
INSTALLATION • 

Westinghouse I. L. 41-579.1 L 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TD-5 TIME DELAY RELAY 

CAUTION: Before p utting rel ays into servi ce, op er­
ate the r el ay to check the el ectri cal connections. 
Cl ose the red han dl e switch 1 ast when p l acing the 
rel ay in servi ce. Op en t he red handl e switch first 
when rem oving the rel ay from servi ce. 

APPL I CAT I ON 

The typ e TD-5 rel ay i s  a d-e timing rel ay for 
general au xiliary servi ce. It has an overall ran g e  of 
. 05 to 30 seconds. 

CONSTR UCT ION 

The typ e  TD-5 relay con si sts of a referen ce 
vol tag e circuit, a rheostat (T ) an d scal e pl ate, a 
vol tage bi asing p oten tiom eter (P).  a p ri nted ci rcuit  
con tai ning stati c timing componen ts, an ou tp u t  
tel ep hone rel ay (TR), and an indi cating con tactor 
swi tch (ICS). An auxili ary rel ay (TX) is suppli ed 
on some typ es to overri de bounce of the initiating 
con tact. 

R ef e ren ce V o l t age C i rcui t s  

The reference v ol tage ci rcuit provides a fixed 
supply v oltage to the R-C time delay circuit and p ro­
tects the stati c components from high vol tages. It 
consists of a sil icon p ower regul ator and a series 
resistor (Rs). The sili con power regul ator (Z) is a 
10 watt Zener diode mounted on an aluminum heat 
sink. The series resistor (Rs ) is a 3V2 inch resistor 
which is tapped for 24 / 3 2  vol t  d-e and 48/ 125 volt 
d-e rel ays. 

Rh eostat an d Sca l e  Plot�> 

The rheostat (T) p rovides a variable resistance 
for the R -C time delay circuit. It is of wire-wound 
construction , which m inim izes resistance chan g e  
with temp erature. Do n o t  remove the knob from the 
rheostat shaft, sin ce i t  is not easy to rep lace the 
knob in the cal ibrated p osition. The tim ing seale is 
non-linear as exp lained in the section under Pr inted 
Circuit. 
Potentiometer 

The p otentiometer (P). provides a biasin g vol t­

age which keep s the sil i con control l ed rectifi er (SCR) 
turned off until the cap acitor vol tage r eaches the 
potentiom eter brush voltage. It is of wire-wound con­
structi on and has a l ockin g  nut whi ch shoul d not be 
l oosened unless the rel ay i s  being re-cali brated. 

SUPERSEDES I. L. 41-579.1 K 
*Denotes change from superseded issue. 

P r i n te d  C i r c u it 

>�- T he p ri nted circuit con tains a diode (D 1 ) w hi ch 
p rotects the static compon ents in case the relay i s  
connect ed with reverse p ol ari ty .  a l im i ting timing 
resistor (RL)• timing capaci tor (C ), a parallel 
resistor (Rp ) w hi ch m a kes the ca li bra ting scale non­
l i n ear. and a silicon control l ed rectifier (SCR). The 
p rin ted circuit al so contains a di ode (D 2) to reverse 
bias SCR ,  a resistor (Rc) and diode (D3 ) to p rotect 
the static components from the inductive voltag e 
ki ck associ ated wi th the tel ep hon e  relay coi l ,  and 
series diodes (D4 . D 5, and D6 ) which compensate 
for the forward voltage drop through SCR and D2 and 
zener reference vari ations. 

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

The t el ep hone rel ay (TR) i s  l'!nergized by SCR 
at the concl usi on of the time del ay. The coil i s  ener­
gi zed by at l east t hr ee times pi ck-up wattage to in­
sure p ositiv e  contact op eration. The contact s  are 
m ade of p all adium and are suitabl e for circuit breaker 
trip duty; as prov en by m any y ears of exp erien ce i n  
ot her r el ay s. Two sets of transfer contacts are pro­
vi ded to give a flexi bl e  trip circuit arrang em ent. 

T e l ephone Re lay (TX) 

The tel ephone rel ay (TX) is energized by the 
application of a d.c. vol tage to the rel ay. Because 
of its slow drop out characteri sti c a contact of the 
TX rel ay is connected around the contact of the 
initi ating rel ay to mai n tai n vol tage to the ti ming 
module of the rel ay if  the con tact of the initi ati ng 
relay bou nces. Refer to F i g .  5. 

A resi st or and diode are connected across the 
coil of the TX rel ay to p rotect the stati c components 

All [HJ.Isihle contingencies which may arise during 
installation. operation. or maintenance. and all 
details and variations of this equipment do not 
purport to he covered by these instructions. If 
further in/(mnation is desired by purchaser re­
garding his particular installation .  operation or 
111aintenance of his equipment. the local West­
inghouse Electric Corporation representative 
should he contacted. 
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TYPE TD-SRELAY ________________________________________________________ ___ 

RHEOSTAT KNOB 

2 

KNOB LOCKING SCREW 

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

MODULE 
TERMINAL 
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TY?E TD-5 RELAY ______________________________ I_.L_._4_1 -_s7_9_. 1_L 

IMDICATING COIHACTOR 
SWITCH 

187A293 
Fig. 2. Internal Schematic of Type TD-5 Relay. 

from the inductive voltage k icks associated with the 
telephone rel ay (TX) coi l .  A resisto r i s  connected 
in seri es with the coi l  o f  the TX relay for u se o n  
48/ 1 25 vol t s. Thi s  resi sto r  i s  jumpered for 48 VDC 
o peration. Operate time i s  9m s - 48VDC, 6m s -
1 25VDC, Dropout time i s  15m s. 

Indi cating Con ta c tor Swi t ch (I CS) 

The indicating co ntactor switch is a smal l d-e 
operated cl apper type devi ce. A magnet ic armature, 
to which l eaf-spring mo unted co ntact s are attached, 
is attracted to the m agn et ic co re upo n  energization 
o f  t he swit ch. When t he switch clo ses, t he mo ving 
co ntact s bri dge t wo st atio n ary co ntacts, com pl eting 
the trip circuit. Al so , duri ng t hi s  o peration two 
fingers o n  t he armature defl ect a spring l o cated on 

the front of the switch, whi ch a ll o ws the o peration 
i n di cator t arget to dro p. The target is reset irom t he 
out si de o f  the case by a push ro d l o cated at the bot­
tom o f  the case. 

The front spring,  in additi o n  to hol ding t he tar­
g et,  pro vides restraint for t he armature an d thus con­
tro l s  the pickup value o f  the swit ch. 

OPERAT ION 

Operation of the TD-5 relay o ccurs w hen a sili ­
con co ntrolled rectifier (SCR) swit ches from a non­
conducting state to a conducting state. In the non­
conducting state, the SCR acts as an o pened switch 
to prevent energization of the telephone relay (TR), 
but in the conduct i ng state acts as a closed switch 
to co nnect the telephone relay to the d- e source. To 
switch the SCR from a non -condu cting state to a con­
duct ing state requires that a max imum of 20 m icro-

am peres flow in the gate of the SCR. This current is 
produced by the difference in voltage across the ca­
pacito r  (C) and the brush of the potentiometer (P ). 

When d-e vo lt age is fi rst applied to the rel ay , 
voltage instantaneously appears across the potent i ­
ometer brush but is del ayed in building u p  across 
the capacitor in accordance with the R-C time con­
stant of the circu it . As l o pg as the capacitor voltage 
is l ess than the potentiometer brush voltage, a re­
verse volt age appears across the di ode, D 2 , and the 
SCR to keep the silicon co ntrolled rectifier (SCR) 
biased o ff. When the capacito r vo ltage reaches the 
[lotent iometer brush vo ltage pl us approx imately o ne 
volt  (forward voltage dro p across SCR an d D 2) ,  gate 
current will flow to t he si licon controlled rectifier 
(SCE). This current switches the SCR to a co n­
ducting state to all ow the tel epho ne relay (TR) to 
pickup. 

The SCR l at ches o n  when i t  switches and can be 
reset o nl y  by remo ving vol tage from t erminal s 8  an d 9. 
If a tri p coi l  supervi sory i n di cator l am p  is used, when 
t he timer i s  used with a fault  detector to trip a break er , 
a breaker "a" contact m u st be co nnected between 
t erminal 8 o f  the rel ay and negati ve. 

The rate at whi ch the capacitor charges i s  deter­
mined by t he rheo stat setting. The charging rate i s  
not a lin ear function o f  rheo stat setting,  sin ce Rp 
gives a parall el resistive path. Thi s has the effect 
o f  expandin g  the scal e for short times and thereby 
permi tting more accurate settings. 

CHARAC T ER I ST I CS 

T i m e  D e l a y  R a nge a n d  V o l tage R a t i ng 

Time D el ay Voltage Rating 
Range (Seconds) ( Volts d-e) 

. 05 - 0. 4 24 / 3 2  

. 05 - 0. 4 48/1 25 

. 05-0. 4 250 

. 05-1 . 0  2 4 / 3 2  

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

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

1 . 5 - 3 0  2 4 / 3 2  
1 .  5-3 0  48/ 1 25 
1. 5- 30 250 
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TYPETD-5RELAY ______________________________________________________ __ ___ 
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Fig. 3. Timing Variation with Temperature Changes. 

Bat t e ry D roi  n 

2 4  Volts d-e 3 2  Volts d-e 48 Volts d- e 125 Vo.lts d-e 250 Volts d-c 

STAND-BY: 0 0 0 0 0 

OPERATING: 500 MA 4 20 MA 270 MA 180 MA 80 MA 

NOTE: TD-5 with T X  Relay has an extra operati n g  drain of 63 MA at 48 or 1 25 VDC. 

V o l ta g e  Ra t i n g  Ove r  T h e  T e mpera t u r e  R a n g e  

T h e  relay can stand 1 10% voltage continuously 
over a temperature ran g e  of -40° C. to + 70°C. 

R ev e r s e  Pola rity 

Diode (D1 ) limits r everse voltage of the static 
com ponents to less than one volt d- e ,  so that no 
dam age is done to the circuit by connecti ng the r elay 
with reverse polarity. However, the relay wi ll, of 
course, n ot operate under t hi s  condition, and series 
resi stor (Rs) may over- heat i f  reverse voltage i s  
applied for approxim ately 1 5  minutes or m ore. 

R e s et T i m e  

TR drop-out time = 0. 1 sec. or less. TR drop- out 
time of R elay with T X  contact i s  an additi onal  1 5  
m sec. 

4 

Di scharg e  of timing capacitor: t he di scharg e  of 
C is essenti ally instantaneous, the R- C time constant 
through P being less than 20 mil li seconds, in m ost 
cases. However, the di scharge path through P i s  
limited by si li con voltage drops through SCR and n2, 
tot al ling, approximately one volt. Therefore, C di s­
charges rapi dly throug h  P down to about one volt 
and then more slowly through R p down to zero volts. 

A c cura cy 

The accuracy of the time delay depends u pon 
the repetition rate of consecutive timings, t he supply 
voltage, an d the ambient tem perature. Self-heating 
has a n egl i gi bl e effect on the time accuracy. 

(1) No minal S ett i ng 

The first tim e delay, as m easured with the test 
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TYPETD-5 RELAY ________________________________________________________ r_.L_ . _4 _1 -�57�9�.1�L 

circuit shown i n  F igure 4 ,  taken at 25° C. and rated 
vol tage , will  be wi thin four mil liseconds of i ts set­
ti ng for settings of 0. 2 seconds or l e ss. For setti ngs 
above 0. 2 second s, this accuracy will be ±2%. 

(2) C o ns e cu t iv e  T i mi n gs 

Incompl ete cap acitor d ischarge wil l  cause 
changes in tim e  del ay. T h e se change s are a functi on 
of di scharge rate. Timing accuracy for sl ow rep e ti ­
tions will be p er Tabl e I. 

Tab l e  I 

Delay Accuracy, 
Relay Rating Be tw e e n  a s  Perce nt 

Re ad ings of Setting 

.O:J - 1. 0 se conds at l e ast 3 sec ond s ±2% 
0 .2  - 4 .0 se cond s at least 5 se conds ±2% 
1.5 - 3 0  se cond s at least 5 seconds ±2 % 

Timing accuracy for fast repe ti tions w il l  be per 
Table II. 
Tab le II 

Delay Accuracy, 
Relay Rating Betw e e n  a s  Pe rce nt 

Re ad ings of Se tting 

. 05 - 1. 0 se cond s instantane ous ±4% 
0.2 - 4 . 0  se cond s i nsta nta ne ous ±4% 
1. 5 - 3 0  se conds approx . Yz sec. ±4% 

(3) Su p p l y  Vo l ta g e  

Changes i n  suppl y vol tage , b etwe en 80% and 
110% of nom inal , cause time del ay v ariations of no 

more than ± 3 mil l i second s for settings of 0. 3 seconds 
or l e ss, and no more than ± 1% for se ttings above 0. 3 
se conds. 

(4) A mb i en t  T em p e ra tu r e  

Changes in ambient temp erature cause change s 
i n  tim e  delay. This vari ati on i n  tim e  delay i s  a dire ct 
function of cap acitance change with temp erature. 
Typical variation of tim e d el ay wi th temp erature i s  
shown in F igure 3 .  

S E T T I NGS 

T h e  tim e  d el ay i s  sel e cted b y  adjusting rh eostat, 
T. 

The correct tap on serie s  resi stor, Rs, shou l d  
b e  sel e cted for the suppl y vol tage being used. 

In di ca ting C o n ta c tor Sw i t c h  (I CS) 

No se tting is required on the res unit e x cept the 
sel e ction of the 0.2 or 2. 0 ampere tap setting. This 
sel e ction is made by conne cting the l e ad l oca ted in 

front of the tap bl ock to the de sired setting b y  me ans 
of the conne cting screw. 

I NSTAL L AT I ON 

The rel ays shou l d  b e  m ou nted on switchboard 
p anel s or their e quival ent i n  a l ocati on free from dirt, 
m oi sture ,  e x ce ssiv e vibrati on, and heat. Mount the 
relay v ertical l y  b y  m e ans of the four m ounting hol e s  
o n  the flange for semi-fl u sh mou nting or b y  m eans of 
the rear mounting stud or studs for proje ction m ount­
ing. Ei ther a m ounting stud or the mounting screw s  
m a y  b e  util ized for grounding the rel ay. T h e  electrical 
conne ctions may be m ade dire ctl y to the term inals b y  
me ans of screws for steel p an-el mounting or to the 
terminal studs furnished wi th the rel ay for thick p anel 
mounting. The termi nal studs may be easi l y  removed 
or i nserted by l ocking two nuts on the stud and then 
turning the proper nuts with a wre nch. 

For detail e d  FT case i nformation refer to I. L. 
4 1- 076. 

ADJUSTMENT AND MAI NT ENAN C E  

The proper adjustments to i nsure corre ct op era­
tion of thi s  rel ay have been m ade at the factory and 
shoul d not b e  di sturbed after rece ip t  b y  the customer. 
In p articul ar, do not remove knob from rheostat shaft 
and do not l oosen p otenti om e ter l ock nut. 

A c cepta n c e  Tes t  

A timing check at mi nimum and maximum set­
tings i s  recomm ended to i nsure that the relay i s  i n  
prop e r  w orking order. A recommended test circuit 
is shown in F igure 4. When testing the TD-5 with 
a TX t elep hone relay make the dotted conne ction as 
show n in F igure 4. The neon l amp w il l  l ight if the 
TX relay is op erating p rop e rly. 

Rou tin e Main t enan c e  

All contacts should b e  cl e aned p eri odicall y. A 
contact burnisher Sit 182A836HO 1 is recomm ended for 
thi s p urpose. The u se of abrasive m aterial for cl ean­
ing contacts i s  not recomm e nded,  b e cause of the 
danger of emb edding sm all parti cl e s in the face of 
the soft silver and thus imp airing the contact. 

Troub l e  Sh o o t in g  Pro c e du re 

Use the foll owing p rocedure to l ocate the source 
of troubl e  i f  the T D-5 i s  not op erating correctl y. 

1. Insp e ct al l wire s and connections, p aying p arti cu­
l ar attenti on to tel ephone rel ay and pr inted circuit 
termi nals. 
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TYPETD-5 RELAY ________________________________________________________ __ 

2. C heck the r efer ence vo ltage cir cuit. Thi s is done 
by measuring the d-e vo ltage across the si li con 
power r eg u lator ,  Z.  Connect the d -e vo ltmeter 
p o s i tiv e termin a l  to the rear ter minal o f  Rs and 
the negative ter minal to r elay ter minal 8. App l y  
rated vo ltage p er the tes t circui t di agram, Figure 
4. The Zener voltage s hould be b etw een 1 1 . 0  and 
1 3 .0 v o lts for 24 /3 2 volt  r elays , b etween 21.5 and 
24 . 5  v o lts for 48/1 25 volt  r elays, and between 50 
and 58 vo lts for 250 vo lt r elays . 

3. C heck the timi n g  cap acitor vo lt ag e  and the p o ­
tentio meter brush vo ltage (between printed circuit 
terminal 3 and relay t erminal 8) with a catho de ray 
o s ci llo s co p e  or a hig h  resistance d-e volt meter. 
It i s  n eces sary to s crap e v arnish fro m the cap aci­
tor po s itive termi nal in o rder to make a connection 
at this p o int. The brus h  v o ltage, whi ch is con stant 
unti l the t el ep ho n e  relay trip s ,  s ho u ld be app ro xi­
mately one half t he reference vo ltage. The cap aci­
tor should gradually chang e  to t he potentio meter 
bru s h  vo ltage, p l u s  appro xi mately one val t for 
si lico n jun ction forward vo lt age drop s through 
SCR and D2. 

4 .  If referen ce vo lt ag e, capacitor vo ltage, and po­
t entio meter vo ltage all app ear to behave correctly, 
t he SCR may be the caus e  of troub le. The anode 
to cathode volt ag e, as measured b etween pnnted 
circuit t er minal s 4 and 3 ,  s ho uld b e  appro xi mately 
o n e- half the referen ce volt ag e  until the cap acitor 
vo lt ag e  r eaches the bru sh vo ltage, at which ti me 
the ano d e  to cathod e  vo lt age s hould drop to ap­
pro xi mat ely one vo lt .  

Ca l ib rat i on 

Us e t he fo llo wi ng pro cedure for calibrating the 
relay if t he relay adjustment s  have b een di sturb ed. 
This procedure s ho u ld not b e  used until it i s  app a­
rent t hat the relay i s  not i n  pro p er working order. 
Before calibrating,  follo w  t he Tro uble Shootin g  Pro­
cedure to lo cate the source o f  troub le. 

1. Telep h o ne Type Re lay A djustment 

Adjust the armature g ap o n  the t elep ho n e  typ e 
relay to b e  appro ximately .004 inch with the armature 
clo s ed. Thi s i s  done with the armature s et-screw and 
lo ck-nut. Also, adjust contact leaf spri n g s  to obtain 
at least . 0 15 i n ch gap o n  all contacts and at least 
. 010 i nch fol l o w  on all nor mally o p en co ntacts and at 
leas t . 005 i n ch fo llo w on all normally clo sed co ntacts.  

2. R heosta t K n ob A djus tment, Same S ca le P la te 

If it is necessary to rep lace the rheo st at ( T) or 

6 

the s i li co n  po wer regu lator ('l3-), the relay may b e  
recalibrated with the s ame scale p late, i n  mo st cases. 
This is done by rotating t he rheo stat s haft, without 
k no b ,  u nt i l  a ti me delay equal to the min i mu m  s cale 
marking i s  o bt ained. Then ,  align the k no b  for t hi s  
delay and ti ghten t he kno b  set-s crew s ecurely. Pause 
s ev eral s eco nds b et ween readin g s  for all  delays 
above .05 s econds.  See s ection under Accuracy for 
di scussion o f  t hi s. 

3. S ca le P l a te Ca lib ration, New S cale P la te 

If it i s  n ecessary to rep lace the potentio meter 
(P) or t he pri nt ed circuit,  t he relay s ho u ld b e  recali­
brat ed with a new seal e p late. Use t he follo wi ng 
pro cedure: 

(a). Wi th the knob o ff the shaft, set t he rheo stat 
(T) at maximu m. 

(b). Adjust P so that t he ti mes are 5% to 10% 
lo nger than the maxi mum s cale marking.  

(c). Set t he rheo stat (T) at min i mu m  and check 
t hat t imes are less than o r  equal to t he min i mu m  seale 
mark ing.  If not, adjust P slightly to reduce ti mes. 
Tighten lo ck nut o n  P. 

(d). Place the knob o n  t he rheo stat shaft i n  such 
a po sitio n  that the t imes are s ymmetrical with resp ect 
to the seale p late mark ing.  Ti g hten t he knob s et ­
s crew a n d  mark calibration lin es o n  t he s cal e p late. 
When striking calibratio n lines for d elays abo v e  0. 5 
second,  pause at least 3 seconds b etween readings. 
See sectio n under Accuracy fo r discussion o f  t hi s. 

4. I n di ca ti n g  C o n t ra c t o r  Swit ch  (I CS) 

C lose the main relay contacts and pass s u ffi­
cient d-e current through the trip circu it to clo s e  the 
contacts of the res. This val u e  of current s ho u ld b e  
not greater than the particu lar res tap setting being 
used . The op eration indicator targ et s hou ld drop 
freel y. 

The co ntact gap s hou ld be appro ximately . 04 7" 
between the b r id g ing moving co ntact and the adjus t­
able s tati onary co ntacts. The bridging mov ing con­
tact s hould tou ch both s tationary contacts s imul tan­
eously. 

R E N EWAL PA R T S  

Rep ai r  work can b e  done mo st satisfactorily at 
t he factory. Ho wever,  int er chang eable p arts can b e  
furni shed t o  custo mers w ho are equip p ed for doing 
rep air work. W hen ordering p art s,  always give the co m­
p lete n amep late data. 
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STOP 

T D- 5 
RELAY 

IMTHE CONN£CTIOH OF THE LIGHT 

IS USEO WHEN TESTING A T0-5 
WITH THE TX(TELEPHONE RELAY). 

D-C 
SUPPLY 
VOLTAGE 

D.P.S.T. 
SWITCH 

STA"T��----------------------� 
TIIIU 

187A527 

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

IIIDICATIII6 
COIHACTO« Slllltll 

'PIIIIllt MrAIG 
TEitllllMt. 

IITERNAL SCMINATIC 

JICIIT VIDII 

__ T£tU'H011£ 1!£LU 

S IL I CO� 
-- CONTROLLED 

RECTIFIER 

188A016 

Fig. 5 Internal Schematic of TD-5 with Tel ephone 
Rela TX . 

PANEL CUTOUT 6 DRILLING 
FOR SEMI- FLUSH MTG 

57-D-7900 

Fig. 6 Outline and Drilling Plan for Type TD-5 Relay in Type FT11 Case. 
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CI R CUI T 
SYMB OL 

Rs 

z 

D 

Z7, Z8 

T 

c 

Rp 

SC R 

p 

,_ TABLE OF REPLACEABLE PARTS 

RELAY CHA R A C TE RIS TI C 
D E S C R I P T I O N  

D C  VOL TS 

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 

24/32 
48/ 1 25 
250 
24/32 
48/ 1 25 
250 
24/32 
48/ 1 2 5  
250 

All 
All 
All 

24/32 
48/ 1 2 5  
2 50 
250 
250 
48/ 1 2 5  
24/32 
48/ 1 2 5  
250 

24/32 
48/ 1 2 5  
250 

24/32 
48/ 1 2 5 
250 

TIME RANGES 

All 
All 
All 

Al l 
All 
All 

All 

All 

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

. 0 5-. 4 

0. 05- 1  & . 05- .4  
0. 05- 1  & . 05-. 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 & . 05-. 4  

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

Res istor ,  40 Watts , 4 5  ± 5% o hms ,  center tap 
Res i stor , 40 Watts , 550 ± 5% o hms , tap at 95 ohms 
Res istor ,  4 0  Watts , 2500 ± 5% o hms 

Zener D io d e, 1 N 2977B, 1 0  Watts , 1 3  Vol ts 
Zener Diode, 1N2986B, 1 0  Watts , 24 Vol ts 
Zener D iode, 1N2999B, 10 Watts , 56 Vo lts 

Sil i co n  Diode, 1N481 8, 200 Vol ts ,  0. 75 Amp 

Zener Diode 1 N3051 ( For  TD- 5 w ith T x  o nly ) 

Rheostat,  3 Watt , 40K 
Rheo stat, 4 Watt, lOOK 
Rheostat, 4 Watt, lOOK 
Rheo s tat , 4 Watt , 2 0K 

Res isto r ,  1 / 2  Watt, lK ± 1 %  
Res is tor , 1/2 Watt, l K  ± 1 %  
Resisto r ,  3 Watts , lK ± 5% 
Res ist or , 1 /2 Watt, 5 .6K ± 1 %  
Res is tor,  1 /2 Watt, 5. 6K ± 1 %  

Tan tal u rn  Capacito r ,  22uf,  35 volts 
Tantal u m  Capacito r ,  2 2uf, 35 volts 
Tantalu m  Cap acitor , 22uf,  50 vol ts 
Ta ntal u m  Cap acitor ,  22uf,  35 volt s 
Tantalu m Cap acitor ,  2 2uf, 35 vo lts 
Tanta lu m  Cap acito r ,  22uf,  50 volts  
Tantalu m Capacitor , 22uf,  ( 7  in parallel )  35 V 
Tantalu m Capacito r ,  22uf, (7 in parall el )  35 V 
Tantalu m  Cap acitor , 22uf,  ( 7  i n  parallel )  50 V 

0. 05- 1 & .05-. 4 Res istor , 1 / 2  W, 62K ± 1 %  
0. 2-4 Res istor, 1/2 Watt, 267K ± 1 %  
1 .  5-3 0  

All 

Res is tor, 1 /2 Watt .  2 67K ± 1 %  

Telephone Relay, 30 o hm coil 
All T el ep ho ne Relay, 1 25 o hms co i l  

0. 05- 1 & . 05- . 4  Tel ephone Relay, 1 25 o hm coil 
0 .2-4 
1 . 5-30 

All 
Al l 
All 
All 

All 
Al l 
All 

All 
All 
All 

Tel ephone Relay, 650 o hm coil 
Tel ep ho ne Relay, 650 ohm coil 
Tel ep hone Relay 750 ohm coil 
Res isto r ,  1 / 2  Watt, 56 ± 5% o hms 
Res isto r ,  1/2 Watt , 270 ± 5% o hms 
Res isto r ,  1 / 2  Watt , 1 200 ± 5% o hms 

Si licon Co ntrolled Recti fier, 2N885 
Sil i co n  Control led Rectifier , 2 N8 85 
Sil icon Contr ol l ed Rectifier , 2N886 

Pot enti o meter , 4 Watt s ,  60 ± 1 0% ohms 
Po tentio meter, 4 Watts , 250 ± 1 0% o hms 
Potentio met er ,  4 Watts, 1 300 ± 1 0% o hms 

S TYLE 
NUMBE R 

1 84A064H03 
1 87 A32 1 H01 
1 995653 

629A798H02 
629A798H03 
629A798H04 

1 88A342 H06 

1 87A936H01 

1 84A756H01 
184A756H02 
1 84A756H02 
184A756H04 

862A376H01 
862A376H0 1  
1 84A636H08 
862A376H73 
862A376H73 

1 84A661 H 1 6  
184A661Hl6 
1 84A661Hl7 
1 84A661 Hl6 
184A661Hl6 
184A661H17 
1 84A661Hl6 
1 84A661H 1 6  
1 84A661Hl7 

1 84A764H7 0 
1 84A764H85 
1 84 A764H85 

407C61 4H05 
407C61 4H06 
4 07C 61 4H06 
407C61 4H07 
407C61 4H07 
1 9B1 31 2H09 
1 87A290Hl9 
1 84A 763H 1 3  
184A763H29 

1 85A51 7H02 
1 85A51 7H02 
1 85A51 7H03 

1 85A067H04 
1 85A067H05 
1 85A067H06 

WESTINGHOUSE 
RELAY-INSTRUMENT DIVISION 

ELECTRIC CORPORATION 
CORAL SPRINGS, FL. 
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INSTALLATION 
Westinghouse I .L. 41-579.1C 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TD-5 TIME DELAY RELAY 

C AU T I ON: Before putting relays into service, opel'" 
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. 

APPL I CATI 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. 

C O N STRUCTI 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 3Yz inch resistor 
which is tapped for 24/32 volt d-e and 48/125 volt 
d-e relays. 

Rheostat and Scale P latA 

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 P r inted 
Circuit. 
Potentiometer 

The potentiometer (P), provides a biasing volt-

SUPERSEDES I .L. 41-579.1 B 
*Denotes change from superseded issue. 

* 

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 Cir cuit 

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 (RL), 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 (D 4, D5, and D6) which compensate for the 
forward voltage drop through SCR and D2 and thereby 
prevent timing variations caused by reference voltage 
changes due to self-heating of the Zener diode. 

Telephone R elay(TR) 

The telephone relay (TR) is energized 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 re}ays. Two sets of transfer contacts are pro­
vided to give a flexible trip circuit arrangement. 

Telephone Relay (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 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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TYPE TD-5RELAY __________________________________________________ ______ _ 

KNOB LOCKING SCREW 

PLOCK NUT 

Fig. 1. Type TD-5 Relay Without Case. 
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TYPE TD-5RELAY ________________________________________________________ �I�. L�-� 4 1_-� s7�9 -�1 C 

INDICATING COMTACTOR Sill ITCH 

187A293 

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 series with the coil of the TX relay for use on 

" 48/125 volts. This resistor is jumpered for 48 VDC 
operation. 

lndi eating C ontoctor Switch (ICS) 

The indicating contactor switch is a small d-e 
operated clapper type 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 moving 
contacts bridge two stationary contacts, 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 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 AT 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 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 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 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 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 deter­
mined by the rheostat setting. The charging 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 ARAC T ER! S T I  C S  

* Time Delay Range and Voltage Rating 

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

.05-0.4 24/32 

.05-0.4 48/125 

.05-0.4 250 

.05-1.0 24/32 

.05-1.0 48/125 

.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 48/125 
1.5-30 250 
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� .0:::::. - II -� 
,.,. ,_. 

I 
LOWER LIMIT, u APPROXIMATE-

20 30 40 50 60 70 

AMBIENT TEMPERATURE, IN DEGREES CENTIGRADE 

187A526 

Fig. 3. Timin g  Variation with T emp eratur e Chang es. 

Bat t e ry Drai n 

STAND-BY: 

OPERATING: 

24 Volts d-e 

0 

500 MA 

32 Volts d-e 

0 

420 MA 

48 Volts d-e 125 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 63 MA at 48 or  125 VDC. 

V ol ta g e  Rating Over T h e  T e m p e ratu re 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  Po l a ri 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 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 15 minutes or more. 

R e s et Ti m e  

TR drop-out time = 0.1 sec. or less. 

Discharge of timing capacitor: the discharge of 

4 

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 o2, 
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 cura c y  

The accuracy o f  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 accuracy. 

(1) Nominal  S et ti ng 

The first time delay, as measured with the test 
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TYPETD-5RELAY ________________________________________________________ _ I_.L_._4_1·_57_9_.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 1 ess. For settings 
above 0. 2 seconds, this accuracy will be ±2%. 

(2) Consecutive Timings 

Incomplete capacitor discharge will cause 
changes in time delay. These changes are a function 
of discharge rate. Timing accuracy for slow repeti­
tions will be per Table I. 

Tobie I 

Delay Between Accuracy, as 
Relay Rating Readings Percent 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. 

Table II 
Delay Between Accuracy, as 

Relay Rating 

.05- 1.0 seconds 

Readings Percent of Setting 

instantaneous 
0. 2 - 4.0 seconds instantaneous 
1.5- 3. 0 seconds approximatelyYz sec. 

(3) Supply Voltage 

±4% 
±4% 
±4% 

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 I ess, 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 delay is a direct 
function of capacitance change with temperature. 
Typical variation of time delay with temperature is 
shown in Figure 3. 

S E TTI N G S  

The time delay is selected by adjusting rheostat, 
T. 

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

Ind icating Contactor Switch (ICS) 

No setting is required on the res unit except the 
selection of the 0. 2 or 2. 0 ampere tap setting. This 
select ion 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 STALLATI O N  

The relays should be mounted on switchboard 
panels or their equivalent in a location free from dirt, 
moisture, excessive vibration, and heat. Mount the 
relay vertically by means of the four mounting holes 
on the flange for semi-flush mounting or by 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 terminals by 
means of screws for steel 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 wrench. 

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

ADJU STM E N T  A N D  MAI NTE 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 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. 

Routine Maintenance 

All contacts should be cleaned periodically. A 
contact burnisher S# 182A836H01 is recommended for 
this 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 impairing the contact. 

Trouble Shooting Procedure 

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 telephone relay and printed circuit 
terminals. 
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TYPE TD-5RELAY __________________________________________ ______________ __ 

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 
13. 0 volts for 24/32 volt relays, between 21.5 and 
24.5 volts for 48/125 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 
oscilloscope or a high resistance d-e voltmeter. 
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, shou}d be approxi­
mately one half the reference voltage. The capaci­
tor should gradually change to the potentiometer 
brush voltage, plus approximately one volt for 
silicon junction forward voltage drops through 
SCR and n2. 

4. If reference voltage, capacitor voltage, and po­
tentiometer voltage all appear to behave correctly, 
the SCR may be the cause of trouble. The anode 
to cathode voltage, as measured between printed 
circuit terminals 4 and 3, should be approximately 
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. 

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 appa­
rent that the relay is not in proper working order. 
Before calibrating, follow the Trouble Shooting Pro­
cedure to locate the source of trouble. 

1. Telephone Type R elay Adjustment 

Adjust the armature gap on the telephone type 
relay to be approximately .004 inch with the armature 
closed. This is done with the armature set-screw and 
lock-nut. Also, adjust contact leaf springs to obtain 
at least . 0 15 inch gap on all contacts and at least 
.010 inch follow on all normally open contacts and at 
least .005 inch follow on all normally closed contacts. 

2. Rh eostat Knob Adjustment, Same Scale Plate 

If it is necessary to replace the rheostat (T) or 

6 

the silicon power regulator (23-), the relay may be 
recalibrated with the same scale plate, in most cases. 
This is done by rotating the rheostat shaft, without 
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-screw securely. Pause 
several seconds between readings for all delays 
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 with a new scale 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 rheostat (T) at minimum and check 
that times are less than or equal to the minimum scale 
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 position that the times are symmetrical with respect 
to the scale plate marking. Tighten the knob set­
screw and mark calibration lines 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 Switch (ICS) 

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

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, always give the com­
plete nameplate data. 
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STO!' 

TD-5 
RELAY 

I 
,., 
'I ((�i i � :,: IIISISTANCE 

NEON LIGHT 

(LI)THE CONN£CTION Of THE LIGHT 

JS USED WHEN TESTING A TD·!I 
WITH THE TX(TELEPHONE R£LAT). 

o-c 
SUPPLY 
VOLTAGE 

D.P.S.T. 
SWITCH 

START
CH�------------------------J 

TIMER 

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

L 18 SCREW 
II (FOil lliiCI 

PMIEL USE L1e STUD) 
II .1.32 SCREW 

9 •• 

IIIOICATIII:G 
COftTACTOR 
SWITCH 

l'RIIITED BO.lRD-­
TER�IItAL 

INTERNAL SCHEMATIC 

FRONT VIEW 188A016 
Fig. 5 Internal Schematic of TD-5 with Telephone Relay. 

PMIEL CU'111UT I DRILLIIG FOil SEIU•FLUS11 MT6. 

'"·' IIOLES FOR , 1.32 MTG· SCREWS 

-I� 

P!LOT PllloTE 51.1-'P} WHEN U!>ED ON P-E.L"'-Y (TAI!I 
TO REII\1".) 

14-------'""'---:-c-- si 

PMIEL DIILLIU 01 ctmiiiT FOI 
PH.IECTION MTG· 

(FIIOIIT YIEW) 

57-D-790 
Fig. 6 Outline and Drilling P lan for Type TD-5 Relay in Type FTll Case. 
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TABLE OF REPLACEABLE PARTS 

CIRCUIT 
SYMBOL 

z 

D 

T 

c 

Rp 

TX 

Rc 

SCR 

p 

RELAY CHARACTERISTIC 
DC VOLTS 

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 25 

24/3 2 
48 / 1 25 
250 

24/3 2 
48/ 1 25 

250 

24/3 2 
48 / 1 25 
250 

TIME RANGE 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 

DESCRIPTION 

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 

Zener Diode, 1Nl8 16A, 10 Watts, 13 Volts 
Zener Dio de,  1Nl822A, 10 Watts, 24 Volts 
Zener Diode, lN 181 3A, 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 

Resis tor, 1/2 Watt, lK ± 1% 
Resis tor , 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, 22uf, 50 volts 
Tantalum Cap acitor, 2 2uf, 35 volts 
Tantalum Capaci tor, 22uf. 35 volts 
Tantalum Cap acitor, 22uf, 50 volts 
Tantalum Capacitor, 22uf, (7 in parallel) 35 V 
Tantalum Capacitor, 22uf, (7 in parallel) 35 V 
Tantalum Capacitor, 22uf, (7 in parallel) 50 V 

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

Telep hone Relay, 30 ohm coil 
Telep hone 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 

Res istor, 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, 2N88 6 

Potentiometer, 4 Watts, 60 ± 10% ohms 
Potentiometer, 4 Watts, 250 ± 1 0% ohms 

Potentiometer,  4 Watts , 1300 ± 10% ohms 

WESTINGHOUSE ELECTRIC CORPORATION 
NEWARK, N. J. RELAY-INSTRUMENT DIVISION 

Printed in U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse I .L. 41-S79F 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 

TYPE TD-4 Tl ME DELAY RELAY 

CAUliON Before putting relays into service operate 
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 remov­
ing the relay from service. 

APPL I CAT I O N  

The type TD-4 static timing relay provides time 
delay for the second and third zone contacts of the 
KD and KD-1 distance relays. The proper delay 
period is selected by whichever zone relay operates. 

C O N S TRUCTI O N  

* The Type TD-4 relay consists of an auxiliary 
circuit for initiating the time delay, a reference vol­
tage circuit, and a time delay circuit. A diode is 
added around the TX- Z2 and TX- Z3 coils on some 
types to override bounce of the initiating contact. 

Auxiliary Circuit for Initiating Time Delay 

The auxiliary circuit consists of two telephone­
type relays (TX-Z2 and TX-Z3) and two tapped re­
sistors (R2 and R3 ). 

Reference Voltage Circuit 

The reference voltage circuit consists of a sili­
con power regulator (DZ1) and a tapped resistor (RT). 

Time Delay Circuit 

The time delay circuit consists of a timing cir­
cuit module (M) a telephone type relay (TR) and two 
rheostats (T 2 and T 3). The timing circuit module 
consists of an R-C timing circuit, a zener diode for 
voltage sensing, and a transistorized amplifying cir­
cuit. 

O PERAT I O N  

The type TD-4 relay is connected to the d-e trip 
bus as shown in the external schematic, Fig. 4 and 
the timer control circuit, Fig. 5. 

SUPERSEDES I.L. 41-579E 
*Denotes change from superseded issue 

Timing Circuit Operation 

The R-C timing circuit in Fig. 5 delivers an in­
creasing voltage to the sensing zener diode (DZ2). 
This zener diode breaks down at approximately 63% 
of the reference voltage which is supplied by DZ1. 
The rate of voltage rise is determined by the resis­
tance (T2 or T3) in series with the timing capacitor. 
Therefore, the rheostat setting of T2 or T3 directly 
determines the time delay, as shown in Fig. 6. 

When capacitor C changes to the voltage value 
e, DZ2 breaks down to provide base drive for trans­
istor TR 2 causing it to conduct. Emitter current of 
TR2 provides base drive for transistor T�. Trans­
istor TR1 conducts, energizing output relay TR to 
the trip the breaker. 

1. Zone 2 Operation, Non-Carrier 

For a zone 2 fault, both zone 2 and zone 3 KD 
contacts close, energizing both TX-Z2 and TX-Z3. 
This completes the D. C. reference voltage circuit 
through DZ1 . The time delay circuit is energized 
through rheostat T2 . When the time delay is com­
pleted, telephone relay, TR, is energized and com­
pletes the trip circuit path through the normally open 
TX-Z2 contact. 

2. Zone 2 Operation, Carrier 

This case is similar to paragraph 1, except that 
the zone 2 KD contact only is closed. Therefore, 
only TX-Z2 is energized since zone 3 reach is re­
versed. The operation of the timing circuit and trip 
circuit is identica l  to that described in paragraph 1. 

3. Zone 3 Op eration, Non-Carrier or Carrier 

For a zone 3 fault the zone 3 KD-1 contact only 
is closed. This energizes TX-Z3 and completes the 
timing circuit through rheostat T 3. At the end of the 
time delay , TR is energized and completes the trip 
path through the normally closed TX-Z2 contact. 
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N 

TX-Z2 

DC CONTROL 

T3 SELECTOR : _ -"·�::-"" ·::--

) 

TR 

* Fig. 1. Type TD-4 Relay without case. 

) 

RESISTORS 
RT 
R3 
R2 

) 

-1 -< ., m 
-1 
c . ""' 
:::0 m ' 
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TYPE TD-4 RELAY __________________________________________________________ �I�. L�- �4 1�-5�7�9F� 

FIOIT VIEW 
184A615 

* Fig. 2. Internal Schematic of the type TD-4 R elay in 

FT2 1 case. (Common trip circuits) 

4. Operation on a Zone 2 F ault Wh i c h Appears as o 

Zone 3 F ault, Due to l nfeed 

A zone 2 fault may appear to a distance relay as 

a zone 3 fault. This condition occurs when current 

infeed changes the apparent impedance as seen by 

the distance relay. 

When this fault occurs , the zone 3 distance re­

lay energizes TX·Z3 and starts the timing function 

at the zone 3 rate, as described in paragraph 3. As 

soon as the infeed is removed , the zone 2 distance 

rel ay operates to energize TX-Z2. The timing func­

tion now continues at the zone 2 rate. The total time 

delay depends on the T2 setting, the T3 settin g, and 
the time at which the breaker cl ears the infeed. In 

any event the trip time following zone 2 KD operation 

will be les s  than the T 2 setting. 

C HARACTER I STI CS 

* Time Delay R ange 

Zone 2: 0. 1 sec. - 1. 0 sec. ; 0. 1 - 1. 0 sec. 

Zone 3 :  0 . 5  sec. - 3 . 0  sec. ; 0 . 3 - 1 . 5  sec. 

Reset Time 

TR Drop Out Time :  0 . 1  sec. or less 

TX-Z2 and TX-Z3 - Drop Out Time:  0 .06 sec. or 

less 

Discharge to timing capacitor: Discharges to 

less than 1% of full voltage in 0 . 0 1 5  sec. 

CENTER 
TELEPHONE RELAY 

3ooo n 

185A232 

* Fig.l. Internal Schematic of the type TD-4 relay in 

FT2 1  case. (Independent trip circuits) 

* For the relay with slow dropout the reset time 

is: 

TX - Z 2  dropout time = 0 . 45 - . 075 sec. 

TX - Z3 dropout time = . 090 - 0 . 15 sec. 

Voltage Rating Over The Temperature Range 

48 , 125 or 250 volts d-e. The relay can stand 

1 10% voltage continuously, from -20°C. to 70°C. 

B attery Drain 
48 125 250 

V.D.C. V.D.C. V.D.C. 

Non-operating Condition: 0 0 0 
Operating Condition 

Timing Circuit and DZ 1: 5D-90 MA 30-80MA 25-70MA 
TX-z2: 1 1 7  MA 106MA 103MA 
TX-Z3: 117 MA 106MA 103MA 

Accuracy 

The accuracy of the time delay depends upon 

the repetition rate of consecutive timin gs , the supply 

voltage , and th e ambient temperature. Self-heating 

has a negligible effect on the timing accuracy. 

( 1) Nominal Setting 

The first time delay , as measured with the test 

circuit shown in Fig. 7, taken at 25°C , and rated 

voltage (48, ,125,  or 250 V.D.C.) ,  will be within 6 

millis econds of its setting for settings of .3 seconds 

and . 7 seconds; this accuracy wil l be ±2%. For set ­

tings of . 7 seconds or more, this accuracy will 

be ± 1Yz%. 
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* Fig. 4. External Schematic of the type TD-4 R elay 
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TYPE TD-4 RELAY __________________________________________________________ 
I

.
L
_._

4
_
1

-_S7_9F 

TIMER CONTROL C I R CU I T POS. --�Dl----����.-.-.--..--. __________ _ 

lTx lTx 

� .- - -

Z2 Z 3  

T IM ING C I RCUIT 
M O DULE 

-l 
I 
I 
I 
I 
I 
I 

N E G.----�---------------------------------

185A515 

* Fig. 5. Timer Control Circuit 

(2) Consecutive Timings 

If consecutive time checks are made at any 

given setting,  the readings decrease. This change of 

time delay is due to the " voltage recovery " of the 

timing capacitor. Voltage recovery is a characteristic 

which all capacitors possess ; it has been minimized 

by the sel ection of the timing capacitor in the TD-4. 

The amount of change in time delay depends up­

on the pause , or duration of capacitor discharge be­

tween timings. If a pause of at least 3 seconds is 

observed between readings , the timing will repeat 

consistently, so that the total spread between the 

highest and lowest readings will be no more than 2% 

of the setting. 

If timings are repeated rapidly , the decrease in 

time delay is considerabl e ,  between 3% and 4% in 

most cases. In no case will this decrease be more 

than 5% of the setting. 

(3) Supply Voltage 

Chan ges in supply voltage, between 80% and 

1 1 0% of nominal , cause time delay variations of no 

more than ±5 milliseconds for settings of .5 seconds 

or less , and no more than ± 1% for settings above . 5  

se conds. 

( 4) Ambient Temperature 

Changes in ambient temperature cause changes 

in time delay, This variation in time delay is a di­

rect function of capacitance change with temperature . 

Typical variation of time delay with temperature is 

shown in Fi g, 8. 

Nom e n c latu re for T y p e  T D - 4  T i m i n g  R e la y  

TR Relay Unit 
TX-Z2 Relay Unit 

TX-Z3 Relay Unit 

- Nominal resistance 2, 000 ohms 
" ' '  500 ohms 
" 500 ohms 

R2 Tapped Resistor - See Internal Schematic 

R3 Tapped Resistor - " " " 

RT Tapped Resistor - " " " 

oz 1 Zener Diode - 30 volt breakdown - 10 watt 

T2 Rheostat - Adjustable 0-40,000 ohms 

T3 Rheostat - Adjustable 0-100 , 000 ohms 

M Module - Timing Circuit 
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TYPE T�4 RELAY----------------------------------------------------------

TYPE T0- 4 VOLTAGE - T I M E  CURVE 
ZONE 2 RANGE 0. 1 - 1 . 0 SEC 
ZONE 3 RANGE 0.5 - 3.0 SEC 

REFERENCE I OO 
VOLTAGE 

11.1 11.1  
o C!I  Q �  c o 
a: >  
11.1 11.1 z u 
ll.l z  N IIJ  
(!I a: 
z l&.l 
_ IL  
(1) 11.1  
z a:  
IIJ IL  
cn o  
Z I­
O Z  
11.1 11.1 
(!I U  i! ffi  

90 

80 

60 

50 

40 

30 

10 

-r -�-::..;-=-=-=-'-=--�-
vc 

� D.  
0 > �  0 ����-+-L--�--+---1�.2--�1.�4--�1 .6---1�.8--�2��--2�.72�2�.4�������3�.2� 

TIME I N  SECONDS 

72 84 96 108 120 1 32 144 156 168 I 0 192 
TIME IN CYCLES I 

Curve 471118 � 

* Fig. 6. Voltage- Time Curves for M inimum and Maximum Time Settings 

S E TTI N G S  

Proper time delay is selected by turning the 
knobs of rheostats T2 and T3 . Refer to Fig. 1 .  

The correct taps for R2 , � , and R T should be 
selected for the supply voltage being used. 

I NS TA L LATI O N  

The relays should be mounted on switchboard 
panels or their equivalent in a l ocation free from 
moisture. 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 mounting. Either a mounting stud 
or the mountin g  screws may be utilized for grounding 
the relay. The electrical connections may be made 
directly to the terminals by means of screws for steel­
panel mounting. The terminal studs may be easily 
removed or inserted by locking two nuts on the stud 
and then turning the proper nut w ith a wrench. For 

6 

detailed FT Case information, refer to I.L. 4 1-076. 

A D J U S T M E N T S  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 a fter receipt by the customer. 
Do not remove the knobs on the T 2 and T3 rheostats 
unless the rheostats a re to be replaced as this will 
upset the relay calibration. 

A c c e p t a n c e  T e s t s  

A timing check a t  minimum and maximum settings 
is recommended to insure that the relay is in proper 
working order. A recommended test circuit is shown 
in Fig. 7 .  

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

A l l  contacts should b e  cleaned periodical ly. A 

contact burnisher Sttl82A836H0 1 is recommended 
for this purpose. The use of abrasive material for 
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TYPE TD-4 RELAY ___________________________________________________________ 1 ·_L_. 4_1_- s_79_F_ 

START 

0-C SUPPLY VOLTAGE 

I --' 

N•G. __________ ...._ __ _._. ___ _ 

185A028 

* Fig. 7. Test Circuit for the Type TD-4 R elay. (Jumper 
terminals 6 and 10 when testing relay with in­
dependent trip contacts). 

cleaning contacts is not recommend ed, because of 

the danger of embedding s mall particles in th e face 

of the soft sil ver and th us , impairing the contact. 

T ro ub l e  S ho o t i n g  P ro c e d u r e  

U s e  the following procedure t o  locate the source 

of troubl e  if the TD-4 is not operating corre ctly. 

1. Apply rated voltage between relay terminals 

3 and 4 and visually check TX-Z2 contact operation. 

(Apply voltage between terminals 5 and 7 and check 

TX-Z3 op eration. )  

2 .  Check reference voltage circuit. This is done 

by measuring the voltage between module terminal 2 

(positive) and relay terminal 8 ( negative) with a d-e 

voltmeter. Module terminal numbers are shown in 

Fig. 1 .  This voltage should be zero before TX-Z 2 

and TX-Z 3 operation, and between 27 and 32 volts 

d-e after TX-Z2 or TX-Z3 operation. 

3.  Checks rh eostats , T2 and T 3 , and tripping 

telephone relay, TR, with an ohmmeter. The readings 

should be as foll ows: 

Component 

Ohmmeter Between 

Module Terminals 

2 and 6 

2 and 10 

2 and 4 

Resistance 

0- 40, 000 ohms 

(TX-Z2 operated) 

0 - 100 ,000 ohms 

2,000 ohms 

4. If the above checks do not determine the 

source of trouble, either the wiring or the module, M, 

is faulty. 

C a l i b r a t i o n  

Use the following procedure for calibrating the 

relay 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. 

Be fore calibrating, follow the Troubl e Shooting Pro­

cedure to locate the s ource of troubl e.  

1 .  Telephone Type Relay Adjustment 

Adj ust the armature gap on the three telephone 

typ e relays to be approximately .004 "  with the 

armature cl osed. This is done with the armature 

set-screw and lock-nut. Also, adjust contact 

l eaf springs to obtain at least . 0 1 5 " gap on all 

contacts and at l east . 0 1 0 "  follow on all nor­

mally open contacts and at l east . 005" follow 

on all normal ly closed contacts. 

2. Rheostat Knob Adjustment, Same Scale Pl ate 

If it is necessary to replace the T 2 or T 3 
rheostats , the relay may be recalibrated with 

the same scal e plate. This is done by rotatin g 

the shaft, without knob, until a 1 . 0  second de­

lay is measured for T2 , or a . 5  se cond delay is 

measured for T3• Then , ali gn the knob for this 

delay and tighten the knob set-screw securely. 

There should be a pause of several seconds 

betwe en readings for all time delays above . 5  

s econds . See section under Accuracy for dis­

cussion of this . 

3. Scale Plate Calibration, New Scal e Plate 

If it is nece ssary to replace the silicon power 

regulator (DZ 1 ), or the module (M), the relay 

should be recal ibrated with a new scale plate. 
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TYPE TD-4 RELAY __________________________________________________________ __ 

1 1 0 

U P P E RUT� 108 
TYPICAL 

LLI 106 A PPROX I M AT I CURVE 
LL.. o \ 

- -r-- -7 -0 �  104 / 
.... � _j  - - -r- - I/' z l- 102 -- -� LLI Z  � � T 

- -
o LLI  � - - - -a:: O · - l 
LLi o  100 I � 10  - - f- - - - - -

N 98 r-- - -- - � -
z � - � - LOWER L I M I T, J - .... � - ---

APPROX I MATE.->- <I:  96 <1: 
-1 >-
LLJ <I:  94 · r---- ---0 -1  LLI 
LLJ O  92 :::!!: - LLJ 
�-- � 90 I-

1' 

- 20 -10 0 1 0  20 30 40 50 60 70 
AMBIENT TEMPERATURE, I N  OEGREES CENTIG R A D E  185Al71 

Fig. 8. Timing Variations with Temperature Changes 

The first step should be to insure that the knob 

is approximately vertical for the mid-scale time 

time delay ( . 550 sec. for T2 and 1. 75 sec. for T3 
This will locate the calibration lines symmetri­

cally around th e scale plate. After centering 

and securely locking the knob on the rheostat 

shaft, new calibration lines may be marked on 

the scale plate. When scribing cal ibration lines 

for delays above .5 sec . ,  there should be a 

pause of at l east 3 seconds between readings. 

R l t;HT HAND�...--/" 
T�l CP'!')NE RELAY 

2500 
liS':'':' 

185A210 
* Fig. 9. Internal Schematic of the type TD-4 Relay with 

slow dropout relay ( common trip circuit). 

8 

See section under Accuracy for discussion of 

this. 

R E N E WA L  PARTS 

Repair work can be done most satisfactorily at 

the factory . However, interchan geable parts can be 

furnished to customers who are equipped for doin g  

repair work. When ordering parts , always give the 
complete nameplate data. 

en. lUIS "'"' 
0 .. 

837A071 

if Fig. 10 Internal schematic of the type TD-4 relay with 

slow dropout relay (independent trip circuits). www . 
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TYPE TD-4 RELAY ________________________________________________________ I_. L_._4_1 -5�7�9F� 

• 1 90-32 SCIIEW 

PAIEL 

SPACERS FOR 
THill PAIELS 

Te- � �olcftf CK 
S �AIIEL USE 

fs·ll STUD) 

• 190-32 SCREW 

TERMIIIAL AIID 
NOUITI IG DETAI LS 

t Dl A. 10 IIOl.ES 
OR CUT OUT 

� s !- 1 

25 
1/ . 190-32 MTQ.SCREWS 

-{ 16 i � OI A.'l IIOLES FOil 

2 - � 32 -¥---,- - - T 
... = � �  - 1 -

I "' 
., -+-

I t:! � I .;, I � ,;: I 1___i_J- ., I 

� : � ;_j �l 2 .!! � I l II , 

k- s 1  _J 
• 

PAIEL CUTOUT I DR ILLIII 
FOR SEMI FLUSII MTG. 

\ 

�--2 !! --� 
II 

!'MEL DRI LL I II Ott CUTOUT FOtt 
I'H.fECTIOI MT8· 

( FROirT Y I EW) 

--�---"< 
s !  � 8 

/ 

t fe DIA.2 MOLES 

57-D-7901 

* Fig. l l  O utline and Drilling P lan for the Type TD-4 Relay in the FT2 1 Case. 
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W E ST I NGHOUS E E L E CTR I C CORPORATION 
RELAY-I N STRUME N T  DIVISIO N N EWARK, N .  J.  
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R E LAY TYPE CVE-1 SYNCHRO -VER I F I ER 
W I THOUT COMNON ED POTENT I A L CO I LS 

I N  TY P E  FT-21 CAS E  

I NTERNAL SCH EMATIC 

FRONT VIEW 
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I N S T A L L A TI O N  • 

Westinghouse I . L. 4 1 -579L 

M A I N T E N A N C E O PE R A T I O N  • 

I N S T R U C T I O N S  
TYPE TD-4 TI ME D E LAY RELAY 

CAUT I ON B efore put t ing relays Into s e rv i ce ope ra t e  

t h e  re lay t o  check t h e  e le c trical connect ions. Close 

the red handle s w it c h  last when p lacing the relay In 

s e rvice.  Open the red handle switch firs t when remov­

ing the r e lay fro m  s e rvice. 

APPL I C AT I O N 

The type T D -4 static timing relay provides tim e 
delay for the sec ond and third zone c ontacts of the 
KD-4 and KD-4 1  di stance relay s .  The proper delay 
period is se le cted by whichever zone re lay operate s .  

C O N STR U CTI O N  

The Typ e  TD-4 relay consi sts o f  an au xiliary 
circuit for initiating the time delay .  a reference vol­
tage circuit , and a time delay c ircuit. A diode i s  
added around the TX - 2 2  and TX - 2 3  coi l s  on some 
type s  to o verride bounce of  the initiating contact. 

A u x i l i a ry C i r c u i t  for I n i t i at i n g  T i m e D e l ay 

The auxiliary c ircuit c onsists o f  two teleph one­
type relays ( T X-22 and TX-23) and two tapped re­
sistors (R2 and R3 ). 

R eferen c e  V o l t a g e  C i rc u i t  

Th e refere nc e  vol tage c ircuit c onsists of  a sili­
con power regulator (D2 1) and a tapp ed res istor (RT). 

T i m e  D e l ay C i r c u i t  

Th e time delay circuit c onsists of  a timing cir­

cuit modul e ( M) a teleph one type relay ( TR) and two 

rheostats (T 2 and T 3).  The timi n g  c ircuit
. 
module 

cons ists o f  an R-C timing c ircuit, a zener dwde for 

voltage sensing,  and a trans istorized ampl ify ing c ir-

cuit. 

O P E R AT I O N  

The typ e  TD-4 relay is c onnected to the d-e trip 
bus as shown in the e xternal schematic,  F i g. 4 and 
the timer control c ircu it , Fi g. 5. 

T i m i n g  C i rc u i t  O p e r a t i o n  

T h e  R-C timin g c ircuit i n  Fi g.  5 del ivers an in-

. vo\ta�e to the sensin g zen er diode ( D 2 2).  
ct�a.snw, . d b \l.s down at a\l\lr oximate\� 6?Plo 
Tni.s zener dlO e rea 

of the reference vo ltage wh ich is supplied by D2 1 . 
The r8Jc of volta ge rise i s  rl dermi ned by th e resis­
tance ( T 2  or  T3)  in s eries w i th the timing c apacitor. 
Th erefore , the rh eostat settin g  of T 2 or T3 directly 
dete rmines th e time delay ,  as shown in Fig.  6. 

Wh en capaci tor C changes to the voltage value 
e, D2 2 breaks down to provi d e  base drive fo r trans­
i stor TR 2 causing it to conduct. Emitter current of 
TR2 provides bas.e dri ve for tran sis tor T� . Trans­
istor TR 1 conducts , energizin g output relay TR to 
the trip the breaker. 

1. Z o n e  2 O p e r a t i o n ,  N o n- C a r r i e r  

* Fo r a zone 2 fault, both zone 2 and zone 3 KD-4 1 
contacts c los e ,  e nergi zing b oth TX-Z2 and TX-Z 3 .  
Th i s  completes the D.  C .  reference voltage circuit 
through 02 1 . The time delay circuit is energized 
through rh eostat T2 . When the time delay is  com­
pleted, telephone relay, TR, is energized and c om­
pl etes the trip c irc uit path through the n ormally open 
TX-22 contac t .  

2. Z o ne 2 O p e r at i o n ,  C ar r i er  

Thi s c ase is  simi l ar to parag r aph 1 ,  e xcept that 
* the zo ne 2 KD-4 contac t only is c l osed . T her efore , 

only TX-22 is energized since zone 3 reach is re­
versed.  The operation of the timin g circuit and trip 
c ircu it is identical to th-at described in para graph 1 .  

* 

3. Z o n e  3 O p e r a t i o n ,  N o n - C a r r i e r  o r  C a r r i e r 

For a zo ne 3 f ault t he zone 3 KD-4 1 contac t  only 
is close d .  T hi s e nergizes TX-Z3 and co mpletes t he 
ti min g circuit throu gh rh e ostat T3. At the Pnct of the 
time ctP!ay . TR is rnergizect anct com p l ete s  the trip 

path through the n ormal l y  c l osed TX-22 contact .  

A ll possible contingencies whic� may arise during 
installation .  opera t ion .  or matll tenance, and all 
details and variations of this eq uipment  do not 
purport to he covered by �hese instruct ions. If 
fi1rther information is destred by p urchas�r re­
garding his particular installation. operatton or 
nwintenance of his equipment ,  the local We:� t­
inglwuse Electric Corporation representattve 
dwu l d  he  con t acted .  
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D I REC T t  ONAL 
CO»TACTS 

R E L A Y  - T YP E I RD - DU A L  PCL A R I Z E C  D I �ECT I O� AL 
O V E RCU R R EN T  G ROU N D  R E L AY W I TH N O N T AP P E D  

I CS - I N  T YP E FT 4 1  C A S E  

INTERNAL SCHEMATIC R I GHT  HAND 
CONTAC T S  

{ W &DOLE Ul6 1 T ) --t+---+-t-+-4- -------t--r-- U I I TAMTAMEOUS 
OV ERCURRENT UN I T  

LEFT HAN D  COM TACT S 1'-t-....l...-.l."-­

O I RECT I ONAL 
COMTACT S 
( Lo•u UN 1 r ) 

AUX I L I AR Y -�--­
I. I TeM 

RED DO T --...____ 
I MD I CA T I Nii 
CON TACT OR SW I TCH 
( ll i GMT , f . Y . ) 
I MD I CAT l lti 
COMTAC TOR SW I TCh 
( LEFT , F .  V .  ) --

lJ . •  COH]R JL  ClT . 
� TR I P  l.fAD R E S J S 
1- VOLT POS JT JC»t VALUE � 2� 1 0 
-1 �8 2 300 LU 1 2:) J 2700 
LU 
(/) 250 � 6 500 
:::J 
0 
:X: � W I T" R E LA T I VE I N STAN TANEOUS 
Z POLAR I TY AS SHOWN , THE D I RECT I ONAL 
1- UH I T  CO� TACT C LOSES TO THE L E F T .  
(/) 
LU 
C' 
... 

MFG. DWG. �7C t0 2 5 REF . 

FRONT VIEW 

( UPPER CYL I NDER 
W U T ) 

VAR I STOR 

SATUIAT I M\1 
TRAMIFOIMER 

D I RECT I OMAL UM I T  
( LOWER CYL I NDER 

UM I T ) 
D I RECT I OM�L UM I T 
( M I DDLE C Y L I N DER 

UN I T ) 

CHASS I S  uPERATED 
SKOI T I N G SW I TCH 

TEST S• I TCtt 

CURR£MT TEST JACI 

T EJN IMAl 
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