 volts 
Tantalu m  Capacitor, 22uf, 35 volts 
Tantalum Capacitor; 22uf, 35 volts 
Tantalum Capacitor, 22uf, 50 volts 

* 

Tantalum Capacitor, 22uf, ( 7  in parallel )  35 V 
Tantalum Capacitor, 22uf, ( 7  in parallel) 3 5  V 
Tantalum Capacitor, 2 2uf, ( 7  in parallel)  50 V 

Resistor, 1/2 Watt, 62K ± 1% 
Resistor , 1/2  Watt, 270K ± 1% 
Resistor, 1/2 Watt, 270K ± 1% 

Telep hone Relay, 30 ohm coil 
Tel ephone Relay, 1 25 ohms coil 
Tel ephone Relay, 1 25 ohm coil 
Telephone Relay, 650 ohm coil 
Telephone Relay, 650 ohm coil 
Telephone Relay, 760 ohm coil 
Resistor,  1/2 Watt , 56  ± 5% ohms 
Resistor, 1/2 Watt, 270 ± 5% ohms 
Resistor, 1/2 Watt, 470 ± 5% ohms 

Silicon Controll ed Rectifier, 2N885 
Silicon Controll ed Rectifier ,  2N885 * 
Silicon Controll ed Rectifier ,  2N886 

Potentiometer, 4 Watts, 60 ± 10% ohms 
Potentiometer ,  4 Watts ,  250 ± 10% ohms 
Pot entiometer ,  4 Watts,  1300 ± 10% ohms 

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

Printed in U.S.A. 
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TY P E  T D-5 R E L AY 
I .L.  41·579. 1 0  

STOP 

T 0-5 

RELAY 

I 

,., ) ...!. 
r' ... �i : � :1: IIISISTANCE 

NEON LIGHT 

(A)THE CONNECTION OF THE LIGHT 

I S  USED WHEN TESTING A T0·5 

WITH THE TX(TEL£PHOHE RELAY). 

D-C 
SUPPLY 

VOLTAGE 

D.P. S .T. 
SWITCH 

START��----------------------__J 
TI�R 

IIID ICAlltriG 
COMTACTOR 
SWITCH 

PRIMTED SOARD-� 
lEft"' I MAl 

INTERNAL SCHEMATIC 

187A527 FRONT VIEW 188A016 

Fig. 4 Test Circuits for Type TD-5 Relay. 

"""' 

t�-� 
PAIIEL�T��

-
--

�­��ECTIOM 141'11. -

TEIIIIIAL •D -TIII-D£TAILS 

. 1�32 SCREW 

L ,e scREW 
II ��rl."�� 

L1e nvol ,, 
. 1�32 SCREW 

9 ii 

Fig. 5 Internal Schematic of TD-5 with Telephone R elay. 

PMEl CUTOUT & DR1lll18 
FOil SEMI·FlUSII MT&. 

lilA.� MOLES FOR 
• 1�32 life, SCREWS 

-\N 

PiLOT PLA.TE 51./t.P} 
ON f'-E.LA.Y ( TA.a W HE N  U!.EO 
TO REA.FI.) 

!+--""'-<------ s l  
' � a :::::: t+- 2 !!  ·� 

PAIIEl DRillll8 011 tulOUT FOR 
PIIOJ£CTIOII MTG· 

(FRONT Yl EW) 

57-D-790 
Fig. 6 Outline and Drill ing Plan for Type TD-5 Relay in Type F T l l Case. 
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TYP E TD-5 RELAY ______________________________________________________ __ 

2 .  Check the reference voltage circuit. This is done 
by measuring the d-e voltage across the silicon 
power regulator , Z. Connect the d-e voltmeter 
positive terminal to the rear terminal of Rs and 
the negative terminal to relay terminal 8. Apply 
rated voltage per the test circuit diagram , Figure 
4. The Zener voltage should be between 1 1 . 0  and 
1 3 . 0  volts for 24/3 2  volt relay s ,  between 2 1 . 5  and 
24 . 5  volts for 48/ 1 25 volt relays ,  and between 50 
and 5 8  volts for 250 volt relays. 

3 .  Check the timing c ap acitor voltage and the po­
tentiometer brush voltage (between printed circuit 
terminal 3 and relay terminal 8) with a cathode ray 
o s cilloscope or a high resistance d-e voltmeter. 
It is necessary to scrap e varnish from the capaci­
tor po sitive terminal in order to m ake a connection 
at this point. The brush voltage, which is constant 
until the telephone relay trip s,  shoul-d be approxi­
mately one half the reference voltage. The c ap aci­
tor should gradually change to the potentiometer 
brush voltage, plus approximately one vol t  for 
silicon junction forward voltage drop s through 
SCR and n2. 

4. If reference voltage, capacitor voltage, and po­
tentiometer voltage all app ear to behave correctly, 
the SCR may be the cause of troubl e. The anode 
to c athode voltage, as measured between printed 
circuit terminals 4 and 3, shoul d be appro ximately 
one-hal f  the reference voltage until the capacitor 
voltage reaches the brush voltage, at which time 
the anode to  cathode voltage should drop to  ap­
proximately one volt. 

C a l i b ra t i o n  

Use the follo wing procedure for c alibrating the 
rel ay if the relay adjustments have been disturbed. 
This procedure shoul d not be used until it is appa­
rent that the relay is not in proper working order. 
Before calibrating, follow the Troubl e Shooting Pro­
cedure to locate the source of trouble. 

1 . T el epho n e  Typ e  R el ay A dj u stm e n t  

Adjust the armature gap on the tel ephone type 
relay to be approximately . 004  inch with the armature 
closed. This is done with the armature set-screw and 
lock-nut. Al so , adj ust contact l eaf springs to obtain 
at least . 0 15 inch gap on all contacts and at l east 
. 0 10 inch follow on all normally open contacts and at 
l east .005 inch follo w  on all normally closed contacts. 

2 .  R h eo s t a t  K no b  A d j u stm e n t, S a m e  S c al e  P l at e  

I f  it is  necessary to replace the rheostat ( T) or  

6 

the silicon power regulator (23-) ,  the relay may be 
recalibrated with the s ame scale pl ate,  in mo st cases. 
This is done by rotating the rheostat shaft, without 
k nob , until a time delay equal to the minimum scal e  
marking is  obtained. Then, align the knob for this 
delay and tighten the knob set-screw securely. P ause 
several seconds between readings for all delays 
above . 05  seconds. See section under Accuracy for 
di scussion of this. 

3. S c a l e P l a t e  C a l i b ra ti o n, N e w  S c a l e P l at e  

I f  it is  necessary to replace the potentiometer 
(P) or the p rinted circuit, the relay should be recali­
brated with a new scal e pl ate. Use the foll o wing 
procedure: 

( a) .  With the knob off the shaft,  set the rheostat 
( T) at maximum. 

(b) .  Adjust P so that the times are 5% to 10% 
longer than the maximum scal e  marking. 

( c) .  Set the rheostat (T) at minimum and check 
that times are l ess than or equal to the minimum scal e 
marking. If not, adjust P slightly to reduce times. 
Tighten lock nut o n  P .  

( d) .  Place the k nob on the rheostat shaft i n  such 
a position that the times are symmetrical with respect 
to the scale p l ate m arking. Ti ghten the knob set­
screw and mark calibration lines on the scale pl ate. 
When striking c alibration lines for delays above 0 . 5  
second, p ause at l east 3 seconds between readings. 
See section under Accuracy for discussion of this. 

4. In d i c at i ng C o n t r a c to r  S w i t c h  { I C S )  

Close the main relay contacts and pass suffi­
cient d- e current through the trip circuit to close the 
contacts of the res. This value of current should be  
not greater than the particular r e s  tap setting being 
used.  The operation indicator target should drop 
freely. 

The contact gap should be approximately . 04 7 "  
between the bridging moving contact and the adjust­
able stationary contacts. The bridging moving con­
tact should touch both stationary contacts simultan­
eously. 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 
the factory. However, interchangeabl e parts can be 
furnish ed to customers who are equipped for doing 
repair work. When ordering parts, always give the com­
pl ete nam eplate data. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



�'h ·;.�' 

; 

TY P E  TD-5 R ELAY 
I.L. 41 -579. 1 0  

circuit shown in Figure 4 ,  taken at 25° C. and rated 

voltage,  will be within four milliseconds of its set­

ting for settings of 0.  2 seconds or l ess. For settings 

above 0 .  2 seconds, this accuracy will be ± 2%. 

(2)  Co n s e c u t i v e  T i m i n g s  

Incomplete c apacitor discharge will cause 

changes in time delay. These changes are a function 

of discharge rate. Timing accuracy for slow rep eti­

tions will be per Tabl e I. 

T ob i e  I 

Delay Between Accuracy, as 

Relay Rating Readings P ercent of Setting 

. 05 - 1.0 seconds at least 3 seconds ± 2% 

0. 2 - 4.0 seconds at least 5 seconds ± 2% 

1. 5 - 3. 0 seconds at least 5 seconds ± 2% 

Timing accuracy for fast repetitions will be per 

Table II. 
T ob i e  I I  

Delay Between Accuracy, as 

Relay Rating Reading s P ercent of Setting 

. 0 5 - 1.0 seconds instantaneous 

0. 2 - 4.0 seconds instantaneous 

1. 5 - 3. 0 seconds approximately Yz sec. 

( 3 )  S u p p l y  Vo l t o g e  

± 4% 

± 4% 

± 4% 

Changes in supply voltage, between 80% and 

1 10% o f  nominal, cause time delay variations of no 

more than ± 3 milli seconds for settings of 0. 3 seconds 

or less,  and no more than ± 1% for settings above 0 . 3 

seconds. 

(4) A m b i en t  T em p e rature  

Changes in ambient temp erature c ause changes 

in  time delay. This variation in time delay is a direct 

function of capacitance change with temperature. 

Typical variation of time d el ay with temperature is 

shown in Figure 3 .  

S E T T I N G S  

The time delay is sel ected by adjusting rheostat, 

T. 

The correct tap on series resistor, Rs, should 
be selected for the supply voltage being used. 

I nd i c a t i ng Co n t a c to r  Swi t ch ( I C S) 

No setting is required on the ICS unit except the 

selection of the 0. 2 or 2. 0 ampere tap setting. This 

selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 

of the connecting screw. 

I N S T A L L A T I O N  

The relays should be mounted on switchboard 

p anel s  or their equivalent in a location free from dirt, 

moisture, e xcessive vibration, and heat. Mount the 

relay vertically by means of the four mounting holes  

o n  the flange for semi-flush mounting or  by means of  

the rear mounting stud or studs for projection mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The electrical 

connections may be made directly to the terminal s by 

me ans of screws for steel p anel mounting or to the 

terminal studs furnished with the relay for thick p anel 
mounting. The terminal studs may be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nuts with a wrench. 

For detailed FT case information refer to I. L .  

4 1-076. 

A DJ U S T M E N T  A N D M A I N T E N A N C E  

The proper adjustments to insure correct opera­

tion of this relay have been made at the factory and 

should not be disturbed after receipt by the customer. 

In particular, do not remove knob from rheostat shaft 

and do not loo sen potentiometer lock nut. 

Acceptan ce Test 

A timing check at minimum and maximum set­

tings is recommended to insure that the relay is in 

proper working order. A recommended test circuit 

is shown in Figure 4. When testing the TD- 5 with 

a TX telephone relay make the dotted connection as 

shown in Figure 4. The neon lamp will light if the 

TX relay is operating properly. 

Ro u ti n e  M a i n t en a n c e  

All contacts should b e  cleaned p eriodically. A 

contact burnisher S# 18 2A836H0 1 is recommended for 

this p urpo se. The use of abrasive material for clean­

ing contacts i s  not recommended, because of the 

danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. 

T rou b l e  Shoo t i n g  P ro c edu re 

Use the following procedure to locate the source 

of trouble if the TD-5 is not operating correctly. 

1. Inspect all wires and connections, p aying particu­

lar attention to telephone rel ay and printed circuit 

terminals. 
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INSTALLATION 
Westinghouse I . L .  4 1 -579. 1 F  

• OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
T Y P E  T D - 5  T I M E  D E L AY R E LAY  

C A U T I O N :  Before putting relays into service ,  oper­
ate the rei ay to check the electrical connections. 
Clo s e  the red handle switch l ast when placing the 
relay in service. Open the red handle switch first 
when removing the relay from service. 

A P P L I C A T I O N  

The typ e TD-5 relay i s  a d-e timing rel ay for 
general auxiliary servi c e. It has an overall range  of 
.05  to 30 seconds. 

C O N S T R U C T I O N  

The type TD-5 relay consists of a reference 
voltage ci rcuit, a rheostat (T) and scale plate, a 
voltage biasing potentiometer (P) ,  a p rinted circuit 
containing static timi ng component s, an output 
telephone rel ay (TR) ,  and an indicating contactor 
switch (ICS). An auxiliary relay (TX) is suppli ed 
on some typ es to override bounce of the initiating 
contact. 

R e fere n c e  V o l tage C i rc u i t s  

The reference voltage circuit provides a fixed 
supply voltage to the R- C time delay circuit and pro­
tects the static components from high voltages.  It 
cons ists of a silicon power regulator and a series 
resistor (Rs ).  The silicon power regulator (Z) is a 
10 watt Zener diode mounted on an aluminum heat 
sink. The series resistor (Rs )  is a 3Y2 inch resistor 
which is tapped for 24/ 32 volt d-e and 48/ 1 25 volt 
d-e rel ays . 

R h eo s tat an d S c a l e P l otP. 

The rheo stat ( T) provides a variabl e resistance 
for the R-C time del ay circuit. It is of wire-wound 
construction ,  which minimizes resi stanc e change 
with temperature. Do not remove the knob from the 
rheo stat shaft, since it is  not easy to repl ace the 
knob in the cal ibrated positio n. The timing seal e is 
non- l inear as expl ained in the section und er P r i nted 
Circuit. 
P o t en t i o m e t e r  

The potentiometer ( P ) ,  provi des  a biasing vol t-

SUPERSEDES I . L .  4 1 -579 . 1 E  
* Denotes changd from superseded issue .  

age whi ch keeps the silicon control led rectifier ( SCR) 
turned off until the capacitor voltage reaches  the 
potentiometer brush voltage. It i s  of wire- wound con­
struction and has a locking nut which should not be 
loosened unless the relay is being re-calibrated. 

P r i n t e d  C i r c u i t  

The printed circuit contains a diode ( D  1> which 
p rotects the static components in case the relay is 
connected with reverse polarity, a limiting timing re­
sistor (R L)• timing capacitor (C) a parallel resistor 
(R p) which makes the calibrating scale non-linear 
and a silicon controlled rectifier (SCR). The printed 
circuit also contains a diode (D 2) to reverse bias 
SCR, a resistor (R c) and diode (D 3) to· protect the 
static components from the inductive voltage kick 
associated with the telephone relf!.Y c;oil

_
, and series 

diodes (D 4, n 5, and D 6) which compensate for the 
forward voltage drop through SCR and D 2 and thereby 
prevent timing variations caused by reference voltage 
changes due to self-heating of the Zener diode. 

T el ep ho n e  R el a y { T R )  

The telephone relay (TR) i s  energized by SCR 
at the conclusion of the time del ay. The coil is ener­
gized by at l east three times  pick-up wattage to in­
sure po sitive contact operation. The contacts are 
made of p alladium and are suitabl e for circuit break er 
trip duty, as proven by many years of experience in  
other relays. Two sets of transfer contacts are pro­
vided to give a flexibl e trip circuit arrangement. 

Telephone Re lay {TX)  

The telephone rel ay (TX) is energized by the 
application of a d . c . voltage to the relay. Because 
of its slow dropout characteristic a contact of the 
TX relay is connected around the contact of the 
initiating relay to maintai n  voltage to the timing 
module of the relay if the contact of the initi ating 
relay bounces. Refer to Fig. 5 .  

A resistor and diode are connected across the 
coil of the TX relay to p rotect the static components 
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TYP E TD- S RELAY __________________________________ �-----------------------

Rs 

KNOB LOCKING SCREW 

.,_..._. 

P LOCK NUT 

Fig. 1 .  Type TD-5 Relay Without Case. 
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TYP E  TD-5 R ELAY ______________________________ r:..::. L:..:·...::4:..:.1 -_:S:.:...79:..:.·.:..:....1 F  

IJIIDICATING 
COMTACTOII 
s•nch 

N I ITED IOAID / 
TEINIIALS 

-l'EU,.,.E 
I fLAY 

187A293 

Fig. 2. Internal Schematic of Type TD-5 Relay. 

from the inductive voltage kicks associated with the 
telephone rel ay (TX) coil. A resistor is connected 
in series with the coil of the TX rel ay for use on 
48/ 1 25 volts. This resistor is jump ered for 48 VDC 

* operation. Op erate time is 9ms - 48VDC, 6ms -
1 25VDC, Dropout time i s  15ms. 

l n d i eat i n g  C o n t o c to r  S w i t c h  ( I C S )  

The indicating contactor switch is  a sm all  d- e 
op erated cl apper typ e device. A magnetic armature, 
to which leaf- spring mounted contacts are attached, 
is attracted to the magnetic core upon energization 
of the switch. When the switch closes, the mo ving 
contacts bridge t wo stationary contacts,  compl eting 
the trip circuit. Al so , during thi s op eration two 
fingers on the armature defl ect a spring located on 

the front of the switch, whi ch allows the operation 
indicator target to drop. The target is reset from the 
outside of the case by a push rod located at the bot­
tom of the case. 

The front spring, in addition to holding the tar­
get, provides restraint for the armature and thus con­
trols the pickup value of the switch. 

O P E R A T I O N  

Operation of the TD- 5 relay occurs when a sili­
con controlled rectifier (SCR) switches from a non­
conducting state to a conducting state.  In the non­
conducting state, the SCR acts as an opened switch 
to prevent energization of the telephone relay (TR), 
but in the conducting state acts as a closed switch 
to connect the telephone relaY to the d-e source.  To 
switch the SCR from a non-conducting state to a con­
ducting state requires that a maximum of 20 micro-

amperes flow in the gate of the SCR. This current is 
produced by the differe nce in voltage across the ca­
pacitor (C)  and the brus h of the potentiometer ( P ). 

When d-e voltage is first applied to the relay, 
voltage instantaneously appears across the p otenti­
ometer brush but is  delayed in building up across 
the capacitor in accordance with the R- C time con­
stant of the circuit. As long as the capacitor voltage 
is less than the potentiometer brush voltage,  a re­
verse voltage appears across the diode , D 2 , and the 
SCR to keep the silicon controlled rectifier (SCR) 
biased off. When the cap acitor voltage reaches the 
potentiometer brush voltage plus approximately one 
volt (forward voltage drop across SCR and D 2), gate 
current will flow to the silicon controlled rectifier 
(SCE). This current switches the SCR to a con­
ducting state to allow the tel ephone relay (TR) to 
pickup . 

The SCR l atches on when it switches and c an be  
reset only by  remo ving voltage from terminal s 8  and 9 .  
If  a trip coil supervisory indicator l amp i s  used, when 
the timer is used with a fault detector to trip a breaker, 
a breaker "a" contact must be connected between 
terminal 8 of the rel ay and negative. 

The rat e at which the capacitor charges is deter­
mined by the rheostat setting. The charging rate i s  
not a linear function of rheostat setting, since Rp 
gives a p arallel resistive path. This has the effect 
of expanding the scal e  for short times and thereby 
p ermitting more accurate settings. 

C H A R A C T E R !  S T I  C S  

T i m e  D e l a y  R a n ge e n d  V o l tage R a ti n g  

Time Delay Voltage Rating 
Range (Seconds) ( Volts d-e) 

.05 - 0 . 4  24/32  

. 05 - 0 . 4  48 1 1 25 

. 05 - 0 .4  250 

. 05 - 1 . 0 24/ 3 2  

.05 - 1 .0 48/ 1 25 

.05- 1 .0 250 

0 . 2 - 4 . 0  24/32  
0 . 2 - 4 . 0  48/ 125 
0 . 2 - 4 . 0  250 

1 . 5 - 30 24/32 
1 .  5- 30 48/ 1 25 
1 . 5 - 30 250 
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108 

LLI 106 lL� 0 a: 104 ..... � ffi i 102 
o LLI 
a: O 
LL1 0 100 
0.. 11) 
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UPPER LIMI T TYPICAL 
APPROXIMAT�-!-\ CURVE7 
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LOWER LIMI T, _) APPROXIMATE -

20 30 40 50 60 7 0  
AMBIENT TEMPERATURE, IN DEGREES C ENTIGRAD E 

187A526 

Fig. 3. Timing Variation with Temperature Changes. 

B at t e ry D ra i n  

2 4  Volts d-e 32 Volts d-e 48 Volts d-e 1 25 Volts d-e 250 Volts d-e 

STAND-BY: 0 0 0 0 0 

OPERATING: 500 M A  4 20 M A  270 MA 180 MA 80 MA 

NOTE: TD- 5 with TX Relay has an extra operating drain of 63 MA at 48 or 1 25 VDC. 

V o l t a g e  R a t i n g  O ve r  T h e  T e m p e r a t ure  R a n g e  

The relay can stand 1 10% voltage continuously 

over a temperature range of -40° C. to + 70°C. 

R e v e r s e  P o l a ri t y  

Diode ( D1 ) l imits reverse voltage o f  the static 

components to l ess than one volt d-e, so that no 

damage i s  done to the circuit by connecting the relay 

with reverse polarity. However, the relay will, of 

course, not operate under this condition, and series 

resistor ( Rs) may over-heat if reverse voltage is 

applied for appro ximately 15 minutes or more. 

R e s et T i m e  

* TR drop-out time = 0 . 1 sec. or less. TR drop-out 

time of Relay with TX contact is an additional 1 5  

msec. 

4 

Discharge of timing capacitor: the discharge of 
C is essentially instantaneous, the R·C time constant 

through P being less than 20 milliseconds, in most 

cases. However, the discharge path through P is 

l imited by silicon voltage drops through SCR and n2, 

totalling, approximately one volt. Therefore, C dis­

charges rapidly through P down to about one volt 

and then more slowly through Rp down to zero volts. 

A c c u racy  

The accuracy of  the time delay depends upon 

the repetition rate of consecutive timings, the supply 

voltage, and the ambient temperature. Self-heating 

has a negligibl e effect on the time accuracy. 

( 1 )  N o m i n a l S et t i ng 

The first time delay, as measured with the test 

r . 
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TABLE OF R EP L AC E A BL E  P ARTS 

R EL A Y  CHA RACT E R I STI C Cl RCUI T l---------...-------------1 
SYMBOL 

Rs 

z 

D 

T 

RL 

c 

Rp 

TR 

TX 
Rc 

SCR 

p 

DC VOL TS 

24/32 
48/ 1 25 
250 

24/32  
48/ 1 25 
250 

All 

All 
All 
All 

24/ 3 2  
48/ 1 25 
250 
All 
All 

24/32  
48/ 1 25 
250 
24/3 2  
48/ 1 25 
250 
24/3 2 
48/ 1 25 
250 

All 
All 
All 

24/ 3 2  
48/ 1 25 
250 
250 
250 
48/ 1 2 5  
24/ 3 2  
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

24/32  
48/ 1 25 
250 

TIME RAN G E S  

All 
All 
All 

All 
All 
All 

All 

0 .05- 1 
0. 2- 4 
1. 5- 30 

0.05- 1 
0 . 0 5- 1  
0 . 05- 1 
0 . 2- 4  
1 . 5- 30 

0 .05- 1 
0 . 05- 1 
0 .05- 1  
0 . 2- 4  
0 . 2-4 
0 . 2- 4  
1 . 5- 30 
1 .  5- 30 
1 . 5- 30 

0 .05- 1  
0 . 2- 4  
1 .  5- 30 

All 
All 
0 . 05- 1 
0 . 2- 4  
1 .  5- 30 
All 
All 
All 
All 

All 
All 
All 

All 
All 
All 

D ESCRI PTION 

Resistor ,  40 Watts,  45 ± 5% ohms,  center tap 
Resistor, 40 Watts ,  550 ± 5% ohms, tap at 95 ohms 
Resistor, 40 Watts,  2500 ± 5% ohms 

Zener Diode, IN2977B , 1 0  Watts, 13 Volts 
Z ener Diode, IN2986B, 1 0  Watts,  24 Volts 
Z ener Diode, IN2999B,  1 0  Watts ,  56  Volts 

Silicon Diod e, 1N538, 200 Volts,  0. 75 Amp 

Rheostat ,  3 Watt , 40K 
Rheostat , 4 Watt , l OOK 
Rheostat ,  4 Watt . lOOK 

Resistor, 1/2 Watt, lK ± 1% 
Resistor , 1/2 Watt, lK ± 1% 
Resistor, 3 Watts , lK ± 5% 
Res istor, 1/2 Watt, 5 . 6K ± 1% 
Resistor, 1/2 Watt, 5 . 6K ± 1% 

Tantalum Capacitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf, 50 volts 
Tantalum Capacitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf. 50 volts 
Tantalum Capacitor, 22uf, (7 in parallel)  35 V 
Tantalum Capacitor, 22uf, (7 in parallel)  3 5  V 
Tantalu m Capacitor, 22uf, (7 in parallel)  50 V 

Resistor, 1/2 Watt , 62K ± 1% 
Resistor, 1/2 Watt ,  270K ± 1% 
Resistor, 1/2  Watt, 270K ± 1% 

Telephone Relay, 30 ohm coil 
Tel ephon e  Relay, 125 ohms coil 
Tel ephon e Relay, 125 ohm coil 
Telephone Rel ay, 650 ohm coil 
Telephone Relay, 650 ohm coil 
Telephone Relay , 760 ohm coil 
Resistor, 1/ 2  Watt , 56 ± 5% ohms 
Resistor, 1/2 Watt, 270 ± 5% ohms 
Resistor, 1/ 2  Watt,  470 ± 5% ohms 

Silicon Controll ed R ectifier, 2N885 
Silicon Control l ed Rectifi er ,  2N885 
Silicon Controlled Rectifier ,  2N886 

Potentiometer,  4 Watts ,  60 ± 10% ohms 
Potentio meter, 4 Watts ,  250 ± 10% ohms 
Pot entiometer ,  4 Watt s ,  1300 ± 10% ohms 

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

Printed in U.S.A. 
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T Y P E T D-5 R E L AY I . L .  41 -579. 1 F  

STOP 

T 0 - 5  
11£LAY 

I ,., 
0 I 

c:('; : :1: IIIISISTANCE 
NEON LIGHT 

(.II)TH[ CONNECTION OF THE LIGHT 
IS USED WHEN TESTING A TD·5 
WITH THl TX(TELEPHOHE RELAY). 

o - c  
SUPPLY 
VOLTAGE 

D.P. S .T. 
SWITCH 

START
��----------------------� 

Tllllt:ll 

187A527 

Fig. 4 Test Circuits for Type TD-5 Relay. 

� 

.=n�.m&lls 

. 190-32 SCII£W 

L 18 SCREW 
le ( FOil TIIICII 

PJIIEL USE 
L1a sruol " 

.190-32 SCREW 

9 ii 

llfUhAL SCI&IMATIC 

f-T WIIDI 
188A016 

F ig. 5 Internal Schematic of TD-5 with Tel ephone 
Relay ( TX). 

DIA •• MOLES FOR 
.190-32 MTG. SCREWS 

-lN 

PJIIEL CUTOUT l ORILLI•G 
FOil SIIII•FLUSit MTG. 

P :L.OT PLATE 5'-IM'} 
ON l'.E.L. "'Y (T"'EI 
T'O RE"'"'-) 

PAIIEL ORILLI•& OR CUTOUT FOR 
PRo.JECTIDII MTG. 

(FIIOIIT ¥lEW) 

s 1  
8 

W H E N  US.EO 

TEIIMIUL 
•UMBER 

57-D-7900 

Fig. 6 Outline and Drilling Plan for Type TD-5 Relay in Type F T11 Case. 
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TYP E TD-5 RELAY ______________________________________________________ __ 

2. Check the reference voltage circuit. This is done 
by measuring the d- e  voltage across the silicon 
power regulator .  Z.  Connect the d-e voltmeter 
positive terminal to the rear terminal of Rs and 
the negative terminal to relay terminal 8. Apply 
rated voltage per the test circuit diagram , Figure 
4. The Zener voltage should be between 1 1 . 0  and 
1 3 . 0  volts for 24/ 3 2  volt relays , between 2 1 . 5  and 
24 . 5  volts for 48/ 1 25 volt relays ,  and between 50 

and 58 volts for 250 volt relays.  
3. Check the timing capacitor voltage and the po­

tentiometer brush voltage (between printed circuit 
terminal 3 and relay terminal 8) with a cathode ray 
o scilloscope or a high resistance d-e voltmeter. 
It is necessary to scrap e  varnish from the capaci­
tor po sitive terminal in order to m ak e  a connection 
at this point. The brush voltage, which is constant 
until the telephone relay trip s,  shoul-d be  approxi­
mately one half the reference voltage. The cap aci­
tor shoul d gradually change to the potentiometer 
brush voltage, plus appro ximately one volt for 
silicon j unction forward voltage drop s through 
SCR and D2. 

4. If reference voltage, capacitor voltage, and po­
tentiometer voltage all app ear to behave correctly, 
the SCR may be the cause of tro ubl e. The anode 
to c athode voltage, as measured between printed 
circuit terminal s 4 and 3, shoul d be appro ximately 
one-hal f  the reference voltage until the capacitor 
voltage reaches the brush voltage, at which time 
the anode to cathode voltage should drop to ap­
proximately one volt. 

C al i b rat i o n  

Use the following p rocedure for calibrating the 
rel ay if  the relay adjustments have been disturbed. 
This procedure should not be used until it is appa­
rent that the relay is not in proper working order. 
Before calibrating, follow the Traub! e Shooting Pro­
cedure to locate the source of troubl e. 

1 . T el ep ho n e  Typ e  R e l ay Adju stm e n t  

Adjust the  armature gap on the  t el ephone type 
relay to be approximately .004 inch with the armature 
closed. This is done with the armature set-screw and 
l ock-nut. Al so , adjust contact leaf springs to obtain 
at l east . 0 1 5  inch gap on all contacts and at l east 
. 0 10 inch follow on all normally open contacts and at 
least .005 inch foll ow on all normally clo sed contacts. 

2. R h eo s tat  K no b  A d j u stm e n t, S a m e  S c al e  P l at e  

I f  i t  i s  necessary t o  replace the rheostat (T) or 

6 

the silicon power regul ator (23-) ,  the relay may be 
recal ibrated with the same scal e  pl ate, i n  mo st c ases. 
This is done by rotating the rheo stat shaft, without 
k nob,  until a time delay equal to the minimum scal e  
marking is  obtained. Then, align the knob for this 
del ay and tighten the knob set-screw securely. P ause 
several seconds between reading s for all delays 
above .05 seconds. See section under Accuracy for 
discussion o f  this. 

3. S c a l e P l ate  C a l i b rat ion, N e w S c al e P l at e  

If it i s  necessary t o  replace t h e  potentiometer 
(P) or the p rinted circuit, the relay should be recal i­
brated with a new scal e  plate. Use the following 
procedure: 

( a) .  With the knob off the shaft, set the rheostat 
(T) at maximum. 

(b). Adjust P so that the times are 5% to 10% 
longer than the maximum scale marking. 

( c) .  Set the rheo stat (T) at minimum and check 
that times are l ess than or equ al to the minimum seale 
marking. If not, adjust P slightly to reduce times. 
Tighten lock nut on P. 

( d) .  Place the knob on the rheostat shaft in such 
a po sition that the times are symmetrical with resp ect 
to the scale plate m arking. Tighten the knob set­
screw and mark cal ibration lines on the scale pl ate. 
When striking cal ibration lines for delays above 0.  5 

second, pause at least 3 seconds between readings. 
See section under Accuracy for discussion of this. 

4. I n d i c at i ng Contractor  S w i t c h  ( I C S ) 

Close the main relay contacts and pass suffi­
cient d-e current through the trip circuit to close the 
contacts of the ICS. This value of current should be  
not greater than the particular ICS tap setting being 
used. The operation indicator target should drop 
freely. 

The contact gap should be approximately . 04 7 " 
between the bridging moving contact and the adjust­
able stationary contacts. The bridging moving con­
tact should touch both stationary contacts simultan­
eously. 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 
the factory. However, interchangeabl e p arts can be 
furnished to customers who are equipped for doing 
repair work. When ordering parts, al ways give the com­
pl ete n ameplate data. 
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TYP E  TD-5 R ELAY 
I.L. 41 ·579. 1 F  

circuit shown in Figure 4 ,  taken at 25o C. and rated 

voltage, will be within four milli seconds of its set­

ting for settings of 0 .  2 seconds or l ess. For settings 

above 0. 2 seconds, this accuracy will be ±2%. 

( 2 )  Co n s e c u t i v e  T i m i n g s  

Incomplete capacitor discharge will cause 

changes in time delay. These changes are a function 

of discharge rate. Timing accuracy for slow rep eti­

tions will be per Tabl e I. 

T ob i e  I 

Delay Between Accuracy, as 

Relay Rating Readings P ercent of Setting 

. 0 5 - 1.0 seconds at l east 3 seconds ± 2% 
0. 2- 4.0 seconds at l east 5 seconds ± 2% 
1. 5 - 3.0 seconds at l east 5 seconds ± 2% 

Timing accuracy for fast repetitions will  be per 
Table II. 

T ob i e  I I  
Delay Between Accuracy, as 

Rel ay Rating 

. 0 5 - 1.0 seconds 

Readings P ercent of Setting 

instantaneous 

0. 2 - 4.0 seconds instantaneous 

1. 5 - 3.0 seconds approximately Yz sec. 

(3) S u p p l y  V o l t a g e  

± 4% 

± 4% 

± 4% 

Changes in suppl y voltage, between 80% and 

1 10% o f  nominal ,  cause tim e delay variations of no 

more than ± 3 mil liseconds for settings of 0. 3 seconds 

or l ess, and no more than ± 1% for settings above 0. 3 

seconds. 

(4) A m b i en t  T em p erature  

Changes in ambient temp erature cause changes 

in time del ay. This variation in time delay is a direct 

function of capacitance change with temperature. 

Typical variation of time del ay with temperature i s  

shown i n  Figure 3 . 

S E T T I N G S  

The time delay is sel ected by adjusting rheostat, 

T. 

The correct tap on series resistor, Rs, shoul d 
be selected for the supply voltage being used. 

I n d i c a t i n g  Co n t a c to r  S w i t ch ( I C S ) 

No setting is required on the res unit except the 

selection of the 0 . 2  or 2.0 ampere tap setting. This 

selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 

of the connecting screw. 

I N S T A L L A T I O N  

The relays should be mounted on switchboard 

p anel s  or their equival ent in a location free from dirt, 

moisture, excessive vibration, and heat. Mount the 

relay vertically by means of the four mounting holes 

on the flange for semi-flush mounting or by means of 

the rear mounting stud or studs for proj ection mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The electrical 

connections may be made directly to the terminal s by 

means of screws for steel panel mounting or to the 

terminal studs furnished with the rel ay for thick p anel 
mounting. The terminal studs may be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nuts with a wrench. 

For detailed FT case information refer to I .L.  

4 1-076. 

A D J U S T M E N T  A N D M A I N T E N A N C E  

The proper adjustments to insure correct op era­

tion of this rel ay have been made at the factory and 

should not be disturbed after receipt by the customer. 

In particular, do not remove knob from rheostat shaft 

and do not loosen potentiometer lock nut. 

Ac ceptance Test 

A timing check at m1mmum and maximum set­

tings is recommended to insure that the relay is in 

proper working order. A recommended test circuit 

is shown in Figure 4. When testing the TD- 5 with 

a TX telephone relay make the dotted connection as 

shown in Figure 4.  The neon lamp will light if the 

TX relay is operating properly. 

Ro u ti n e  M a i n ten a n c e  

All contacts should b e  cleaned periodically. A 
contact burnisher Slt 18 2A836H0 1 is recommended for 

thi s purpose. The use of abrasive material for clean· 

ing contacts is not recommended, because of the 

danger of embedding small particles in the face of 

the soft silver and thus imp airing the contact. 

T rou b l e  S h o o t i n g  P ro c edu r e  

Use the following procedure to locate the source 

of trouble if the TD- 5 is not operating correctly. 

1 .  Inspect all wires and connections, paying particu­

lar attention to tel ephone rei ay and printed circuit 

terminals. 
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T YP E T D-5 R ELAY ______________________________________________________ �1- L=·�4�1-�57�9�. 1 G  

circuit shown in Figure 4 ,  taken at 25° C .  and rated 
voltage ,  will be within four milliseconds of its set­
ting for settings o f  0 . 2  seconds or l ess. For settings 
above 0 .  2 seconds, this accuracy will be ± 2%. 

{ 2 )  Co n s e c u t i v e  T i m i n g s  

Incomplete capacitor discharge will cause 
changes in tim e  del ay. These changes are a function 
of discharge rate. Timing accuracy for slo w  rep eti­
tions will be p er Tabl e I .  

T ob i e  I 

Delay Between Accuracy, as 
Relay Ratin g  Readings P ercent of Setting 

. 0 5 - 1 . 0  seconds at least 3 seconds ± 2% 
0 . 2 - 4.0 seco nd s  at l east 5 seconds ± 2% 
1 . 5 - 3.0 seconds at l east 5 seconds ± 2% 

Timing accuracy for fast repetitions will be per 
Table II. 

T a b l e I I  
Delay Between Accuracy , as 

Relay Rating 

.05 - 1 .0  seconds 

Readings P ercent of Setting 

instantaneous 
0 .  2 - 4. 0 seconds instantaneous 
1 . 5 - 3. 0 seconds approximatel y \lz  sec. 

{3) S u p p l y V o l t a g e  

± 4% 
± 4% 
± 4% 

Changes in suppl y vol tage, between 80% and 
1 10% o f  nominal, caus e tim e del ay variations o f  no 
more than ± 3 mil liseconds for settings o f  0. 3 seconds 
or l ess, and no more than ± 1% for settings above 0 . 3 
seconds. 

{4) A m b i en t  T em p e r a t u r e  

Changes in ambient temp erature cause changes 
i n  time del ay. This vari ation in tim e  del ay i s  a direct 
function of capacitance change with t emperature. 
Typical variation of tim e  d el ay with temperature i s  
shown i n  Figure 3 .  

S E T T I N G S 

The time del ay is s el ected by adj usting rheostat, 
T. 

The correct tap on series resistor, R8, shoul d 
be sel ected for the supply voltage b eing used. 

I n d i c a t i ng C o n t o c tor  S w i t c h  { I C S )  

No setting i s  required on the res unit except the 
selection of the 0. 2 or 2. 0 ampere tap setting. This 
selection is made by connecting the l ead located in 

front of the tap block to the desired setting by means 
of the connecting screw. 

I N S T A L L A T I O N  

The relays should b e  mounted o n  switchboard 
p anel s  or their equival ent in a location free from dirt, 
moisture, e xcessive vibration, and heat. Mount the 
relay vertically by means of the four mounting holes  
o n  the  fl ange  for semi-flush mounting or by means o f  
t h e  rear mounting stud or studs for projection mount­
ing. Either a mounting stud or the mounting screws 
may be utilized for grounding the relay. The el ectrical 
connections may be made directly to the terminal s by 
means of screws for steel panel mounting or to the 
terminal studs furnished with the relay for thick p anel 
mounting. The t erminal studs may be easily removed 
or inserted by locking two nuts on the stud and then 
turning the proper nuts with a wrench. 

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

A D J U S T M E N T  A N D M A I N T E N A N C E  

The proper adjustments to insure correct op era­
tion o f  this rel ay have been made at the factory and 
should not be di sturbed after receipt by the customer. 
In particular, do not remove knob from rheostat shaft 
and do not loosen potentiometer lock nut. 

Acceptan ce Test 

A timing check at m1mmum and maximum set­
tings is recommended to insure that the rel ay is in 
proper working order. A recommended test circuit 
is  shown in Figure 4 .  When testing the  TD- 5 with 
a TX tel ep hone relay make the dotted connection as 
shown in Figure 4 .  The neon lamp will light if the 
TX relay is operating properly. 

Ro u ti n e  M a i n t en a n c e  

All contacts should be cleaned p eriodically. A 
contact burnisher Stt 18 2A836HO 1 i s  recommended for 
thi s p urpose. The use of abrasive material for clean­
ing contacts i s  not recommended, because of the 
danger o f  embedding small p arti cl es in the face of 
the soft silver and thus imp airing the contact. 

T rou b l e  S h o o t i n g  P ro c edu r e  

Use the following proc edure to locate the  source 
of trouble if  the TD- 5  is not operating correctly. 

1. Insp e ct all wires and connections, p aying particu­
l ar attention to tel ephone rel ay and p rinted circuit 
terminal s. 
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TYP E TD-S R ELAY ______________________________________________________ __ 

2. Check the reference voltage circuit. Thi s is done 
by measuring the d-e vo ltage acro s s  the silicon 
power regulator , Z. Connect the d-e voltmeter 
positive terminal to the rear terminal of R s and 
the ne gative t erminal to relay terminal 8. Apply 
r ated voltage per the test circuit diagram, Figure 
4 .  T he Zener voltage should be between 1 1 . 0 and 
1 3 . 0  volts for 24/ 3 2  volt relay s ,  between 2 1 . 5  and 
2 4 . 5  volts for 4 8/ 1 25 volt  r el ays , and between 50 
and 58 volts for 250 volt relays. 

3 .  Check the timing c ap acitor voltage and the p o­
tentiometer brush voltage ( b etween printed circuit 
terminal 3 and rel ay terminal 8) with a c athode ray 
o scill o scope or a high resistance d- e voltmeter. 
It is neces sary to scrap e  varnish from the cap aci­
tor po sitive terminal in order to m ake a connection 
at thi s point. The brush voltag e ,  which is constant 
until the tel ephone relay trip s ,  shoul-d b e  app ro xi­
matel y one half the reference voltage. The c ap aci· 
tor shoul d gradual l y  change to the potentiometer 
brush voltag e ,  plus appro xim ately one volt for 
silico n j unction forward voltage drop s through 
SCR and D2. 

4. If reference voltage, c ap acitor voltage, and po­
tentiom eter voltage all app ear to behave correctly ,  
the SCR may be the cause of  troubl e. The ano de 
to c atho d e  voltag e ,  as measured between printed 
circuit terminal s 4 and 3 ,  sho ul d  be appro ximately 
one- half the reference voltage until the capacitor 
voltage reaches the brush voltage , at which tim e  
the ano d e  t o  cathode voltage should drop t o  ap­
pro xim at el y one volt. 

C al i b r a t i o n  

Use the follo wing procedure for calibrating the 
rel ay if the relay adjustments have b een disturbed. 
Thi s procedure shoul d not be used until it is app a­
rent that the rel ay is  not in pro p er working order. 
Before c al ibrating,  follow the Troubl e Shooting P ro­
cedure to locate the source of troubl e. 

1 .  T el ep ho n e  T yp e  R el ay A dj u stm e n t  

Adjust t h e  arm ature gap o n  the t el ep hone typ e 
rel ay to be approximatel y . 0 0 4  inch with the armature 
clo s ed. Thi s is done with the armature set- screw and 
l o ck-nut. A1 so, adj ust contact l eaf springs to obtain 
at l e ast . 0 15 inch gap o n  all contacts and at l east 
. 0 10 inch fol l o w  on all normally open contacts and at 
l e ast . 0 0 5  inch foll o w  o n  all normally clo sed contacts. 

2. R h eo s tat  K n o b  A d j u stment, S a m e  S c al e  P l at e  

I f  it i s  necessary t o  replace the rheo stat ( T) or 

6 

the silicon po wer regul ator (23-),  the relay m ay be 
recalibrated with the s am e  scal e  pl ate,  i n  mo st c ases. 
This i s  done by rotating the rheo stat shaft, without 
k no b ,  until a time del ay e qual to the minimum scal e  
marking i s  o btained. Then, align the knob for thi s 
delay and tighten the knob set- s crew securel y. P ause 
several seconds between readings for all del ay s  
above . 0 5  seco nd s. See section under Accuracy for 
discussion o f  this. 

3. S c a l e P l ate  Ca l i b rat i o n, N e w S c al e  P l at e  

I f  i t  i s  necessary t o  repl ace the p otentiometer 
(P) or the p r i nted circuit, the relay should be recali­
brated with a new scal e pl ate. Use the follo wing 
pro c edure:  

( a) .  With the knob off the shaft, set the rheo stat 
( T) at maximum. 

(b) .  Adj ust P so that the times are 5% to 10% 
longer than the maximum scale marking. 

( c) .  Set the rheo stat ( T) at minimum and che ck 
that time s  are l ess than or e qu al to the minimum scal e  
marking. I f  not, adjust P slightl y to reduce tim es. 
Tighten l o ck nut on P .  

( d) .  P l ac e  th e knob o n  the rheo stat shaft i n  such 
a po sitio n that the time s are symmetrical with r e sp ect 
to the scal e plate marking. Tighten the knob set­
screw and mark calibration lines on the scal e  p l ate. 
When striking calibration lines for delay s  above 0 .  5 
s econd, p ause at l e ast 3 seconds b etween readings. 
See section under Accuracy for di scussion of  thi s. 

4 .  I n  di c a t i  n g  Cont racto r  S w i t ch (I C S )  

Close the main relay contacts and p ass suffi­
cient d- e current through the trip circuit to close the 
contacts of the res. This value of current should b e  
not greater than the p articular res t ap setting being 
use d. The ope ration indicator target should drop 
freely. 

The contact gap shoul d be approximately . 0 4 7 "  
between the bridging moving contact and the adjust­
able stationary contacts. The bridging moving con­
tact should touch both stationary contacts simultan­
eously. 

R E N E W A L  P A R T S  

Rep air work can be done mo st satisfactorily at 
the factory. Ho wever, interchang eabl e p arts can be 
furnished to customers who are equipp e d  for doing 
rep air wo rk. When ordering p arts, al ways give the com­
pl ete namepl ate data. 
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STOP ' 

T 0 - 5  
RfLAY 

I ,., 
' I  () : ""' HIGH I!ISISTANCE 

�ON LIGHT 

(LI)THE CONIIECTION OF THE LI GHT 
JS USEO WHEN TESTING A TD-!1 
WITH TH£ TX( TELEPHOHE RELAY). 

D-C 
SUPPLY 

VOLTAGE 

D.P. S.T. 
SWITCH 

STAIIT ��------------------__J 
Tlllt:ll 

187A527 

Fig. 4 Test Circuits for Type TD-5 Relay. 
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IMfhAl SQtiMATIC 

188A016 

Fig. 5 Internal Schematic of TD-5 with Telephone 
R elay ( TX).  
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57-D-790 

Fig. 6 Outline and Drilling Plan for Type TD-5 Relay in Type FT11 Case. 
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TYP E TD-S R ELAY----------------------------�-----------------------------

TABLE O F  R EP L AC EABL E P ARTS 

CI RCUI T 

SYMBO L 

z 

D 

T 

c 

Rp 

TX 
Rc 

SCR 

p 

R EL A Y  CHARACT E R I STI C 

DC VOL T S  

24/3 2  
48/ 1 25 
250 

24/ 3 2  
48/ 1 25 
250 

All 

All 
All 
All 

24/ 3 2  
48/ 1 25 
250 
All 
All 

24/3 2  
48/ 1 25 
250 
24/3 2  
48/ 1 25 
250 
24/3 2 
48/ 1 25 
250 

All 
All 
All 

24/ 3 2  
48/ 1 25 
250 
250 
250 
48/ 1 25 

24/ 3 2  
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

2 4/ 3 2  
48/ 1 25 
250 

TIM E RAN G E S  

All 
All 
All 

All 
All 
All 

All 

0 .05- 1 
0. 2- 4 
1. 5- 30 

0.05- 1 
0 .05- 1 
0 . 05- 1 
0. 2- 4  
1 . 5- 30 

0 .05- 1 
0 . 05- 1 
0 .05- 1 
0 . 2-4 
0. 2-4  
0.  2- 4 
1. 5- 30 
1 .  5- 30 
1 .  5- 30 

0 .05- 1  
0 . 2-4  
1 .  5- 30 

All 
All 
0 .05- 1 
0. 2- 4 
1 . 5-30 
All 
All 
All 
All 

All 
All 
All 

All 
All 
All 

D ESCRI P TION 

Resistor ,  40  Watt s ,  45 ± 5% ohm s ,  center tap 
Resistor,  40 Watts ,  550 ± 5% ohms, tap at 95  ohms 
Resistor,  40 Watts, 2500 ± 5% ohms 

Z ener Diode,  IN2977B , 10 Watts,  13 Volts 
Zener  Diode,  IN2986B , 10 Watts,  24 Volts 
Zener Diode, IN299 9 B ,  10 Watt s ,  56 Volts 

Silicon Diode,  1N538,  200 Volts, 0 . 7 5  Amp 

Rheostat , 3 Watt ,  40K 
Rheostat , 4 Watt ,  l OOK 
Rheostat , 4 Watt ,  l OO K  

Res istor, 1/ 2 Watt , l K  ± 1% 
Resistor , 1 / 2  Watt, lK ± 1% 
Resistor, 3 Watts , lK  ± 5% 
Res istor, 1/ 2 Watt, 5 . 6K ± 1% 
Resistor, 1 / 2  Watt, 5 . 6K ± 1% 

Tantalum Capacitor, 2 2uf, 35 volts 
Tantalum Capacitor ,  2 2uf, 35 volts 
Tantalum Capacitor , 2 2uf, 50 volts 
Tantalum Capacitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf. 50 volts 
Tantalum Capacitor, 2 2uf, (7  in parallel )  35 V 
Tantalum Capacitor, 22uf, (7 in parallel)  3 5  V 
Tantalum Capacitor, 22uf, (7 in par allel)  50 V 

Resistor, 1/ 2 Watt, 62K ± 1% 
Resistor, 1 / 2  Watt ,  270K ± 1% 
Resistor, 1 / 2  Watt,  270K ± 1% 

Telephone Relay, 30 ohm coil 
Telephone Relay, 125  ohms coil 
Tel ephone Relay, 125  ohm coil 
Telephone Relay, 650 ohm coil 
Telephone Relay , 650 ohm coil 
Telephone Relay, 7 60 ohm coil 
Resistor, 1/ 2 Watt , 56 ± 5% ohms 
Resistor, 1/ 2 Watt,  270 ± 5% ohms 
Resistor, 1/2  Watt ,  1 200  ± 5% ohms * 

Silicon Controlled Rectifier , 2N885 
Silicon Control led Rectifi er ,  2N885 
Silicon Controlled Rectifier,  2N886 

Potentiometer ,  4 Watts , 60 ± 10% ohms 
Potentiometer , 4 Watts , 250 ± 1 0% ohms 
Pot entiomete r ,  4 Watt s ,  1 300 ± 10% ohms 

W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
N EWAR K ,  N .  J. R E LAY- I N STR U M E NT D IVI S I O N  
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187A526 

Fig. 3. Timing Variation with Temperature Ch anges. 

B at tery  D ra i n 

STAND-BY: 

OPERATING: 

24 Volts d-e 

0 

500 MA 

32 Vol ts d-e 

0 

420 MA 

48 Volts d-e 1 25 Volts d-e 250 Volts d- e 

0 0 0 

270 MA 180 MA 80 MA 

NOTE: TD-5 with TX Relay has an extra operating drain o f  6 3  MA at 48 or 1 25 VDC. 

V o l t a g e  R a t i n g  O v e r  T h e T e m p e r a t u r e  R a n ge 

The relay can stand 1 10% voltage continuously 
over a temperature range of -40° C. to + 70°C. 

R e v e r s e  P o l a ri t y  

Diode ( D1 ) l imits reverse voltage o f  the static 
component s to l ess than one volt d-e ,  so that no 
damage is done  to the circuit by connecting the rel ay 
with reverse polarity. However, the relay will ,  of  
course, not operate under thi s  condition, and series 
resistor ( Rs) may over-heat if reverse vol tage is 
applied for approximately 15 minutes or more. 

R e s e t  T i m e  

TR drop-out tim e  = 0.  1 sec.  o r  l ess. TR drop-out 
tim e  of Rel ay with TX contact is an additional 1 5  
m sec. 

4 

Discharge of timing cap acitor: the discharge of 
Cis essenti ally instantaneous, the R-C time constant 
through P being l ess than 20 milliseconds, in most 
cases. However, the discharge path through P i s  
l imited b y  silicon voltage drops through SCR and D2, 
totallin� approximately one volt. Therefore, C di s­
charges  rapidly through P down to about one volt 
and then more slo wl y  through R p do wn to zero volts. 

A c c u ra c y  

The accuracy of the time delay depends upon 
the repetition rate of consecutive timings, the supply 
voltage, and the ambient temperature. Self-heating 
has a negligibl e effect on the time accuracy. 

( 1 )  N o m i n a l S et t i ng 

The first time del ay, as measured with the test 
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Fig. 2. Internal Schematic of Type TD-5 Relay. 

from the inductive voltage kicks associated with the 
telephone rel ay (TX) coi l .  A resistor i s  connected 
in seri e s  with the coil of  the TX relay for use on 
48/ 1 25 volts. This resistor is j ump ered for 48 VDC 
operation. Op erate time is 9 m s  - 48VDC, 6ms -
1 25VDC, Dropout time is 15ms. 

lnd i  eating Contacto r  Swit ch (I C S) 

The indicating contactor switch is a sm all  d- e 
op erated cl apper typ e device. A m agnetic armature, 
to which leaf- spring mounted contact s are attached, 
is attracted to the m agnetic core upon energi zation 
of the switch. When the switch closes,  the moving 
contacts bridge t wo stationary contacts, compl eting 
the trip circuit. Al so , during thi s op eration two 
fingers o n  the armature defl ect a spring l ocated on 

the front of the switch, which allows the op eration 
indicator target to drop. The target is reset from the 
outside of  the case by a p ush rod located at the bot­
tom of the case. 

The front spring, in addition to holding the tar­
get, provides restraint for the armature and thus con­
trols  the pickup value o f  the switch. 

O P E R A T I O N  

Operation of the TD- 5 relay occurs when a s il i­
con controlled rectifier (SCR) switches from a non­
conducting state to a conducting state. In the non­
conducting state, the SCR acts as an opened switch 
to prevent energization of the telephone relay (TR), 
but in the conduct ing state acts as a closed switch 
to connect the telephone relay to the d-e source. To 
switch the SCR from a non-conducting state to a con­
ducting state requires that a maximum of 20 micro-

amperes flow in the gate of the SCR. This current is  
produced by the difference in voltage across the ca­
pacitor (C) and the brus h of the potentiometer (P). 

When d-e voltage is first applied to the relay, 
voltage instantaneously appears across the potenti­
ometer brush but is delayed in building up across 
the capacitor in accordance with the R- C time con­
stant of the circuit. As lopg as the capacitor voltage 
is less than the potentiometer brush voltage, a re­
verse voltage appears across the diode, D 2 , and the 
SCR to keep the silicon controlled rectifier (SCR) 
biased off. When the cap acitor voltage reaches the 
potentiometer brush voltage plus approximately one 
volt (forward voltage drop across SCR and D 2l .  gate 
current will flow to the silicon controlled rectifier 
(SCE). This current switches the SCR to a con­
ducting state to allow the telephone relay (TR) to 
pickup . 

The SCR l atche s on when it switches and c an b e  
reset only  b y  removing voltage from terminals 8 and 9 .  
I f  a trip coil supervisory indicator l amp is  used, when 
the timer is used with a fault detector to trip a breaker, 
a breaker "a" contact must be connected between 
terminal 8 of the rel ay and negative. 

The rate at which the capacitor charges is deter­
mined by the rheostat setting. The charging rate is  
not a l inear function of  rheostat setting, since Rp 
gives a p arallel resi stive p ath. This has the effect 
o f  e xpanding the seal e  for short times and thereby 
p ermitting more accurate settings. 

C H A R A C T E R I S T I C S  

T i m e  D e l a y  R a n g e  a n d  V o l ta g e  R a t i n g  

Time Delay Voltage Rating 
Range (Seconds) ( Volts d-e)  

.05 - 0.4 24/ 3 2  

. 05 - 0 .4  48/ 1 25 

. 0 5 - 0 .4  250 

. 05 - 1 .0 24/3 2  

. 05 - 1 . 0  48/ 1 25 

. 05 - 1 . 0  250 

0 . 2- 4 .0  24/32 
0 . 2 - 4 .0  48/ 1 25 
0 . 2 - 4 . 0  250 

1 . 5 - 30 24/32 
1 . 5 - 30 48/ 1 25 
1 . 5 - 30 250 

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E TD-S RELAY ______________________________________________________ ___ 

P LOCK NUT 

2 

- .� � 

/ TR 

KNOB LOCKING SCR EW 

Fig. 7 .  Type TD-5 Relay Without Case, 
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INSTALLATION • 

Westinghouse t . L .  4 1 - 579 . 1 G  

OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE TD-5 TIME DELAY RELAY 

C A U T I O N :  Before p utting relays into service ,  op er­
ate the rel ay to check the electrical connections.  
Close  the red handle switch l ast when p lacing the 
relay in service.  Open the red handle switch first 
when removing the relay from service.  

A P PL I C A T I O N  

The typ e T D- 5  rel ay i s  a d-e timing relay for 
general auxili ary service. It has an overall range of 
. 0 5  to 30 seconds. 

C O N S T R U C T I O N  

The typ e  TD-5 relay consists of a reference 
voltage circuit, a rheostat (T) and scal e p l ate ,  a 
voltage biasing potentiometer ( P ) ,  a printed circuit 
containing static timing components, an output 
telephone relay (TR) , and an indicating contactor 
switch (ICS) . An auxiliary relay (TX) is supplied 
on some typ es to override bounce of the initiating 
contact. 

R efere n c e  V o l tage C i r c u i t s  

The reference voltage circuit provides a fixed 
supply voltage to the R-C time delay circuit and pro­
tects the static components from high voltages.  It 
cons ists of a silicon power regulator and a series 
resistor ( Rs).  The silicon power regulator ( Z) is a 
10 watt Zene r diode mounted on an aluminum heat 
sink. The series resistor ( Rs )  is a 3\lz inch resistor 
which is tapped for 24/ 32  volt d-e and 48/ 1 25 volt 
d-e relays . 

R h eo stat an d S c al e P l otP. 

The rheo stat ( T) provides a variabl e resistance 
for the R-C time del ay circuit. It is of wire- wound 
construction, which minimi zes resi stanc e change 
with temperature. Do not remove the k nob from the 
rheo stat shaft, since it is not easy to repl ace the 
knob in the cal ibrated position. The timing f'cal e is 
non- l inear as exp l ai ned in th e section under P r inted 
Circuit. 
Poten tiom eter 

The potentiometer ( P ) ,  pro v i d e s  a bi asing vol t-

S U P E RSEDES I .  L .  4 1 - 579 . 1  F 
*Denotes change from superseded i ssue.  

age which keeps the silicon control led rectifier ( SCR) 
turned off until the cap acitor voltage reaches the 
potentiometer brush voltage. It is of wire-wound con­
struction and has a locking nut which should not be 
loo sened unless the rel ay is  being re-calibrated. 

P r i n t e d  C i r c u i t  

The printed circuit contains a diode (D 1l which 
p rotects the static components in case the relay is 
connected with reverse polarity , a l imiting timing re­
sistor ( R L) ,  timing capacitor (C) a parallel  resistor 
(R p) which makes the calibrating scale non-linear 
and a silicon control led rectifier (SCR). The pr inted 
circuit also contains a diode (D 2) to reverse bias 
SCR, a resistor (Rc) and diode ( D 3) to· protect the 
static components from the inductive voltage kick 
associated with the telephone relay coil, and series 
diodes (D 4, D 5, and D 6) which compensate for the 
forward voltage drop through SCR and D 2 and thereby 
prevent timing variations caused by reference voltage 
changes due to self-heating of the Zener diode . 

T el ep ho n e  R e l a y ( T R )  

The telephone rel ay ( TR) i s  energized by SCR 
at the conclusion of the time del ay. The coil is ener­
gized by at least three times  pick-up wattage to in­
sure positive contact operation. The contacts are 
made of p alladium and are suitabl e for circuit bre ak er 
trip duty, as proven by many years of experience in 
other relays. Two sets of transfer contacts are pro­
vided to gi ve a flexibl e trip circuit arrangement. 

Tel ephone Relay (TX)  

The telephone r e l ay (TX) is energized by the 
app lication of a d . c .  voltage to the relay. B ecause 
of its slow dropout characteristic a contact of the 
TX relay is connected around the contact of the 
initiating relay to maintain voltage to the timing 
modul e  of the relay if the contact of the initiating 
relay bounces.  Refer to Fig.  5 .  

A resistor and diode are connected across the 
coil of the TX relay to protect the static components 
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INSTALLATION • 

Westinghouse I . L . 41 -579 . 1  H 

OPERATION • MAINTENANCE 

I N ST R UCTIONS 
TYPE TD-5 TIME DELAY RELAY 

C A U T I O N :  Before p utting relays into service,  op er­
ate the rel ay to check the el ectrical connections. 
Close the red handle switch l ast when placing the 
relay in service. Open t he red handl e switch first 
when removing the relay from service.  

A P P L I C A T I O N  

The typ e TD- 5 rel ay i s  a d- e timing rel ay for 
general auxili ary service. It has an overall range of 
. 0 5  to 30 seconds. 

C O N S T R U C T I O N  

The type TD-5 relay consists of a reference 
voltage circuit, a rheostat (T) and scale plat e ,  a 
voltage biasing potentiometer ( P ) ,  a printed circuit 
containing static timi ng components ,  an output 
telephone rel ay (TR), and an indicating contactor 
swi tch ( ICS). An auxili ary relay (TX) is supplied 
on some typ es to override bounce of the initiating 
contact. 

Reference  V o l tage C i rc u i t s  

The reference voltage circuit provides a fixed 
supply voltage to the R-C time delay circuit and pro­
tects the st atic components from high voltages. It 
cons ists of a silicon power regulator and a series 
resistor (Rs). The silicon power regulator ( Z) is a 
10 watt Zene r diode mounted on an aluminum heat 
sink. The series resistor (Rs)  is a 3V2 inch resistor 
which is t apped for 24/ 32  volt d-e and 48/ 1 25 volt 
d-e rel ays . 

R h eo s tat  and  S c a l e  P l atA 

The rheostat (T) provides a variabl e resi stance 
for the R-C time del ay circuit. I t  is  of wire-wound 
construction,  which minimi zes resi stanc e change 
with temperature. Do not remove the knob from the 
rheo stat shaft, since it  is not easy to repl ace the 
knob in the calibrated posi tion. The timing o:cal e is 

non- l inear as expl ained in the section under P r inted 
Circuit . 
P o t en t i o m e t e r  

The potentiometer ( P ) ,  provi des a biasing vol t-

SU PERSEDES I . L .  4 1 -579 . 1 G  
*Denote s  change from su perseded i ssue .  

age whi ch keeps the silicon control l e d  rectifi er ( SCR) 
turned off until the cap acitor voltage reaches the 
potentiometer brush voltage. It is of wire-wound con­
struction and has a locking nut which should not be 
loo sened unless the rel ay i s  being re-calibrated. 

P r i n t e d  C i r c u i t  

The printed circuit contains a diode (D 1) which 
p rotects the stat ic compone nts in case the relay is 
connected with reverse polarity, a limiting timing re­
sistor ( R L),  timing capacitor (C) a parallel resi stor 
(R p) which makes the calibrating scale non-linear 
and a silicon controlled rectifier (SCR). The pr inted 
circuit  also contains a diode (D 2) to reverse bias 
SCR, a res is tor (Rc) and diode (D 3) to·  protect the 
static components from the inductive voltage kick 
associ ated with the telephone relay coil, and series 
diodes (D 4, D 5• and D 6) which compensate for the 
forward voltage drop through SCR and D 2 and thereby 
prevent timing variations caused by reference voltage 
changes due to self-heating of the Zener diode. 

T el ep ho n e  R e l a y ( T R )  

The tel ephone rel ay ( TR) i s  energized by SCR 
at the conclusion of the time del ay. The coil is ener­
gized by at least three times pick-up wattage to in­
sure po sitive contact operation. The contacts are 
made of p all adium and are suitabl e for circuit breaker 
trip dutY, as proven by m any years of experience in 
other relays. Two sets of transfer contacts are pro­
vided to gi ve a flexibl e  trip circuit arrangement. 

Tel ephone Relay (TX) 

The telephone rel ay (TX) is energized by the 
application of a d . c .  voltage to the relay. Because 
of its slow dropout characteristic a contact of the 
TX relay is conne cted around the contact of the 
initi ating relay to maintai n  voltage to the timing 
module of the relay if the cont act of the initi ating 
relay bounces.  Refer to Fig. 5. 

A resistor and diode are connected across the 
coil  of the TX relay to protect the static components 
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KNOB LOCK ING SCREW 

* Fig. 1 .  Type TD-5 Relay Without Case. 
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Fig. 2. Internal Schematic of Type TD-5 Relay. 

from the inductive voltage kicks associated with the 
telephone relay (TX) coil . A resistor is connected 
in seri e s  with the coil of  the TX rel ay for use on 
48/ 1 25 volts. This resistor is jump ered for 48 VDC 
operation. Op erate time is 9ms - 48VDC, 6ms -
1 25VDC, Dropout time is 15ms. 

l n d i  e a t i n g  C a n ta c to r  S w i t c h  ( I C S ) 

The indicating contactor switc h is a sm al l  d- e 
op erated cl apper typ e device. A magnetic armature, 
to which leaf- spring mounted contacts are attached, 
is attracted to the magnetic core upon energi zation 
of the switch. When the switch cl oses,  the moving 
contacts bridge two stationary contacts, compl eting 
the trip circuit. Al so , during thi s  operation two 
fingers o n  the armature defi ed a spring located on 
the front of  the switch, which allows the operation 
indicator target to drop.  The target is reset from the 
outside of the case by a p u sh rod located at the bot­
tom of the case. 

The front spring, in additio n to hol ding the tar­
get, p rovides restraint for the armature and thus con­
trols the p ickup value o f  the switch. 

O P E R A T I O N  

Operation of the TD- 5 relay occurs when a sili­
con controlled rectifier (SCR) switches from a non­
conducting state to a conducting state. In the non­
conducting state , the SCR acts as an opened switch 
to prevent energization of the telephone relay (TR), 
but in the conducting state acts as a closed switch 
to connect the telephone rela.Y to the d-e source. To 
switch the SCR from a non-conducting state to a con­
ducting state requires that a maximum of 20 micro-

amperes flow in the gate of the SCR. This current is 
produc ed by the difference i n  voltage across the ca­
pacitor (C)  and the brush of the potentiometer ( P ). 

When d-e voltage is first applied to the relay, 
voltage instantaneously appears across the pote nti­
ometer brush but is delayed in bui lding up across 
the capacitor in accordance with the R- C time con­
stant of the circuit. As lopg as the capacitor voltage 
is less than the potentiometer brush voltage,  a re­
verse voltage appears across the di ode, D 2 , and the 
SCR to keep the silicon controlled rectifier (SCR) 
biased off. When the cap acitor voltage reaches the 
potent iometer brush voltage plus approximately one 
volt (forward voltage drop across SCR and D 2), gate 
current will flow to the silicon controlled rectifier 
(SCE). This current switches the SCR to a con­
ducting state to allow the telephone relay (TR) to 
pickup . 

The SCR l atche s on when it switches and c an be 
reset only by removing voltage from terminal s 8  and 9 .  
I f  a trip coil supervisory indicator l amp i s  used, when 
the timer is used with a fault detector to trip a breaker, 
a break er "a" contact must be connected between 
terminal 8 of  the rel ay and negative. 

The rate at which the capacitor charges is  deter­
mined by the rheostat setting. The charging rate is  
not a linear function of rheostat setting, since Rp 
gives a p arallel resi stive p ath. This has the effect 
of exp anding the seal e  for short times and thereby 
p ermitting more accurate settings. 

C H A R A C T E R I S T I C S  

T i m e  D e l a y  R a n ge a n d  Vo l ta g e  R a ti n g  

Time Delay Voltage Rating 
Range (Seconds) ( Volts d-e) 

. 0 5 - 0 . 4  24/ 3 2  

. 05 - 0 . 4  48/ 1 25 

. 0 5 - 0 . 4  250 

. 05 - 1 . 0  24/ 3 2  

. 05 - 1 . 0  48/ 1 25 
. 05 - 1 . 0  250 

0 . 2- 4 . 0  24/32 
0 . 2 - 4 . 0  48/ 1 25 
0 . 2 - 4 . 0  250 

1 . 5 - 30 24/32  
1 . 5 - 30 48/ 1 25 
1 . 5 - 30 250 
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Fig. 3. Timing Variation with Temperature Changes. 

B attery D ra i n 

STAND-BY: 

OPERATING:  

24 Volts d-e 

0 

500 MA 

32 Volts d-e 

0 

420 MA 

48 Volts d-e 1 25 Vo.lts d-e 250 Volts d- e 

0 0 0 

270 MA 180 MA 80 MA 

NOTE: TD- 5 with TX Relay has  an extra operating drain o f  6 3  MA at  48  or 125  VDC. 

V o l t a g e  R a t i n g  O ve r  T h e T e m pera ture  R a n g e  

The relay can stand 1 10% voltage continuously 
over a temperature range of -40° C. to + 70°C. 
R ev e r s e  P o l a ri t y  

Diode ( D1 ) limits reverse voltage of the static 
components to l ess than one volt d-e,  so that no 
damage is done to the circuit by connecting the rel ay 
with reverse polarity. However, the relay will ,  of  
course, not operate under this condition,  and series 
resistor ( RSJ may over-heat if reverse vol tage is 
applied for approximately 15 minutes or more. 

R e s et T i m e  

T R  drop-out time = 0.  1 sec. o r  less.  TR drop-out 
time o f  Relay with TX contact i s  an additional 1 5  
msec. 

4 

Di scharge of timing capacitor: the discharge of 
C is essenti ally instantaneous,  the R-C time constant 
through P being l e ss than 20 milliseconds, in most 
cases. However, the discharge path through P i s  
l imited b y  silicon voltage drops  through SCR and D2, 
totalling, approximately one volt. Therefore, C di s­
charges rapidly through P down to about one volt 
and then more slowly through Rp down to zero volts. 

A c cu ra c y  

The accuracy of the time delay depends upon 
the  repetitio n rate of consecutive timings, the  supply 
voltage, and the ambient temperature. Self-heating 
has a negligibl e effect on the time accuracy. 

( 1 )  N o m i n al S et ti ng 

The first time del ay, as measured with the test 

r 
I 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E TD-5 R ELAY ____________________________________________________ ___ 

TABLE O F  R EP L AC E A BL E P ARTS 

CI RCUI T 

SYMBO L  

Rs 

z 

D 

T 

RL 

c 

Rp 

TR 

TX 
Rc 

SCR 

p 

R EL A Y  CHARACT E R I STI C 

DC VOL T S  

24/ 3 2  
48/ 1 25 
250 

24/ 3 2  
48/ 1 25 
250 

All 

All 
All 
All 

24/ 3 2  
48/ 1 25 
250 
All 
All 

24/ 3 2  
48/ 1 25 
250 
24/3 2  
48/ 1 25 
250 
24/3 2 
48/ 1 25 
250 

All 
All 
All 

24/ 3 2  
48/ 1 25 
250 
250 
250 
48/ 1 25 
24/ 3 2  
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

24/ 3 2  
48/ 1 25 
250 

TIME RAN G E S  

All 
All 
All 

All 
All 
All 

All 

0 .05- 1 
0. 2- 4  
1 .  5· 30 

0. 05- 1 
0 .05- 1 
0 . 05- 1 
0 . 2- 4  
1 . 5- 30 

0. 05- 1 
0 . 05- 1  
0 . 05- 1 
0 . 2-4 
0. 2-4 
0. 2- 4 
1. 5- 30 
1 . 5- 30 
1 . 5- 30 

0 . 05- 1  
0.  2- 4 
1. 5- 30 

All 
All 
0. 05- 1 
0. 2- 4 
1. 5- 30 
All 
All 
All 
All 

All 
All 
All 

All 
All 
All 

D ESCRI PTION 

Resistor ,  40  Watts ,  45 ± 5% ohm s ,  center tap 
Resistor, 40 Watts,  550 ± 5% ohms, tap at 95 ohms 
Resistor, 40 Watts, 2500 ± 5% ohms 

Z ener Diode, IN2977B,  10  Watts, 1 3  Volts 
Z ener Diode, IN2986B, 10 Watts, 24 Volts 
Z ener Diode, IN2999B,  10 Watts , 56 Volts 

Silicon Diod e, 1N538, 200 Volts,  0 .  7 5  Amp 

Rheostat , 3 Watt , 40K 
Rheostat , 4 Watt ,  l OOK 
Rheostat , 4 Watt ,  l OOK 

Res istor, 1/2  Watt, lK ± 1% 
Resistor , 1/2 Watt, lK ± 1% 
Resistor, 3 Watts , lK ± 5% 
Resistor, 1/2 Watt, 5 . 6K ± 1% 
Resistor, 1/ 2 Watt, 5.  6K ± 1% 

Tantalum Capacitor, 2 2uf, 35 volts 
Tantalum Capacitor, 2 2uf, 35 volts 
Tantalum Capacitor, 2 2uf, 50 volts 
Tantalum Capacitor, 22uf, 35 volts 
Tantalum Capacitor, 22uf, 35 volts 
Tantalum Cap acitor, 22uf, 50 volts 
Tantalum Capacitor, 22uf, (7 in parallel)  35 V 
Tantalum Capacitor, 22uf, (7 in parallel)  3 5  V 
Tantalum Capacitor, 22uf, ( 7  in parallel)  50 V 

Res istor, 1/ 2 Watt , 6 2K ± 1% 
Resistor, 1/2  Watt, 270K ± 1% 
Resistor, 1 / 2  Watt, 270K ± 1% 

Telephone Relay, 30 ohm coil 
Tel ephone  Relay, 125 ohms coil 
Tel ephone Relay, 125 ohm coil 
Tel ephone Relay, 650 ohm coil 
Telephone RelaY. 650 ohm coil 
Telephone Relay , 7 60 ohm coil 
Resistor, 1/ 2 Watt , 56 ± 5% ohms 
Resistor, 1/2 Watt, 270 ± 5% ohms 
Resistor, 1/2 Watt, 1 200 ± 5o/c ohms 

Silicon Controlled Rectifier, 2N885 
Silicon Control l ed Rectifi er ,  2N885 
Silicon Controlled Rectifi er ,  2N886 

Potentiometer,  4 Watts,  60 ± 10% ohms 
Potentiom eter , 4 Watts , 250 ± 10% ohms 
Potentiometer, 4 Watts ,  1 300 ± 10% ohms 

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

Printed in U.S.A. 
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TYP E TD-5 R E L AY 
I.L. 41 -579. 1 H  

STOP . 

T 0 - 5  
R[LAY 

I 

,., ) ..!.  c:l ; i 
:1: IIIISISTANCE 
NEON LIGHT 

(LI.)THE CONIIECTION OF THE LIGHT 
IS USED WHEN TESTING A TO-!! 
WITH THE TX(TE1.EPHONE RELAY). 

o - c  
SUPPLY 
VOLTNlE 

D.P. S.T. 
SWITCH 

START �----------------� 
TIM£11 

187A527 

Fig. 4 Test Circuits for Type TD-5 R elay. 
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J:fr:imAILS 

9 i6 

IIDICAlUII 
COIITACTOR 
SW ITtll 

IIITERtiAl SCIIIMUIC 

f-T WIBI 
188A016 

F ig. 5 Internal Schematic of TD-5 with Tel ephone 
R elay ( TX). 

DIA.� MOLES FOR 
. 190-32 �G. $CREWS 

-IN 

P.EL CUTOUT l DRILLING 
FOil SEMI-FLUSH �TG. 
P".I..OT PLATE 5111-'P} 
ON F'-E.I.. ... Y ( T"'I!> 
tO REP.!'\.) 

1+--""""'c-------- 5 1  

PAIIEL DRILLING OR CUTOUT FOR 
PRo.IECTION �G. 

(FROIIT ¥lEW) 

8 

W HE N  U!.E.D 

TE�IUL 
NUMBER 

57-D-790 

Fig. 6 Outline and Drilling Plan for Type TD-5 Relay in Type F T11 Case. 
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TY P E TD-S RELAY ________________________________________________________ __ 

2 .  Check the reference voltage circuit. This is done 
by measuring the d-e voltage across the silicon 
power regulator ,  Z. Connect the d-e voltmeter 
positive terminal to the rear terminal of Rs and 
the negative terminal to relay terminal 8. Apply 
rated voltage per the test circuit diagram , Figure 
4 .  The Zener voltage should be between 1 1 . 0  and 
1 3 . 0  volts for 24/ 3 2  volt relay s ,  between 2 1 . 5  and 
24 . 5  volts for 48/ 1 25 volt relays , and between 50 
and 58 volts for 250 volt relays. 

3 .  Check the timing c ap acitor voltage and the po­
tentiometer brush voltage (between printed circuit 
terminal 3 and relay terminal 8) with a cathode ray 
o scillo scope or a high resistance d-e voltmeter. 
It is necessary to scrap e varnish from the capaci­
tor po sitive terminal in order to m ake a connection 
at this point. The brush voltage, which is constant 
until the telephone rel ay trip s ,  shoul·d be appro xi­
matel y one half the reference voltage. The c ap aci­
tor should gradually change to the potentiometer 
brush voltage, plus approximately one volt for 
silicon j unction forward voltage drop s through 
SCR and D 2. 

4. If reference voltage, c apacitor voltage, and po­
tentiometer voltage all appear to behave correctly, 
the SCR may be the cause of troubl e. The anode 
to c athode voltage, as measured between printed 
circuit terminals 4 and 3, shoul d be appro ximately 
one-hal f  the reference voltage until the capacitor 
voltage reaches the brush voltage, at which time 
the anode to cathode voltage shoul d drop to ap­
proximately one volt. 

C a l i b rat i o n  

U s e  the following procedure for calibrating the 
rel ay if  the relay adjustments have been disturbed. 
This procedure should not be used until it is appa­
rent that the rel ay is  not in proper working order. 
Before calibrating, follow the Troubl e Shooting Pro­
cedure to locate the source of trouble. 

1 .  T el epho n e  Typ e  R el ay A d j u stm e n t  

Adjust the armature gap on the tel ep hone type 
relay to be appro ximately . 004 inch with the armature 
closed. Thi s is done with the armature set- screw and 
lo ck-nut. Al so, adjust contact l eaf springs to obtain 
at l e ast . 0 1 5  inch gap on all contacts and at l east 
. 0 10 inch follow on all normally open contacts and at 
least .005 inch foll ow on all normally closed contacts. 

2. R h eo s t a t  K no b  A d j u s tm e n t, S a m e  S e al e P I  at e 

If it i s  necessary to replace the rheostat ( T) or 

6 

the silicon power regulator (23-) ,  the relay may be 
recalibrated with the s ame scale  plate, in mo st cases. 
This i s  done by rotating the rheostat shaft, without 
k nob , until a time delay e qual to the minimum scal e  
marking i s  obtained. Then, align the knob for this 
delay and tighten the knob set-screw securely. P ause 
several seconds between readings for all del ays 
above .05  seconds. See section under Accuracy for 
discussion of this. 

3. S c al e P l a te  C al i b ra t i o n ,  N e w S c al e P l at e  

I f  i t  is  necessary to replace the potentiometer 
(P) or the p rinted circuit, the relay should be recali­
brated with a new scal e  plate. Use the follo wing 
procedure:  

( a) .  With the knob off  the shaft,  set the rheostat 
( T) at maximum. 

( b) .  Adjust P so that the times  are 5% to 10% 
longer than the maximum scal e  marking. 

( c) . Set the rheo stat (T) at minimum and check 
that times are l ess than or e qu al to the minimum scale  
m arking. If not, adjust P slightl y  to  reduce times. 
Tighten lock nut o n  P .  

( d) .  Place the k nob on t h e  rheostat shaft i n  such 
a po sition that the time s are symmetrical with respect 
to the scale plate m arking. Tighten the knob set­
screw and mark c alibration l ines on the scale  plate. 
When striking c alibration lines for delays above 0. 5 
second, p ause at least 3 seconds b etween readings. 
See section under Accuracy for discussion of this. 

4. In d i c at i ng C o n t r actor  S w i t c h  ( I C S ) 

Close the main relay contacts and p ass suffi­
cient d-e current through the trip circuit to close the 
contacts of the ICS. This value of current should b e 
not greater than the particular ICS tap setting being 
used. The op eration indicator target should drop 
freely. 

The contact gap should be approximately . 047 " 
between the bridging moving contact and the adjust­
able stationary contacts. The bridging moving con­
tact should touch both stationary contacts simultan­
eously. 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 
the factory. Ho wever, interchangeabl e p arts can be 
furnished to customers who are equipped for doing 
repair work. When ordering p arts, always give the com­
pl ete nameplate data. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E TD-5 R ELAY I .L.  41 -S79 . 1 H 

circuit shown in Figure 4 ,  taken at 25° C .  and rated 
voltage, will be within four milliseconds of its set­
ting for settings o f  0 .  2 seconds or I ess. For settings 
above 0. 2 seconds ,  this accuracy will be ± 2%. 

( 2 )  C o n s e c u t i v e  T i m i n g s  

Incomplete c apacitor discharge will cause 
changes in time del ay. These changes are a function 
of discharge rate. Timing accuracy for slo w  rep eti­
tion s  will be p er Tab! e I. 

T ab l e I 

D elay Between Accuracy, as 
Relay Rating Readings P ercent of  Setting 

. 0 5 - 1 .0  seconds at l east 3 seconds ± 2% 
0. 2 - 4.0 seconds at l east 5 seconds ± 2% 
1 .  5 - 3.0  seconds at least 5 seconds ± 2% 

Timing accuracy for fast repetitions wi ll  be per 
Table II. 

T ab l e  I I  
Delay Between Accuracy, as 

Relay Rating 

. 0 5 - 1 .0  seconds 

Readings P ercent of Setting 

instantaneous 
0 .  2 - 4. 0 seconds instantaneous 
1. 5 - 3. 0 seconds approximately  Yz sec. 

( 3) Supp l y  V o l t a g e  

± 4% 
± 4% 
± 4% 

Changes in suppl y voltage, between 80% and 
1 10% of nominal, cause tim e delay variations of no 
more than ± 3 mil liseconds for settings of 0. 3 seconds 
or l ess, and no more than ± 1% for settings above 0 .  3 
seconds. 

(4) A m b i ent  T em p eratu r e  

Changes i n  ambient temp erature cause changes 
i n  time del ay. This variation in time delay is  a direct 
function of cap acitance change with temp erature. 
Typical variation of tim e  d el ay with temperature i s  
shown i n  Figure 3 .  

S E T T I N G S  

The time delay i s  sel ected by adjusting rheostat, 
T. 

The correct tap on series resistor, Rs, shoul d 
be selected for the supply voltage b eing used. 

I n d i c a t i n g  Co n t a c tor  S w i t c h  ( I C S )  

No setting is required on the res unit except the 
selection of the 0.2 or 2 .0  ampere tap sett ing. This 
selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 
of the connecting screw. 

I N S T A L L A T I O N  

The relays should b e  mounted o n  switchbo ard 
p anel s or their equival ent in a location free from dirt, 
moisture, e xcessive vibration, and heat. Mount the 
relay vertically by  means of the four mounting holes  
o n  the  flange for semi-flush mounting or by means of  
the  rear mounting stud or studs for proj ection mount­
ing. Either a mounting stud or the mounting screws 
may be utilized for grounding the relay. The electrical 
connections may be made directly to the terminal s by 
means of screws for steel p anel mounting or to the 
terminal studs furnished with the relay for thick p anel 
mounting. The terminal studs may be easily removed 
or inserted by locking two nuts on the stud and then 
turning the proper nuts with a wrench. 

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

A D J U S T M E N T  A N D  M A I N T E N A N C E  

The proper adj ustments to insure correct op era­
tion of this rel ay have been made at the factory and 
shoul d not be disturbed after receipt by the customer. 
In p articular, do not remove knob from rheostat shaft 
and do not loosen potentiometer lock nut. 

Acceptance Test 

A timing check at minimum and maximum set­
tings is recommended to insure that the relay is in 
proper working order. A recommended test circuit 
is shown in Figure 4. When testing the TD-5 with 
a TX telephone relay make the dotted connection as 
shown in Figure 4.  The neon lamp will light if the 
TX relay i s  operating properly. 

R o u t i n e  M a i n t en a n c e  

All contacts should be cl ean ed p eriodically. A 
contact burnisher Stt 18 2A836H0 1 is recommended for 
this purpose. The use o f  abrasive material for clean­
ing contacts i s  not recommended, because of the 
danger of embedding small particles in the face of 
the soft silver and thus imp airing the contact. 

T rou b l e  S h o o t i n g  P ro c edu r e  

Use the following procedure to  locate the source 
of troubl e if  the TD-5 is not operating correctly. 

1. Inspect all wires and connections, paying p articu­
l ar attention to tel ephone rei ay and printed circuit 
terminal s. 
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Westinghouse I.L. 41-579.1N 

I N ST A L L A TI O N  • OP E R A T I O N  • M A I N TE N A N C E  

I N S T R U C T I O N S  
TYPE T D-5 TI M E  D E LAY RELAY 

CAUTION: Before putting relays into service, 
operate the relay to check the electrical connec­
tions. Close the red handle switch last when plac­
ing the relay in service. Open the red handle switch 
first when removing the relay from service. 

O APPLICATION 

The type TD-5 relay is used in timing 
applications where accuracy, repeatability and fast 
reset are required. Its principal use is in time 
delayed distance relaying and in breaker failure 
timing applications. 

It is a de relay capable of direct application to 
station batteries. It covers 0 .05 to 30 seconds in 4 
different ranges. For dual independent timing refer 
to TD-52 relay, I . L. 4 1 -579 .3 .  

CONSTRUCTION 

The type TD-5 relay consists of a reference 
voltage circuit, a rheostat (T) and scale plate, a 
voltage biasing potentiometer (P), a printed circuit 
containing static timing components, an output 
telephone relay (TR), and an indicating contactor 
switch ( ICS). An auxiliary relay (TX) is supplied 
on some types to override bounce of the initiating 
contact. 

Reference Voltage Circuits 

The reference voltage circuit provides a fixed 
supply voltage to the R-C time delay circuit and 
protects the static components from high voltages. 
It consists of a silicon power regulator and a series 

resistor (Rs) . The silicon power regulator (Z) is a 
l O  watt Zener diode mounted on an aluminum 
heat sink.  The series resistor ( Rs) is a 3 Vz inch 
resistor which is tapped for 24 j32 volt de and 
48/ 1 25 volt de relays. 

Rheostat and Scale Plate 

The rheostat (T) provides a variable resistance 
for the R-C time delay circuit. It is of wire-wound 
construction, which minimizes resistance change 
with temperature. Do not remove the knob from 
the rheostat shaft ,  since it is not easy to replace the 
knob in the calibrated position . The timing scale is 
non-linear as explained in the section under 
Printed Circuit. 

Potentiometer 

The potenti,ometer (P), provides a biasing 
voltage which keeps the silicon controlled rectifier 
(SCR) turned off until the capacitor voltage 
reaches the potentiometer brush voltage. It is of 
wire-wound construction and has a locking nut 
which should not be loosened unless the relay is be­
ing re-calibrated. 

Printed Circuit 

The printed circuit contains a diode ( O J )  
which protects the static components in case 
the relay is connected with reverse polarity, 
a limiting timing resistor (RL), timing capaci­
tor (C), a parallel resistor (Rp) 'which makes 
the calibrating scale non-linear, and a silicon 
controlled rectifier (SCR). The printed circuit 
also contains a diode (02) to reverse bias 

A ll possible contingencies which may arise during installation, operation. or maintenance, and all 
details and variations of this equipment do not purport to be covered by these instructions. If further 
information is desired by purchaser regarding his particular installation. operation or maintenance of 
his equipment, the local Westinghouse Electric Corporation representative should be contacted. 

SUPERSEDES I.L . 41 -578.1 M, dated March 1 880 
0 Denotes changed since previous luue. EFFECTIVE SEPTEM BER 1 880 www . 
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ICS 

R H EOSTAT K NOB 

2 

T R  

- --·----·--· 
. . -

K N O B  LOCK I N G  SCR EW 

Fig. 1. Type TD-5 Relay W1thout Case. 

MODULE 

T E RMIN A L  
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Fig. 2. Internal Schematic of Type TD-5 Relay. 

SCR. a resistor (Rc) and diode (D3) to pro­
tect the static components from the inductive 
voltage kick associated with the telephone 
relay coil, and series diodes (D4, Ds. and 06) 
which compensate for the forward voltage 
drop through SC R and D2 and zener re­
ference variations. 

Telephone Relay (TR) 

The telephone relay (TR) is energized by SCR 
at the conclusion of the t ime delay . The coil i s  
energized by at least three times pick-up wattage 
to insure positive contact operation. The contacts 
are made of palladium and are suitable for circuit 
breaker trip duty. as proven by many years of ex­
perience in other relays. Two sets of transfer con­
tacts are provided to give a flexible t rip circuit 
arrangement. 

Telephone Relay ( TX)  

The telephone relay (TX) i s  energized by  the 
application of a de voltage to the relay. Because of 
its slow dropout characteristic a contact of  the TX 

I.L. 41-579. 1 N  

relay is  connected around the contact of the in­
itiating relay to maintain voltage to the timing 
module of the relay if the contact of the initiating 
relay bounces. Refer to Fig. 5 .  

A resistor and diode are connected across the 
coil of the TX relay to protect the static com­
ponents  fro m  the  i n d uctive vo l tage k i c k s  
associated with the telephone relay (TX) coi l .  A 
resistor is connected in series with the coil of the 
TX relay for use on 48/  1 25 volts. This resistor is 
jumpered for 48 VDC operation. Operate time is 
9ms - 48VDC, 6ms - 1 25VDC, Dropout time is 
I Sms.  

Indicating Contactor Switch ( ICS) 

The indicating contactor switch is a small  de 
operated clapper type device. A magnetic ar­
mature, to which leaf-spring mounted contacts are 
attached, is attracted to  the magnetic core upon 
energization of the switch.  When the switch closes, 
the moving contacts bridge two stationary con­
tacts, completing the trip circuit. Also, during this 
operation two fingers on the armature deflect a 
spring located on the front of the switch. which 
allows the operation indicator target to drop. The 
target is reset fpom the outside of the case by a 
push rod located at the bottom of the cover. 

The front spring, in addition to holding the 
target. provides restraint for the armature and thus 
controls the pickup value of  the switch . 

OPERATION 

Operation of the TD-5 relay occurs when a 
silicon controlled rectifier (SC R)  switches from a 
non-conducting state to a conducting state. I n  the 

. non-conducting state, the SCR acts as an opened 
switch to prevent energization of the telephone 
relay (TR), but in the conducting state acts as a 
closed switch to connect the telephone relay to the 
de source. To switch the SCR from a non­
conducting state to a conducting state requires that 
a maxim urn of 20 microamperes flow in the gate of 
the SC R .  This current i s  produced by the 
di fference in voltage across the capacitor (C) and 
the brush of the potentiometer (P) .  

When de voltage is first applied to the relay. 
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Fig. 3. Timing Variation with Temperature Changes. 

voltage instantaneously appears across the poten­
tiometer brush but is delayed in building up across 
the capacitor in accordance with the R-C time 
constant of the circuit. As long as the capacitor 
voltage is less than the potentiometer brush 
voltage, a reverse voltage appears across the 
diode 02, and the SCR to keep the silicon con­
trolled rectifier (SCR) biased off. When the 
capacitor voltage reaches the potentiometer brush 
voltage plus approximately one volt (forward 
voltage drop across SCR and 02)• gate current 
will flow to the silicon controlled rectifier (SCR). 
This current switches the SCR to a conducting 
state to allow the telephone relay (TR) to pickup. 

The SCR latches on when it switches and can 
be reset only by removing voltage from terminals 8 
and 9. If  a trip coil supervisory indicator lamp is 
used, when the timer is used with a fault detector 
to trip a breaker, a breaker "a" contact must be 
connected between terminal 8 of the relay and 
negative. 

The rate at which the capacitor charges is 
determined by the rheostat setting. The charging 

4 

rate is not a linear function of rheostat setting, 
since Rp gives a parallel resistive path. This has 
the effect of expanding the scale for short times 
and thereby permitting more accurate settings. 

C H ARACTERISTIC S  

Time Delay Range and Voltage Rating 

Time Delay 
Range (Seconds) 

.05-0.4 

.05-0.4 
. .  05-0.4 

.05- 1 .0 

.05- 1 .0 

.05- 1 .0 

0.2-4.0 
0.2-4.0 
0.2-4.0 

1 .5-30 
1 .5-30 
1 .5-30 

Voltage Rating 
(Volts de) 

24/32 
48/ 1 25 

250 

24/32 
48/ 1 25 

250 

24/32 
48/ 1 25 

250 

24/32 
48/ 1 25 

250 
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Battery Drain 

STAND-BY: 

OPERATING: 

24 Volts de 

0 

500 M A  

32 Volts de 

0 

420 M A  

4 8  Volts d e  

0 

270 M A  

1 25 Volts de 

0 

I 80 M A  

I.L. 41 ·571. 1 N  

250 Volts· de 

0 

SO MA 

NOTE: TD-5 with TX Relay has an extra operating drain of 63 M A  at 48 or 1 25 VDC. 

I 
Voltage Rating Oter The Temperature Range 

The relay can stand 1 1 0% voltage continuously 
over a temperature range of -40°C. to + 70°C. 

Reterse Polarity 

Diode (D1 ) limits reverse voltage of the static 
components to less' than one volt de, so that no 
damage is done to the circuit by connecting the 
relay with reverse polarity. However, the relay 
will, of course, not operate under this condition, 
and series resistor (Rs) may over-heat if reverse 
voltage is applied for approximately 1 5  minutes 
or more. 

Reset Time 

TR drop-out time = 0. 1 sec. or less. TR drop­
out time of Relay with TX contact is an additional 
1 5  msec. 

Discharge of timing capacitor: the discharge 
of C is essentially instantaneous, the R-C time 
constant through P being less than 20 milliseconds, 
in most cases. However, the discharge path 
through P is limited by silicon voltage drops 
through SCR and D2, totaling approximately 
one volt. Therefore, C discharges rapidly through 
P down to about one volt and then more slowly 
through Rp down to zero volts. 

Accuracy 

The accuracy of the time delay depends upon 
the repetition rate of consecutive timings, the 
supply voltage, and the ambient temperature. Self­
heating has a negligible effect on the time ac­
curacy. 

( 1 )  Nominal Setting 

The first time delay, as measured with the test 
circuit shown in Figure 4, taken at 25°C.  and rated 
voltage, will be within four milliseconds of its set-

ting for settings of 0.2 seconds or less. For settings 
above 0.2 seconds, this accuracy will be ± 2%. 

(l) Consecutite Timings 

Incomplete capacitor discharge will cause 
changes in time delay. These changes are a func­
tion of discharge rate. Timing accuracy for slow 
repetitions will be per Table I .  

Table I 

Delay Accuracy, 
Relay Rating Between as Percent 

Readings of Setting 

.05- 1 .0 seconds at least 3 seconds ±2% 
0.2 - 4.0 seconds at least 5 seconds ± 2% 
1 .5 -30 seconds at least 5 seconds ±2% 

Timing accuracy for fast repetitions will be 
per Table I I .  

Table II 
Delay Accuracy, 

Relay Rating Between as Percent 
Readings of Setting 

.05- 1 .0 seconds instantaneous ±4% 
0.2 - 4.0 seconds instantaneous ±4% 
1 .5 -30 seconds approx. 1/2 sec. ±4% 

(3) Supply Voltage 

Changes in supply voltage, between 80% and 
1 10% of nominal, cause time delay variations of 
no more than ± 3  milliseconds for settings of 0.3 
seconds or less, and no more than ± 1 %  for 
settings above 0.3 seconds. 

(4) Ambient Temperature 

Changes • in ambient temperature cause 
changes in time delay. This variation in time 
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· delay is a direct function of capacitance change 
with temperature. Typical variation of time delay 
with temperature is showft in Figure 3 .  

SETTIN G S  

Time delay i s  selected by  adjusting rheostat. 
T. 

0 For zone 2 distance applications. the timer 
setting should be sufficient to allow relays and 
breakers beyond the next bus to clear the fault. 
Also, it should be set to allow successful breaker­
failure clearing without it operating. This usually 
requires a setting of approximately 0.25 seconds . 

0 Zone 3 timing must coordinate with rem ote 
zone 2 timing. A typical setting is 0 . 5  seconds . 

0 Breaker failure timing is set to assure normal  
fault clearing and  fault detector reset plus 2 to  3 
cycles margin. 0. 1 to 0.2 second settings are typical .  

The correct tap on series resistor. Rs,  should 
be selected for the supply voltage being used. 

Indicating Contactor Switch ( ICS l 

No setting is required on the ICS unit except 
the selection of the 0 . 2  or 2 .0 ampere tap setting. 
This selection is made by connecting the lead 
located in front of the tap block to the desired set­
ting by means of the connecting screw. 

I N STALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from 
dirt ,  moisture. excessive vibration, and heat .  
Mount the relay vertically by means of the four 
mounting holes on the flange of semi-flush moun­
ting or by means of the rear mounting stud or 
studs for projection mounting. Either a mounting 
stud or the mounting screws may be util ized for 
grounding the relay. The electrical connections 
mav be made directly to the terminals by means of 
scr�ws for stee l panel mounting or to the terminal 
studs furnished with the relay for thick panel 
mounting. The terminal studs may be easily 
removed or inserted by locking two nuts on the 
stud and then turning the proper nuts with a 
wr.:nch. 

6 

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

ADJ U STMENT AN D M AI NTENANCE 

The proper adjustments to insure correct 
operation of this re lay have been made at the fac­
tory and should not be disturbed after receipt by 
the customer. I n  particular, do not remove knob 
from rheostat shaft and do not loosen poten­
tiometer lock nut.  

Acceptance Test 

A timing check at m1mmum and maximum 
settings is recommended to insure that the relay is 
in proper working order. A recommended test cir­
cuit is shown in Figure 4. When testing the TD-5 
with a TX telephone relay make the dotted con­
nection as shown in Figure 4. The neon lamp will 
light i f  the TX relay is operating properly. 

Routine Maintenance 

All contacts should be cleaned periodical ly .  A 
contact burnisher S # l 82A836HO I is recommend­
ed for this purpose . The use of abrasive materia !  
for cleaning contacts i s  not  recom mended. because 
of the danger of embedding smal l  particles in the 
face of the soft silver and thus impairing the con­
tact. 

Trouble Shooting Procedure 

Use the fol lowing procedure to locate the 
source of trouble if  the TD-5 is not operating cor­
rect ly .  

I .  Inspect al l  wires and connections. paying par­
ticular attention to telephone re lay and printed 
circuit terminals .  

2 .  Check the reference voltage circuit .  This is 
done by measuring the de voltage across the 
silicon power regulator. Z. Connect the de volt­
meter positive terminal to the rear terminal 
of Rs and the negative terminal to relay ter­
minal 8 .  Apply rated voltage per the test 
circuit diagram, Figure 4. The Zener voltage 
should be between 1 1 .0 and 1 4 .0 volts for 
24/32 volt relays. between 2 1 .5 and 2 5 . 5  volts 
for 48/ 1 25 volt relays, and between 50 and 59 
volts for 250 volt relays.  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



3 .  Check the timing capacitor voltage and the 
potentiometer brush voltage (between printed 
circuit terminal 3 and relay terminal 8 )  with · 

a cathode ray oscilloscope or a high resistance 
de voltmeter. I t  is necessary to scrape varnish 
from the capacitor positive terminal in order 
to make a connection at this point . The brush 
volGage, which is constant until the telephone 
relay trips, should be approximately one half 
the reference voltage. The capacitor should 
gradually change to the potentiometer brush 
voltage, plus approximately one volt for silicon 
junction forward voltage drops through SCR 
and D2. 

4 .  If reference voltage, capacitor voltage, and 
potentiometer voltage all appear to behave 
correctly, the SCR may be the cause of trouble. 
The anodl! to cathode voltage, as measured 
between printed circuit terminals 4 and 3 ,  
should be  approximately one-half the reference 
voltage until capacitor voltage reaches the 
brush voltage, at which time the anode to cat­
hode voltage should drop to approximately 
one volt . 

Calibration 

Use the following procedure for calibrating the 
relay if the relay adjustments have been disturbed. 
This procedure should not be used until it is ap­
parent that the relay is not in proper working 
order .  Before calibrating, fol low the Trouble 
Shooting Procedure to locate the source of trou­
ble . 

1 .  Telephone Type Relay Adjustment 

Adjust the armature gap on the telephone type 
relay to be approximately .004 inch with the ar- . 
mature closed. This is done with the armature set­
screw and lock-nut. Also, adjust contact leaf 
springs to obtain at least .0 1 5  inch gap on  all con­
tacts and at least .0 l 0 inch follow on all normally 
open contacts and at least .005 inch follow on all 
normally closed contacts. 

2. Rheostat Knob Adjustment, Same Scale Plate 

I f  it is necessary to replace the rheostat (T) or 
the silicon power regulator (Z), the relay may be 
recalibrated with the same scale plate, in most 
cases. This is done by rotating the rheostat shaft, 
without k nob, until a time delay equal to the 

I .L. 41 ·579. 1 N  

mtmmum scale marking i s  obtained. Then, al ign 
the knob for this delay and tighten the knob set­
screw securely.  Pause several seconds between 
readings for all delays above .05 seconds. See sec­
tion under Accuracy for discussion of this . 

3. Scale Plate Calibration, �ew Scale Plate 

I f  it is necessary to replace the potentiometer 
( P) or the printed circuit, the relay should be 
recalibrated with a new scale plate. Use the follow­
ing procedure: 

(a) .  With the k nob off the shaft.  set the 
rheostat (T) at maximum.  

(b) .  Adjust P so that the times are 5o/c to 1 0% 
longer than the maximum scale marking. 

(c).  Set the rheostat (T) at minimum and 
check that times are less than or equal to the 
minimum scale marking. I f  not, adjust P slight!) 
to reduce times. Tighten lock nut on P .  

(d) .  Place the k nob on the rheostat shaft in 
such a position that the times are symmetrical with 
respect to the scale plate marking. Tighten the 
knob set-screw and mark calibration l ines on the 
scale plate. When striking calibration lines fo r 
delays above 0 .5  seconds. pause at least 3 seconds 
between readings . See section under Accuracy for 
discussion of this .  

4. Indicating Contractor Switch ( ICS l 

Close the main relay contacts and pass su f­
ficient de current through the trip circuit to close 
the contacts of the ICS.  This value of current 
should be not greater than the particular ICS tap 
setting being used. The operation indicator target 
should drop freely . 

The contact wipe should be l /64" to 3 /64" 
between the bridging moving contact and the ad­
justable stationary contacts.  The bridging moving 
contact should touch both stationary contacts 
simultaneously.  

RENEWAL PARTS 

Repair work can be done most satisfactorily at 
the factory. However, interchangeable parts can be 
furnished to customers who are equipped for doing 
repair  work. When ordering parts, a lways give the 
complete nameplate data . 
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' (6)THI: COMII:CTION 0' TH[ I.IGIIT 
IS US£0 MIEII TUTIIIG A TD-5 WITH TH[ TIC TEUPHCMI II(I.AT). 

o-c 
SUPPLY 
VOUAGE 

D.I'. S.T. SWITCH 

. ., .. ., ��--------------------� 
filii II 

187A527 

Fig. 4. Test Circuits for Type TD-5 Relay. 

·- -··' 

Fig. 5. Internal Schematic of TD-5 with Telephone 

Relay (TX). 
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TABLE OF REPLACEABL E PARTS 

CI RCU I T  R EL�Y CHA RACTE R I STIC D E S C R I P T I O N SYMBOL DC VOL TS TI ME RANGE S  
Rs 

z 

D 

Zl ,  Z8 

T 

c 

Rp 

SCR 

p 

24/32 
48 / 1 2 5  
250 

2 4/ 32 
48/ 1 25 
250 

All 

All 

All 
All 
All 
All 

24/32 
48/1 25 
250 
All 
All 

24/ 3 2  
48/ 1 25 
250 
24/32 
48/ 1 25 
250 
24/ 3 2  
48/ 1 2 5  
250 

All 
All 
All 

24/32 
48/ 1 25 
250 
250 
250 
48/ 1 2 5  
24/ 32 
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

24/3 2 
48/ 1 25 
250 

All 
All 
All 

All 
All 
All 

Resistor, 40 Watts , 45 ± 5% o hms , c enter tap 
Resistor, 40 Watts , 550 ± 5% ohms , tap at 95 ohms 
Resistor, 40 Watts , 2500 ± 5% ohms 

Zener Diode,  1 N 2977B , 1 0  Watt!3. 1 3  Volts 
Zener Diode, 1 N2 986B , 1 0  Watts , 24 Volts 
Zener Diode , 1 N 2999B , 10 Watts, 56 Volts 

All Silicon Diode, 1 N 481 8 ,  200 Volts , 0.75 Amp 

All Zene r  Diode 1 N305 1  ( For TD-5 w ith Tx o nly )  

0 .05· 1 Rheostat, 3 Watt, 40K 
0 . 2  -4 Rheostat, 4 Watt, l O OK 
1 . 5  -30 Rhe ostat, 4 Watt, lOOK 

.05-. 4 Rheostat, 4 Watt, 20K 

0 . 0 5- 1  & . 0 5-.4 Res istor, 1 / 2  Watt, lK ± 1% . 
0 . 0 5- 1  & .05-. 4 Resis tor, 1 / 2  Watt, lK ± 1 %  
0.05· 1 & .05- . 4  Re sistor,  3 Watts , lK ± 5% 

0 . 2-4 Resistor, 1/2 Watt, 5 . 6K ± 1% 
1 .5-30 Res istor, 1/2 Watt, 5 . 6K ± 1% 

0 . 05- 1 & . 05-. 4  
0 . 05- 1 & .05- . 4  
0.05- 1  & . 05-.4 

0. 2-4 
0 . 2- 4  
0. 2-4 
1 . 5-30 
1. 5-30 
1 . 5-30 

0. 05 - 1  & . 05-. 4 
0. 2-4 
1 . 5-30 

All 
All 

0. 05- 1 & .05-. 4  
0.2-4 
1 .5-30 

All 
All 
All 
All 

All 
All 
All 

All 
All 
All 

Tantalum Capacito r ,  22uf, 35 volts 
Tantalum Capac ito r ,  22uf, 3 5  volts 
Tantalum Cap ac itor , 22uf, 50 volts 
Tantalum Capacito r .  22uf, 35 volts 
Tantalum Capacitor, 2 2uf, 35 volts 
Tantalum Cap acitor, 22uf, 50 volts 
Tantalum Capac itor, 22uf, (7 in parallel) 35 V 
Tantalum Capacito r ,  22uf, (7 in parallel) 35 V 
Tantalum Capac itor, 22uf,  (7 in parallel) 50 V 

Resistor, 1 / 2  W, 6 2 K  ± 1 %  
Res istor, 1 / 2  Watt , 267K ± 1% 
Res is tor, 1/2 Watt,  267K ± 1% 

Telephone Re lay . 30 ohm coil 
Telephone Relay , 1 25 o hms coil 
Tel ephone Relay , 1 25 o hm c oil 
Tel ephone Relay, 650 ohm c oil 
Tel ephone Relay, 650 ohm c oil 
Tel ephone Relay 750 o h m  c oil 
Resistor, 1 / 2  Watt, 56 ± 5% o hm s  
Resistor,  1/ 2 Watt, 2 7 0  ± 5% ohms 
Res isto r ,  1 / 2  Watt, 1 200 ± 5% o hms 

Silicon Controlled Rectifier, 2N885 
Silicon Controlled Rectifier, 2 N8 85 
Silicon Control l ed  Rectifie r,  2N886 

Potentiome ter , 4 Watt s ,  60 ± 10% o hms 
Potentiometer, 4 Watts , 250 ± 1 �% o hms 
Potentiometer, 4 Watts, 1 300 ± 10% o hm s  

I.L. 41-571.1 N 

STY L E  
HUMBER 

184A064H03 
1 87 A3 2 1 H0 1  
1 995 653 

6 29A7 98H02 
629A798H03 
6 29A798H04 

1 88A342H06 

1 87 A93 6H01 

1 8 4A7 56H01 
184A756H02 
184A7 56H02 
184A756H04 

8 6 2A376H0 1 
8 6 2A 376H 0 1  
1 8 4A636H08 
862A376H73 
86 2A376H73 

1 84A6 61 H 1 6  
184A66 1 H 1 6  
1 84A6 6 1H 17 
1 84A6 61H l6 
184A6 61H 1 6  
184A6 6 1H 17 
1 84A6 6 1H l 6  
18 4A6 61H 16 
1 8 4A 6 6 1 H 1 7  

1 8 4A764H70 
1 8 4A764H8 5 
184A7 64H85 

407C6 1 4H05 
407C 6 1 4H06 
407C 6 1 4H06 
407C6 1 4H07 
407C 6 1 4H07 
1 9B l 31 2H09 

' 1 87A290H 1 9  
1 84A763H l 3  
184A763H29 

1 85A51 7H02 
185A51 7 H0 2  
1 85A51 7H03 

1 85 A067H04 
1 85A067H05 
1 85A067H06 
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i6 . 3 7 5  
( 161 .93) 

. 563 
( 14 .30)  . 250 DIA. 4 HOLES FOR 

16 · 35) . 1 90 - 32 MTG. SCREWS 

1-----+- 2 • 9 38 
( 74.63) 

PAN E L  CUTO.U T 8 DRILLING 

FOR SEM I - FLU S H  MTG . 

2 . 328 --91 
( 59 . 1 3 ) 

5 7-0- 7900 

Fig. 6. Outline and Drilling Plan for Type TD-5 Relay in Type FT1 1 Case. 
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W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
R E LAY - I N STR U M E NT D I V I S I O N  C O R A L  S P R I N G S ,  FL.  
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