
INSTALLATION • 

Westinghouse I.L. 41-lSl.lF 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE D-3 DIRECT CURRENT RELAY 

C A U T I O N  

Before putting relays into service , remove all 

blocking which may have been inserted for the purpose 

of securing the parts during shipment, make sure that 

all moving parts operate freely , inspect the contacts 

to see that they are clean and close properly, and 

operate the relay to check the settings and electrical 

connections . 

A P P L I C AT I O N  

The type D-3  relay is suitable for applications 

where overload , underload , or reverse-current protec­

tion is required on direct current circuits. One particu­

lar application is in the protection of rotary converters 

which require sensitive reverse-current relays to pre­

vent running inverted. 

In the usual application of the D- 3 relay the mov­

ing coil is connected to a shunt in the circuit being 

protected. By suitable selection of relay calibration 

and of shunt rating, the relay can be made to respond 

to particular magnitudes or directions of current flow 

through the shunt as required. 

In applications where the D -3 relay is used for 

the purpose of regulating a load, closing of the over­

load contacts will initiate action to reduce the amount 

of the load. Since the relay is very sensitive, a slight 

reduction in load will cause the overload contacts to 

open. If the reduction of load is interrupted, the relay 

will close contacts again on a small load increase. 

Thus small load fluctuations might cause excessive 

operation of the relay and the device controlled by it. 

The connections of Fig. 5 show the use of an external 

auxiliary relay (type SG) to keep the controlled device 

energized until the load had dropped by an amount 

determined by the setting of the left-hand contact of 

the D - 3  relay. 

C O NST R U CT I O N  

The type D- 3 relay is a d' Arsonvol type d. c. con­

tact making voltmeter consisting of a moving coil , 

S U PERS ED ES I . L .  41-lSl.l E 
* Denot es chan ge from superseded i ssu e .  

permanent magnet , and contacts. The magnetic circuit 

is shown schematically in Fig. 1. 

P e rm a n e n t  M a g n e t  

The permanent magnet is a cylindrical core, con­

sisting of an Alnico permanent magnet , two iron pole 

pieces and two brass spacer blocks. This magnet is 

mounted concentrically in the bore of a mailable iron 

frame. 

A magnetic field is produced by the permanent 

magnet in the air gap between the magnet and the iron 

frame. The path of magnetic flux is from the Alnico 

magnet through the iron pole piece across the air gap 

to the iron frame. The return path of the flux is through 

the frame across the second air gap to the second pole 

piece . The pole pieces and the bore of the frame are 

shaped such that a uniform flux distribution is ob­

tained in the air gaps. 

Mov i n g  C o i l 

The moving coil rotates in the air gap between 

the core and the iron frame. Electrical connections 

are made to the coil through two springs located at 

the top of the element. One end of each spring is con­

nected through a lever arm to a lead of the coil. The 

other end of each spring is fastened to posts mounted 

in a circular insulation plate. This plate can be ro­

tated to permit adjustment of the zero position of the 
moving element. 

A third spiral spring located at the bottom of the 

element provides a current path to the moving contact . 

A uxi l i a ry Swi t c h  (Wh en us ed) 

The auxiliary switch is a small solenoid type 

switch. A cylindrical plunger with a silver disc 

mounted on its lower end moves in the core of the 

solenoid. As the plunger travels upward, the disc 

bridges three silver stationary contacts. 

O P E R AT I O N  

The D- 3 relay operates on the principle of a cur-
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TYP E D-3 R E L A Y  __________________________________________________________ __ 

MOUNTING SURFACE 

ALNICO MAGNET 

IRON POL£ 
SHOES 

-t--ttT:;<:::;:j::=:==l--i��==-j:: BRASS SPACER� 
AIYD MOUNTING 
BLOCKS 

FRAM£ 
CASTING 

ED. Sk. 205342 

Fig. 1 .  Schematic Drawing of Magnetic Circ u i t  of Typ e  
[)..3 Relay (Top View).  Mov ing Coil B earing 
Supports, Springs and Contacts Omitted. 

rent carrying conductor (moving coil) l ocated in a 

magnetic field (permanent magnet). When a current is 

applied to the coil of the relay, a torque is produced 

that rotates the moving coil until the electrical torqu e 

is equal to the torque of the restraining spring. Th e 

mo ving contact wil l assume a position in its travel 

that is proportional to the current appl ied to th e moving 

coil . 

The direction of movem ent of the movin g coil is 

determined by th e pol arity of the c urrent applied to the 

coil . In the "l eft zero" and " suppressed zero" D-3 

rel ays , the contacts wil l move to the right wh en a 

current of th e proper magnitude and polarity is applied 

to the re lay. On the other hand, the c ontact of the 

"center zero" relay will move either l e ft or right 

depending on th e pol arity and m agnitude of the appl i ed 

current. 

CH A R A CT E R IST I CS 

The type D-3 relay is suppl i ed in the standard 

ranges l isted in the tabl e below. The numbers on the 

seal e i.ndicate in mill ivol ts the potential required at 

the relay base t erminal s to operate the moving el em ent 

to the indicated scal e position . 

2 

LEFT HAND COIITACTS 
(FRONT �I Ew) 
:WEtl roR Z£RO­
CEHTER RELAYS 

INTERNAL SCHEMATIC 

FRONT VIEW 

MOVING C O I L  

CALIBRHING RES ISTOR 
FOR RANGES ABOVE 
�-0-& AND 0-10 M. V. 
AND FOR SPECIAL 
APPLICAT I ONS 

REDIIAHOLE 

TEST SWITCH 

TERM I N A l  

W H E N  CONNECTED ..-tTH POLARifY A S  StiOWN, NUVING COIL MOH:S 
1NDIRECTION TO C LOSERIGHTMMDCOHTACTS(FRONTYIEW) 

l82A787 

Fig. 2. Internal Schematic of the Type D-3 Relay in 
the Type FT2 7 Case. 

R an ge s  i n  

M i l l i volt s, d-e 

0- 10 

5-0 -5  

40-80 

100-0- 100 

0-200 

M O V I N G  C OI L  C I R C U IT 

A v era g e  

R e s i s tan c e  i n  O h m s at 25°C 

0 . 3  

0.3 

1.2 
6.0 

6.0 

As shown in the above Table, the D-3 relay i s  

avail abl e with a "1 eft zero, " "suppressed zero" and 

" center zero" scale. In the "l eft zero" and the 

"suppressed zero" rel ays the moving contact is lo­

cated in the extreme l eft hand position of the scal e 

when the rel ays are deenergized. The "suppressed 

zero" relay is h eld  in this position with considerabl e 

more force than the "l eft zero" rel ay. When the rel ays 

are energized with vol tages of the proPer magnitude 

and pol arity, the moving contact moves to the right. 

In the " c enter zero" relay ,  the moving contact i s  

located i n  the c enter of t h e  scal e  when the rel ay i s  

deenergized. When the rel ay is energized , t h e  contact 

will move either to the righ t  or l eft d epending upon 

the pol arity of the appl i ed voltage. 

A modification of the D- 3 relay , in which a rec­

tifier is mounted internall y, makes it suitable for a .c. 
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TYP E 0-3 R EL AY _____ _ _ _ _ _ _ _ _______________ ___ ...;.r.;.:.L:..:..· ...;.4.;...1 -�ls:;.;.l�.l�F 

GUEUTOR 

-� 

� 
LOAD 

D.C. TR I P  BUS 
POS. 

76 
lO 

FOR 
0\'ERLOAD 

52 
rc 

ME\i. 

S2 
I a 

OEV ICE NUMBER CHART 

76 • D C  OVERCURREMT RELAY - TYPE 03 

:,2 - POWER CIRCUIT BREAKER 

• - BREAKER AUXILIARY CONTACT 

TC - BREAKER TRIP CO I L  

76 

76 
2 

I 
I 

(FoR REVERSE. 
LOAD 

Fig. 3. External Schematic Diagram for Overload or 
Reverse Current Protection, us ing the Type 
D-3 Relay. 

- i 

operation .  Ful l scale defl ection can be obtained with 

6 mill iamperes a.c. 

The relay has a slight time- del ay, with inverse 

characteristics. In the usual appli cation the moving 

coil terminals  are connected across a shunt, and thi s  

results i n  longer delay for both operatin g and reset 

times. When a shunt is used the operating time for ful l 
* scale travel at 12 5% of the ful l  scale operating current 

is about 4 seconds, while at 1000% it is about . 2 5  

second. I n  appl ications where n o  shunt is u sed, the 

operating times for the same conditions are about 

1. 25 and . 1 5  second respectively. When the rel ay i s  

de-energized, the time required for i t  to reset from the 

full scale position to the 10% position is approxi­

mately 5 seconds when a shunt is used, and 2 seconds 

when there is no shunt. 

Continuous m aximum o verl o ad is appro ximately 

1500% of full seal e. 

The minimum setting which D-3 Rel ay can accom­

modate i s  5% of the full sc ale. 

S E TT I N G S  

For reverse-current protection a sensitivity of 2 

per cent is obtained when using a standard 50 milli­

volt shunt and setting the relay at 1 millivolt. A 1 0  

per cent sensitivity is  obtained by setting the rel ay at 

5 mil l ivol ts. These values of sensitivity can be 

doubled by using a 100 mill ivolt shunt. 

Fo r overl oad protection the rel ay is set at the 

index setting which, with respect to the mill ivolt 

DEVICE IIUMIER C�ART 

76 - DC OYERCURREIIT REL.lY - TYPE OJ 

761 - AUXILIARY RELAY - TYPE SG 
S2 - POWER C I R C U I T  8IIEUER 

- 8RUl[R AUXILIARY COIITACT 

TC - BREUER T R I P  C O I L  

Fig. 4. External Schematic Diagram for Overload P ro­
tection where Trip Currents in Excess of One 
Ampere Rating Requ ire Use of an Aux il iary 
Relay. 

drop of the shunt, will operate at desired per cent of  

overload. 

T R I P  C I R C U I T  

t ·u amperes contac s w1 

(non-inductive load) 

d-e control carry con-
contacts voltage open close tinuousl y 

D-3 relay 125 v 0 . 0 4+ 1.0 . .  

2 50 v 0.02+ 1 . 0  .. 
contactor switch 125 v 3.5 30 5.0 

( when supplied) 2 50 v 1 .0  30 5 .0  

• infrequent operation 

I NST A L L AT I O N  

The relays should be mounted o n  switchboard 

panel s or their equival ent in a location free from dirt, 

moisture, excessive vibration, and heat. Mount the re­

lay vertical ly by means o f  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 mounting screws may be 

util ized for grounding the relay. The electrical con­

nections may be made directly to the terminal s by 

means of screws for ;3teel panel moun ting or to the 

terminal studs furnished with the relay for thick panel 

mounting. The terminal studs may be easily removed 
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TY P E  D-3 R EL AY __________________________________________________________ __ 

POS. 

NEG. 

� 1 
76 � ¢m 2 
76 X T 76X 

76X 

r 
76 10 

76X 

1; r 
( '

,CONTROLLED 'I/' DEVICE 

�� 

DEY ICE NIJH8ER CHART 

76 - DC OYERCURRENT RELAY - TYPE D3 

76X - AUX I L IARY RELAY - TYPE SG 

Fig. 5. External Schematic Diagram for Use of Ex­
ternal Aux i l iary Relay to Prevent P umping of 
the Typ e  D - 3  Re lay whe n  used for Overload 
Protection. 

or inserted by locking two nuts on the stud and then 

turning the prop er nut with a wrench. 

For detai led FT case information refer to I.L. 

41-076. 

Standard D-3 relays are cal ibrated in mil l ivo l ts 

m easured at the relay terminals. Bence ,  the resistance 
of the l eads between the relay and the ammeter shunt 

must be sufficiently low to a void introducing an ex­

cessive error in the relay indication. With the 0-10 or 

5-0- 5 mil livolt rel ay s ,  l eads 8 feet long of 1110 B&S 

gauge copper wire will reduce the relay indication by 

approximately 5%. If the l ead l ength is l ess or the 

conductor size is larger, the error will be correspond­

ingly reduced. Relay s with higher mill ivolt ran ges 

have proportionally greater internal resistances, and 

consequently error due to I ead resistance is reduced. 

For exampl e ,  a 0-100 mil li volt  relay with leads as 

described above would  have an error of 0.5% due to 

I ead resi stance. 

The use of standard ammeter shunts may be 

avoided by connecting the moving e lement l eads over 

an equivalent l ength of bus-bar or cabl e. On a basis 

of 1000 amp. per square inch, at 20°C. , 6 feet of 

copper bus-bar wil l  gi ve 50 mill i volts drop . 

4 

OPERATION INDICATOR 
(WHEHUSEO) 

RIGHT tiAIID CONTACTS 
[FROriTVIEW) 

AdULIARY SWITCH 

INTERNAL SCHEMATIC 

FROIIIT VIEW 

WHEN CONNECTED WITH POLARITY AS SHOIIIH, ,1QVIHG rQILMOVES 
I� DIRECTION TO ClOSE RIGHT HAIIO CONTACrS (FROIIT VIEW) 

MOVING COIL 

CALiaRATINGR£SIST()R 
FORKAto!GlSABOVE 
5-()-� AND U-10 M y, 
AND FOR SPH.IAl 
APPL IC.I rl Cl�S 

REO HANDLE 
TEST SWITCH 

TERMINAl 

I82A 78CJ 

Fig. 6. Internal Schematic of the Type D-3 Relay in 
the Type FT2 1  Case w i th Self- Contained A ux i-
1 iary Relay used to Prevent P umping on Over­
load Protection. 

AD J UST M E NTS A ND M A I NT E N A N C E  

The proper adjustments to insure correct op era­

tion s have been made at the factory . Upon receipt of 

the relay , no customer adjustments, other than tho se 

covered under "Settings" shoul d be required. 

A cce p ta nce C heck 

Check the seal e markings by setting either of the 

two adjustabl e contacts at a val ue marked on the 

scal e. Then alternatel y apply this voltage pl us and 

minus 3%. The contacts should make and break. 

Remove the adjustable contact from the setting 

and set the second adjustabl e contact at the sam e 

point on the scale. Al ternately apply this vol tage plus 

and minus 3%. The contacts should make and break. 

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

All contacts shoul d be cl eaned periodically. A 

contact burnisher S#l8 2A8 36H0 1 is recommended fo r 

this purpose. The use of abrasive material for cl ean­

ing contacts is not recommended because of the danger 

of embedding smal l  particl es in the face of the soft 

sil ver and thus impairing the contact. 

If  the moving el ement should be remo ved, the 

bearing end-play should be checked when repl acing it. 
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TY P E  D-3 R EL AY 

ltt!E� COhHECTtD WITrt POLARITY AS SHOWN, 
�OYIIIG COIL 140YES Ill DIRECTIOII lO CLOSE 
illt:riT HMO CONTACTS (FROHT YIOI) 

FRONT VIEW 

MOWIG COil 

CI\LIIRATIIIGRES. FOR 
R4116ES ABO�E S-0-S 
AIIO 0-10 M. �. MD 
FOR SPECIAL 
APPLICATIOIIS 

-AuXILIJI.RY SWITCHES 

RIGitTitAIIOCO"TACT5 
(FROMTYIEW) 

--- __ LEFT HAHD CC/11UCTS 
(FROIITWIEW) 

Fig. 7. Internal Schematic of the Type D-3 in th e Type 
FT2 7 Case with Two Self-Contained A ux i l iary 
Relays used to I ncrease Contact Capac i ty. 

This shr)ul d be from .020 inch to .025 inch, and can 

be measured by inserting a feel er gauge between the 

upper bearing screw and the shoulder on the moving 

el ement shaft. 

The core and moving coil assembl y  sho ul d  not be 

remo ved from the frame casting of the D-3 rel ay un­

l ess a keeper having the same radius on the core is 

placed on the core in such manner as to bridge the 

iron pol e pieces as the core is withdrawn from the 

bore of the casting. It is necessary al so to insert 

spacers in the air gap so that the core wil l  remain 
approximately c entered when the mounting screws are 
removed, to prevent damaging the coil winding when 

sliding the assembly out of the casting. 

Auxiliary Switch (C S-1) 

Adjust the stationary core of the switch for a 

clearance between the stationary core and the moving 

core when the switch is picked up. This can be done 

by turning the relay upside-dawn. Then screw up the 

L.H. COIITACTS­
(FROMT VIEW) 

R.H. CO!tUCTS----­
(FRONT VIEW) 

{COIIMECTIOM AMD OHI41 
ULUEASREQUIRED) 

FROftT VIEW 

I.L. 41-151.1F 

RED HANDLE 
TEST SwHCH 

TEIIMIIIAL 

l82A788 

Fig. 8. Internal Schematic of the Type D-3 R e lay in 
th e Type FT2 7 Case, Moc/ ified for A- C Opera­
tion. 

core screw until the moving core starts rotating. Now 

back off the core screw until the moving core stops 

rotating. This indicates the points when the play in 

the assembly is taken up, and where the moving core 

just separates from the stationary core screw. Back 

off the core screw approximately one tum and Jock in 

place. This prevents the moving core from striking 

and sticking to the stationary core because of resi­

dual magnetism. Adjust the contact clearance for 

3/64" by means of the two small nuts on either side 

of the Micarta disc. 

Block main contacts closed and energize  trip 

circuit with rated voltage. Contacts of auxiliary 

switch (CS-1) should make. 

R E P A I RS A N D  R E N E W A L  P A RTS 

Repair work can be  done most satisfactorily at 

the factory . However, interchangeabl e parts can be 

furnished to the customers who are equipp ed for doing 

repair work . When ordering parts,  al ways gi ve th e 

camp! ete namepl ate data. 
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TYP E D·3 R ELAY ______________________ ____________________________________ __ 

6 

� -19SCRE.W IG (FOR \1-\ICK 
PANEL USE -f?G-18 C::.IUD) 
.tC)0·3c SCREW 

TERMINAL AND 
l-1\CUNTIN<;.- Dt:I.A.I\-S 

NOTE: AU .. DIMEN510NS 
IN INCHES 

l D\A-.4- HOLES FOR 
+ . 190·3'l.IIIITC:r. SCREW$ 

PANEL CUTOUT 4 DRILLIWG­
�OR. SEI-.41-FLU�H �TG. 

I I 13� 1ic.. 
?AWE:\.. CR.\LU NG OR CUTOUT FOR 

PRO;TEC:.T\O"l MTG. 
(F'RO.._.T V\£W) 

57-D-7901 

Fig. 9. Outline and Drill ing Plan for the T ype D-3 Relay in the Type FT21 Case. 
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TY P E  D-3 R E L AY _______________________________ I_.L_._4_1-_l_sl_. l_F 

TYPE 0�3 
DIRECT CURRENT 

RElAY 

STYlE 

2 

F ig. 10. Type D-3 Relay w ithout Case. 1-Moving Coil.  2- Current-carrying restrain ing springs. 

3- P ermanent Magnet. � Iron-Frame. 5-Scale. 6-Moving Contac t. ?- Stationary Contacts. 
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I. l. 41-151 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE D-3 DIRECT CURRENT RELAY 

CAUTION Before putting relays into service, 

remove all blocking which may have been in­

serted for the purpose of securing the parts 

during shipment, make sure that all moving 

parts operate freely, inspect the contacts to 

see that they are clean and close properly, 

and operate the relay to check the settings 

and electrical connections. 

APPLICATION 

The type D-3 relay is suitable for applica­

tions where overload, underload, or reverse­

current protection is required on direct cur­

rent circuits . One particular application is 

in the protection of rotary converters which 

require sensitive reverse-current 

prevent running inverted. 

relays to 

* The type D-3 relay has a permanent magnet 

field and consequently it is free from the 

variations in operating point that would re­

sult from fluctuations in the voltage source 

if an electromagnet field were used. 

CONSTRUCTION AND OPERATION 
The type D-3 relay is a d'Arsonval type d-e 

contact making milliammeters. The magnetic 

circuit is shown schematically in Fig. l. A 

cylindrical core, consisting of an Alnico 

permanent magnet, two iron pole pieces and two 

brass spacer blocks, is mounted concentrically 

in the bore of a malleable iron frame casting. 

The moving coil rotates in the air gap between 

the core and the frame casting. A Moldarta 

bracket mounted on the rear of the core car­

ries bearings for the frame on which the mov­

ing coil is wound, and also provides con­

nection points for the spiral springs through 

which electrical connection is made to the 

moving contact and the moving coil. The two 

SUPERSEDES I. L. 41-260.1C 
*Denotes change from superseded Issue 

Fig. 

MOUNTING SURFACE: 

ALNICO MAGN£T 

IRON POL£ 
SH0£5 

-t--tt-t;:;i:;:;:t.::3:=:t-?r;'?L-:J;: BRASS .SPilC£R� 

AND MOI/f{T/f{G 

BLOCKS 

FRAME: 
CASTING 

ED. Sk . 205342 

1-Schematic Drawing of Magnetic Circuit of Type D-3 

Relay (Top View). Moving Coil Bearing Supports, 

Springs and Contacts Omitted. 

springs Which are connected to the moving coil 

are located at the top of the element. The 

outer ends of these springs are fastened to 

posts mounted in a circular insulating plate . 

This plate is mounted on the Moldarta bracket 

by means of the upper bearing screw and a 

spring washer, so that it is held in position 

securely, but yet can be rotated to permit ad­

justment of the zero position of the moving­

element. 

The moving contact is mounted on the outer 

end of a counterbalanced arm fastened to the 

bottom of the moving coil shaft. Current is 

introduced into this contact by the third 

spiral spring. On either side, a stationary 

contact arm is fastened to the frame. Each of 

these stationary contacts is adjustable in a 

small arc and an upright guide arm indicates 

its position relative to a calibrated scale on 

the lower part of the nameplate. Relays for 

certain special applications are provided with 

a pointer, which is fastened to the contact 
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TYPE D-3 RELAY _______________________ _ 

UTTMND t:dti!TACTS ____ _ 
(FifOKT VI£� -�--
OPEN FM Z&O­
CDITE.ff Ra.AYS 

REAR VIEW 
T£.5T SWITCH 

T£-YT .SW/TCII 

fliGHT HMP CdNTACTS 
{rROIIT VIEW) 

CALIBRAT!Ik.> H£6/S'TOR 
FOR RAN6E61180VE S·tJ-5 
ANti o-.oM.V. IIIWFOH 
SPECIAL AF>PLICArt(JNS 

WilEN CtlltM:CT£0 WITH POUIRITY AS .:TNOWN1MOIIIN8 aiVL. MO�.J IN 
Dllf&Tiat TlJ CLOSE H18NT NAWD C4WT.4&'TS (FHOVT VIEW) 

18-D-5244 

* Fig. 2.-Internal Connections of the Type D-3 Relay in the 
Type FT Case. Omit Test Switches for Relays in 

the Standard Case. 

arm and moves in front of the calibrated 

scale. 

A screw containing a sapphire thrust bearing 

and a ring guide bearing js mounted in the 

lower bearing support of the moving element. 

The inverted position of this bearing screw 

prevents dirt particles from falling into it. 

A guide bearing only is provided at the top of 

the moving element, but the bearing pin is the 

lower of the two bearing members here also. 

In the usual application of the D-3 relay 

the moving coil is connected to a shunt in the 

circuit being protected. Thus, by suitable 

selection of relay calibration and of shunt 

rating, the relay can be made to respond to 

particular magnitudes or directions of current 

flow through the shunt as required. 

When the relay is calibrated to have a zero 

center the stationary adjustable contacts may 

be set to permit the moving contacts to move 

either right or left depending on the polar­

ity. In all other standard relays the moving 

contact and one stationary contact are nor­

mally making at zero current. With proper 

2 

-D 3 RELAY 

2. J 03 A I 

TRIP S OURCE I 03 B 3 

I�? 03
� 

F_9 
� 

REAR VIEW 

TRIP 
a c��L 
I� v 

r=--::-

LO AD 

� 

NOTE: 

) 

FOR OVERLOAD 

� FOR REVE RSE 
LOAD 

SH 

,--

GENE 

UNT 

+ 
RATOR 

WITH POLARITIES AS SHOWN, THE CONTACTS BETWEEN 
TERMINALS I a 2 CLOSE ON OVERLOAD IN DIRECTION 
SHOWN; CONTACTS 2 a 3 CLOSE ON REVERSE LOAD. 

22-D-1752 

Fig. 3-External Connections for Overload or Reverse Cur­
rent Protection. Using the Type D-3 Relay in the 
Type FT Case. Omit Test Switches for Relays in the 
Standard Case. 

polarity the contacts close to the opposite 

side. 

The relay contacts will close a circuit 

carrying one ampere, but they should not be 

used to open an appreciable current. Fig. 3 

shows typical external connections for over­

load or reverse current protection using the 

type D-3 relay on the standard and the type FT 

cases. These diagrams are for applications in 
which the trip coil current is within the ca­

pacity of the relay contacts. For larger 

tripping currents an auxiliary relay should be 

interposed, as shown in Fig. 4. In all cases 

an auxiliary contact on the circuit breaker 

must be provided to open the tripping circuit 

when the breaker opens. 

In applications where the D-3 relay is used 

for the purpose of regulating a load rather 

than for circuit interruption upon the occur­

rence of predetermined overload, closing of 

the overload contacts will initiate action to 

reduce the amount of the load. Since a very 

slight reduction in the load will cause the 

overload contacts to open, if this interrup­

ted the reduction of load the relay would 

close contacts again on a small load increase. 
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TYPE D-3 RELAY ________________________________________________ ��·�L.�41�-1�51 

Load � 

- + � 
Generator 

Control Bus 
+ ..... -----------

Moving Coil 

Fig. 4-External Connections for Overload Protection Using 
the Type D-3 Relay Where Trip Currents in Excess 
of One Ampere Require Use of an Auxiliary Relay. 

Thus small load fluctuations might cause ex­

cessively frequent operation of the relay and 

the device controlled by it. The connections 

of Fig. 5 show the use of an external auxil-

iary relay (type SG ) to keep the controlled 

device energized until the load had dropped 

by an amount determined by the setting of the 

left-hand contact of the D-3 relay. 

An auxiliary relay, consisting of a standard 

d.c. contactor switch except with voltage 

coil, can be mounted inside the D-3 relay case 

for such an application if the smaller contact 

• capacity is suitable. Fig. 6 shows the inter­

nal connections of type D-3 relay so equipped. 

In applications where it is desired to han­

dle currents above the capacity of the D-3 

contacts but within the capacity of the con­

tactor switch, two of these switches can be 

mounted inside the relay case, as indicated by 

Fig. 7. Internal resistors are required in 

series with the contactor switch coils for 

most control voltages, since the winding space 

is not sufficient for the winding of a self­

contained coil for voltages higher than about 

40 volts. 

A modification of the D-3 relay, in which a 

small Rectox rectifier is mounted internally, 

makes it suitable for certain A-C applica­

tions. Full scale deflection can be obtained 

at a relay current of 5 milliamperes or less. 

By using a suitable external series resistor, 

the relay scale can be calibrated in volts. 

The internal connections of this relay are 

shown in Fig. 8. 

CHARACTERISTICS AND SETTINGS 

The type D-3 relay is supplied in the stan­

dard ranges listed in the table below. The 

numbers on the scale indicate in millivolts 

the potential required at the relay base ter­

minals to operate the moving element to the 

indicated scale position. 

MOVING COIL CIRCUIT 

Ranges in 

Millivolts, d-e 

0-10 

5-0-5 

40-80 

100-0-100 

0-200 

Average 

Resistance in Ohms at 25°C 

0.3 

0. 3 

1.2 

6.0 

6.0 

Relays calibrated for other millivolt ranges 

may be supplied on special order, and for a 

particular rating of shunt it is possible to 

calibrate the scale in amperes. It is possi­

ble also to connect the moving coil across a 

potential source in aeries with a suitable ex­

ternal resistor, and the scale may be cali­

brated in volts for such an application. 

For reverse-current protection a sensitivity 

of 2 per cent is obtained when using a stan­

dard 50 millivolt shunt and setting the relay 

at 1 millivolt. A 10 per cent sensitivity is 

obtained by setting the relay at 5 millivolts. 

These values of sensitivity can b� doubled by 

using a 100 millivolt shunt. 

For overload protection the relay is set at 

the index setting which, with respect to the 

millivolt drop of the shunt, will operate at 

desired per cent of overload. 

The relay has a slight time-delay, with in­

verse characteristics. In the usual applica­

tion the moving coil terminals are connected 
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TYPE D� RELAY ______________________________________________ _ 

POS. 
CON"IROLLED 

SG DEY�E 
1----0·------< /1---------

SG - SG 

NEG 

* Fig. 5 -Schematic Connections for Use of External Auxiliary 
Relay to Prevent Pumping of the Type D-3 Relay 
When Used for Overload Protection. The Numbers 
Indicate the Contact Circuit Terminal Numbers for 
Either the Standard or the Type FT Case. 

across a shunt, and this results in longer de­

lay for both operating and reset times. When 

a shunt is used the operating time for full 

scale travel at 125% of the minimum operating 

current is about 4 seconds, while at 1000% it 

is about .25 second. In applications where no 

shunt is used, the operating times for the 

same conditions are about 1.25 and .15 second 

respectively. When the relay is de-energized, 

for it to reset from the 

to the 10% position is 

the 

full 

time 

scale 

required 

position 

approximately 5 seconds when a shunt is used, 

and 2 seconds when there is no shunt. 

INSTALLATION 
The relays should be mounted on switchboard 

panels or their equivalent in a location free 

from dirt, moisture, excessive vibration and 

heat. Mount the relay vertically by means of 

the two mounting studs for the standard cases 

and the type FT projection case or by means of 

the four mounting holes on the flange for the 

semi-flush type FT case. Either of the studs 

or the mounting screws may be utilized for 

grounding the relay. The electrical connec­

tions may be made direct to the terminals by 

means of screws for steel panel mounting or to 

terminal studs furnished with the relay for 

4 

��p��TE.�----��--���� TEST SWITCH 

vseo) 

181!/ITIN($ .ees. 
FO£ .E'AN<';CS ABOV� 
S·0-5 &. O·IO H. V. ) -'/NO FOR SPECIAL RPP£/CRTIONS 

'------,,e::-�::-,.,:-:Ec:-;-V/::-:05:::-Wc:----� !!ED HR/VOLE 

TEST SWITC�o �CLAY [[-�-� _____ _UTO BASE TERMS 
FRONT VIEW 

WHFN CONNECTED WITH F'OLA!i!ITY RS SHOWN, MOWN<; C'fJIL MdVES 
INOIECCTI()IV T� C£0$€ ,e.H. CONT/ICTS (FRONT VIEW) 

18-D-5245 

* Fig. 6-Internal Connections of Type D-3 Relay in Type FT 
Case with Self-Contained D.C. Auxiliary Relay p-sed 
to Prevent Pumping on Overload Protection. Omit 

Test Switches for Relays in the Standard Case. 

ebony asbestos or slate panel mounting. The 

terminal studs may be easily removed or in­

serted by locking two nuts on the studs and 

then turning the proper nut with a wrench. 

Standard D-3 relays are calibrated in milli­

volts measured at the relay terminals. For 

relays with low millivolt scales, such as 0.10 

or 5-0-5- millivolts, the resistance of the 

leads between the relay and the ammeter shunt 

must be sufficiently low to avoid introducing 

an excessive error in the relay indication. 

With the 0-10 or 5-0-5 millivolt relays, leads 

8 feet long of #10 B&S gauge copper wire will 

reduce the relay indication by approximately 

5%. If the lead length is less or the con­

ductor size is larger, the error will be 

correspondingly reduced. However, relays with 

higher millivolt ranges have proportionally 

greater internal resistances, and consequently 

error due to lead resistance is reduced. For 

example, a 0-100 millivolt relay with leads as 

described above would have an error of only 

0.5% due to lead resistance. 

The D-3 relay may be used as a sensitive 

reverse-current relay, and in such an applica­

tion it may be subjected to considerable con­

tinuous overload with current in the normal 
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TYPE D-3 RELA Y __________ ________________ L _L_4.;_1-l;.;::;..:sl 

.eeR.e VICW 
TEST SWITCH [Ill] �I 
F.eONT VIEW 

18-D-5246 

* Fig. 7 -Internal Connections of Type D-3 Relay in Type FT 
Case with Two Self-Contained D.C. Auxiliary Relays 
Used to Increase Contact Capacity. Omit Test 

Switches for Relays in the Standard Case. 

direction. The 0-10 and 5-0-5 millivolt re­

lays may be connected to a shunt which will 

produce a 

full load. 

drop as high as 150 millivolts at 

In the higher millivolt ranges, 

the capacity of the internal resistor will 

limit the percent overload capacity to a lower 

value. 

The use of standard ammeter shunts may be 

avoided by connecting the moving element leads 

over an equivalent length of bus-bar or cable. 

On a basis of 1000 amp. per square inch, at 

20°C., 6 feet of copper bus-bar will give 50 

millivolts drop. 

ADJUSTMENTS AND MAINTENANCE 
The proper adjustments to insure correct 

operation of this relay have been made at the 

factory and should not be disturbed after 

receipt by the customer. If the adjustments 

have been changed, the relay taken apart for 

repairs, or if it is desired to check the ad­

justments at regular maintenance periods, the 

instructions below should be followed. 

All contacts should be periodically cleaned 

with a fine file. 3#1002110 file is recom­

mended for this purpose. The use of abrasive 

material for cleaning contacts is not recom-

INTERNAL SCNEI'fATIC 

TEST SWITC'III 

LF,T IMNb C'DNTACT"S 
(RIQII/T YIFWI 

,r/IC/rfTACo«AC' C't:lflfl«TS 
('ltONT l'I�W) 

lfFA/1 VIFW 
RED **/!IDLE 

7FST J"W=N TO RElAY 

6� 66 
FAO/IIT lfii'W TO AU£ n".Mt. 

Fig. 8-Internal Connections of the Type 03 Relay in the 
Type FT Case with Internal Rectifier for a-c 
operation. 

mended because of the danger of embedding 

small particles in the face of the soft silver 

and thus impairing the contact. 

If the 

bearing 

placing 

moving element should be removed, the 

end-play should be checked when re­

it This should be from .020 inch to 

.025 inch, and can be measured by inserting a 

feeler gauge between the 

and the shoulder on the 

upper bearing screw 

moving element shaft. 

The core and moving coil assembly should not 

be removed from the frame casting of the D-3 

relay unless a keeper having the same radius 
on the core is placed on the core in such man­

ner as to bridge the iron pole pieces as the 

core is withdrawn from the bore of the casting. 

It is necessary also to insert spacers in tr.e 

air gap so that the core will remain approx­

imately centered when the mounting screws are 

removed, to prevent damaging the coil winding 

when sliding the assembly out of the casting. 

The factory assembly is made before the magnet 

has been magnetized, and the complete assembly 

is placed between the poles of a magnetizer 

which produces a field sufficiently strong to 

saturate both the magnet and the frame casting. 

This avoids the necessity of using magnet 

keepers and simplifies the assembly. 
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TYPE D-3 RELAY ______________________ _ 

6 

REPAIRS AND RENEWAL PARTS 
Repair work can be done most satisfactorily 

at the factory_ However, interchangeable 

parts can be furnished to the customers who 

are equipped for doing repair work. When 

ordering parts, always give the complete name­

plate data . 
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TYPE D-3 RELAY ________________________ ....!.:L...!::L�4�1-�15 .!__1 

63-D-301 

'- � DIA.DRILL 
(2·HOLES) 

_______ _.J US£ SC.�EWS rOR TH:PANELS 

-+--- . --- --- ---

.1�·32 TERM SCRlWS It STUDS 
-41 ·ZO MOUNTING SCREWS 

8:.. STUDS 

I US£ STUDS fOR THICK PANELS 
I I 

Fig. 9-0utline and Drilling Plan for the Type D-3 Relay in the Standard Projection Case. See the Internal 
Schematics for the Terminals Supplied. For Reference Only . 

PA.Nt.L LOC,.,:T\Otot 
I'"OR PRO.JE:CTION 
TYPE. 

,.---------;0 

. 190-ll. ru�.h\ �CR(WII 
IIU 1,0 • 3Z. :)TUO FOR 
THICK. P,_Nt..L ,....� .... 

j OIA.. t'tOLt Olit.I\ .. L 
PE.R. IH.T[.RH"'L 
5C:HEMATIC F'Of' 
PR.O�E.CTION lrHG 
ON THICK PJ..HE.L.�. 

STUDS. F"'OR PROJ. 
TYPE. MT4. i 01.-... 
HOLL (z. REQ.). 

·f&·oe MTCO. STVO ( 2 RI!:Q.) 

CUT OUT f"OR 
�[MI ·FLUSH 

i OIA. HOLE.$ FOI 
SE.h\1 rLU5H TYPE. 
N\TG. (4 HOLE.S) 

16-B-2470 

Fig. 10-0utline and Drilling Plan for the Types D-3 Relays in the S-10 Projection or Flush Ty�·� FT Case. See the 
Internal Schematics for the Terminals Supplied. 
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INSTALLATION • 

Westinghouse I. L. 41-151.1E 

MAINTENANCE OPERATION • 

INSTRUCTIONS 
TYPE D-3 DIRECT CURRENT RELAY 

C A U TI O N  

Before putting relay s  into service, remove al l 

blocking which may have been inserted for the purpose 

of  securing the parts during shipment, make sure that 

all moving parts op erate freely ,  insp ect the contacts 

to see that they are clean and close prop erly ,  and 

operate the relay to check the settings and el ectrical 

connections. 

A P P L IC AT I O N  

The type D-3 relay is suitable for appl ications 

where overload, underload, or reverse-current protec­

tion is required on direct current circuits. One particu­

l ar application is in the protection of rotary converters 

which require sensitive reverse-current relay s  to pre· 

vent running inverted. 

In the usual appl ication of the D- 3 relay the mov­

ing coil is connected to a shunt in the circuit  being 

protected .  By suitabl e selection of relay calibration 

and of shunt rating, the relay can be made to respond 

to particul ar magnitudes or directions of current flo w  

through the shunt a s  required. 

In applications where the D-3 relay is used fo r 

the purpose of regulating a l oad, cl osing of the o ver­

load contacts wil l  initiate action to reduc e the amount 

of the load. Since the relay is v ery sensitive, a slight 

reduction in load wil l  cause the overload contacts to 

open. If the reduction of load is interrupted, the relay 

will close contacts again on a small lo ad increase. 

Thus small load fluctuations m ight cause excessi ve 

op eration of the relay and the device control led by it. 

The connections of Fig. 5 show the use of an external 

auxiliary rel ay ( type SG) to k e ep the control l ed device 

energized until the l oad had dropp ed by an amount 

determined by the setting of the l eft-hand contact of 

the D-3 rel ay .  

C O NS T R UC T I O N  

The type D-3 relay i s  a d' Arsonvol type d. c. con­

tact making voltmeter c onsisting of a moving coi l ,  

S UPE RSEDES I. L. 41- 151.1D 
*D enot es change from su perseded issu e. 

permanent magnet, and contacts. The magnetic circuit 

is shown schematicall y  in Fig. 1 .  

P erm an e n t  M ag n et 

The permanent magnet is a cyl indrical core, con­

sisting of an Alnico permanent magnet, two iron pol e  

pieces and two brass spacer blocks. This magnet is 

mounted concentricall y  in the bore of a mal l abl e iron 

frame. 

A magnetic field i s  produced by the permanent 

magnet in the air gap between the magnet and the iron 

frame. The path of magnetic flux is from the Alnico 

magnet throu gh the iron pol e piece across the air gap 

to the iron frame. The return path of the flu x  i s  through 

the frame across the second air gap to the second pol e 

piece .  The pol e pieces and the bore of the frame are 

shaped such that a uniform flux distribution i s  ob­

tained in the air gaps. 

Movi ng C o i l  

The moving coil rotates i n  the air gap between 

the core and the iron frame. El ectrical connection s 

are made to the coil throu gh two springs located at 

the top of the elem ent. One end of each spring is con­
nected through a lever arm to a lead of the coil .  The 

other end of each spring is fastened to posts mounted 

in a circular insulation plate. This plate can be ro­

tated to permit adjustment of the zero po sition of the 

moving element. 

A third spiral spring l ocated at the bottom of the 

el ement provides a c urrent path to the moving contact. 

Auxi l i ary Swit c h  (Wh en us ed) 

The auxiliary switch is a small solenoid type 

switch. A cylindrical p lunger with a silver disc 

mounted on its lower end moves in the core of the 

solenoid. As the p lunger travels upw ard, the disc 

bridges three silver stationary contacts. 

O PE R A T I O N  

The D-3 relay operates o n  the principl e o f  a c ur-

E FFEC TIVE NOVE MBE R 1967 
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TYP E D-3 R E LAY __________________________________________________________ __ 

MOUNTING SURFAC£ 

_ALNICO MAGN£T 

IRON POL£ 

/ SHOES 

�--tt-t-::;o:=t=::::==i-tt:r::_J:: BRASS SPAC£R� 
AND MOUNTING 
BLOCKS 

/FRAME 
CASTING 

ED. Sk. 205342 

Fi g. 7. Schematic Draw ing o f  Magnetic Circuit  of Type 
D- 3  Relay (Top View). Moving Coil Bearing 
Supports, Spr ings and Contacts Omitted. 

rent carrying conductor (moving coil ) located in a 

magnetic field (permanent magnet) .  When a current is 

appl ied to the coil of the relay, a torque i s  produced 

that rotates the moving coil until the electrical torque 

is equal to the torque of the restraining spring. The 

mo ving contact will assume a position in its travel 

that is proportional to the current appl i ed to the moving 

coi l .  

The direction of movem ent of  the movin g coil is 

determined by the pol arity of the c urrent appl i ed to the 

coil . In the "l eft zero" and "suppr essed zero" D-3 

rel ays ,  the contacts wil l  move to the right when a 

current of the proper magnitude and pol arity is appl ied 

to the relay .  On the other hand, the c ontact of the 

"center zero" relay will move either 1 eft or right 

depending on th e pol arity and m agnitude of the appl ied 

current. 

CH A R A C T E R! S T I  CS 

The type D-3 relay is supp l i ed in the standard 

ranges listed in the tabl e bel ow. The numbers on the 

seal e indicate in mil l ivol ts the potential required at 

the relay base terminals to operate the moving el em ent 

to the indicated seal e position .  

2 

RIC,HT HAIW CONI ACTS 
(FRONTYI(W) 

LEFT HAIW C OIITACTS' 
(FRONT � llW) 

JPEtl FOR ZERO­
CENTER �flAYS 

INTERNAL SCHEMATIC 

FRONT VIEW 

MOVING COIL 

CALIBRHING RESISTOR 
FOR RANGES ABOVE 
:i-0-:.ANDO-IOM.V. 
AND FOR SPECIAL 
APPLICATI ONS 

REOtlAHOlE 

TESTSIIfiTCH 

TERMINAL 

wHEN CONNECTED Ill TH POLAR I fY AS S H OWM, ·�U� lNG CO ll MOVES 
111 OIRfCTION TO CLOSE RIGiiT �ND CONTACTS (FRONT VIEW) 

F ig. 2. I nternal Schematic of the T ype D-3 Relay in 
the Type FT2 1 Cas e. 

R a n ge s  i n  

M i ll i vo l t s ,  d·c 

0- 10 
5-0-5 

40-80 

1 00-0- 100 

0- 200 

M O V I N G C OI L C I R C U I T  

A v erag e  

R e s i s tan c e  i n  O h m s a t  25°C 

0 . 3 

0 . 3  

1 . 2  
6.0 

6 .0 

As shown in the above Tabl e, the D-3 rel ay i s  

avail abl e with a "l eft zero , "  "suppre ssed zero" an d 

" center zero" scal e. In the "l eft zero "  and the 

"suppressed zero" rel ays the moving contact is lo­

cated in the extreme l eft hand position of the scal e 

when the rel ay s are deenergize d. The "suppressed 

zero " relay i s  held in this position with considerabl e 

more force than the "l eft zero" rel ay. When the rel ays 

are energized with vol tages of the prop er magnitude 

and pol arity, the moving contact moves to the right. 

In the "center zero" rel ay , the moving contact i s  

located i n  the c enter of the scal e when the rel ay i s  

deenergized . When the rel ay is energized, the contact 

will move either to the right or l eft d epending upon 

the pol arity of the appl ied voltage. 

A modification of the D-3 relay , in which a rec­

tifier is mounted internally,  m akes it suitable for a.c .  
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QEIERATOR 

� 

'-v----' 
LOAD 

D.C. TRIP BUS 
POS. 

:1&. 
10 

I 
I 

76 

76 
2 

�FOR REVERSE 

__ _J LOAO 

>2 
rc 

>2 
I a ME� •. --.... --

DEY ICE NUMBER CKART 

76 • DC OYERCURRENT RELAY - TYPE 03 
52- POWER CIRCUIT BREAKER 

• - BREAKER AUX I L I ARY CONTACT 

TC- BREAKER rR I P  CO I L  

Fig. 3. External Schematic Diagram for O verload or 
Reverse Current P rotection, us ing the Type 
D-3 Relay. 

operation . Full scale deflection can be obtained with 

6 milliamperes a.c. 

The relay has a slight time-delay , with inverse 

characteristics. In the usual application the moving 

coil terminals are connected across a shunt , and this 

results in longer delay for both operating and reset 

times . When a shunt is used the operating time for full 

seale travel at 1 2 5% of the minimum operating current 

is about 4 seconds, while at 1000% it is about . 2 5  

second. I n  applications where n o  shunt is used, the 

operating times for the same conditions are about 

1.25 and . 1 5 second respectively. When the relay is 

de-energized, the time required for it to reset from the 

full scale position to the 10% position is approxi­

mately 5 seconds when a shunt is used, and 2 seconds 

when there is no shunt. 

Continuous maximum overload is approximately 

1500% of full scale. 

The minimum setting which D- 3 Relay can accom-* . 
modate 1s 5% of the full scale. 

SETTINGS 

For reverse-current protection a sensitivity of 2 

per cent is obtained when using a standard 50 milli­

volt shunt and setting the relay at 1 millivolt . A 10 

per cent sensitivity is obtained by setting the relay at 

5 millivolts . These values of sensitivity can be 

doubled by using a 100 millivolt shunt. 

For overload protection the relay is set at the 

index setting which, with respect to the millivolt 

POS •• --':..;;· ';;_· _;;;",;."_:;' ";;_'-

(t" ' 
_!! 

2 
' 

" 
IIEil. J a 

DEY ICE II UMBER CKAIIT 
76 • DC OYERCURREIIT RELAY - TYPE OJ 
76l - AUXILIARY RELAY • TYPE SG 
S2 - POWER CIRCUIT BREAKER 

a - IRUKER AUXILIARY CONTACT 
TC ·BaUlER TRIP COIL 

ill 
" 

" 
I. 

" 

l83A343 
Fig. 4. External Schemati c  Diagram for Overload Pro­

tection where Trip Currents in Excess of One 
Ampere Rating Requ ire Use of on Aux il iary 
Relay. 

drop of the shunt, will operate at desired per cent of 

overload . 

T RI P  C I RC U I T  

amperes contacts wi 11 
(non-inductive load) 

d-e control carry con-
contacts voltage open close tinuously 

D- 3 relay 1 25 v 0 . 0 4t 1.0 . . . 

2 50 v 0 . 0 2t 1.0 . . .  

contactor switch 125  .v 3.5 30 5.0 

(when supplied) 250 v 1 .0  30 5.0 

t infrequent operation 

I NST A L L AT I 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 re­

lay 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 mounting screws may be 

utilized for grounding the relay. The electrical con­

nections may be made directly to the terminals by 

means of screws for steel pan('] mounting or to the 

terminal studs furnished with the relay for thick panel 

mounting. The terminal studs may be easily removed 
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TYP E D-3 R EL AY __________________________________________________________ __ 

POS. 

� I 
76 ?� � 76X 2 
76 76X T 76X 

76X 

r 
76 IO 

76X 

( '
, CONTROLLED 

76 76X 

��6 

NEG. l rx , 1 /1 DEVICE 

DEV I CE HUMBER CHART 

76 • DC OVERCURREHT RELAY - TYPE 03 

76X - AUX I L IARY RELAY - T YPE SG 

Fig. 5. External Schematic Diagram for Use of Ex­
ternal Aux i l iary Relay to Prevent P umping of 
the T yp e  D - 3  Relay when used for Overload 
Protection. 

or inserted by l ocking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT case information refer to I. L .  

41-076.  

Standard D- 3 relays are calibrated in millivol ts 

measured at the relay terminal s. aence, the resistance 
of the leads between the relay and the ammeter shunt 

must be sufficiently l ow to a void introducing an ex­
cessive error in the relay indication. With the 0-10  or 

5-0- 5 mil livolt relays ,  leads 8 feet lon g  of ttlO B&S 

gauge copper wire will reduce the relay indication by 

approximately 5%. If the lead length is less or the 

conductor size is l arger, the error will be correspond­

ingly reduced. Relays with higher mill ivolt ran ges 

have proportionally greater internal resistances, and 

consequently error due to lead resistance is reduced. 

For example, a 0-100 mill i vol t relay with l.eads as 

described above would have an error of 0. 5% due to 

1 ead resistance. 

The use of standard ammeter shunts may be 

avoided by connecting the moving element leads over 

an equivalent length of bus-bar or cable. On a basis 

of 1000 amp. per square inc h ,  at 20°C. ,  6 feet of 

copper bus-bar wil l gi ve 50 mill ivolts drop. 

4 

OPERATION INDI CATOR 
( WHEN USED) 

R I GHT .,AND COHTACTS 
(FROri T VIEjj) 

Al) ( I L JARY Swi TCH 

INTERNAL SCHEMATIC 

FROIIIT VIEW 

WHEN CONNECTED lfjl TH POLARITY AS SHOWN, .-.QV I N G  roiL MO�ES 
�� D I RECTION TO CLOSE kiGHT HAIID COIHACfS ( fHOIIT V I Elrl )  

�0� I HG C O l  L 

CAI I B R A T I N G RESI ST()R 
FOR t<ANGlS ABO�£ 
:,-o-� AND 0-10 N V. 
AND FOR SPECIAl 
APPI IC.I f iJNS 

REO HANDlE 

TEST SWI TCH 

TERMINAl 

182A78'C 

Fig. 6. Internal Schematic of the T ype D-3 Re lay in 
the T ype FT2 1 Case with Self- Contained A u x i-
1 iary Relay used to Prevent P umping on Over­
load Protection. 

AD J UST M E NTS A ND M A I NT E N A N C E  

The proper adj ustments to insure correct opera­

tion s have been made at the factory. Upon receipt of 

the relay ,  no customer adjustments , other than those 

covered under "Settings" should be required. 

A c c ep ta n c e  C h ec k  

Check the s cal e markings by settin g either of the 

two adjustable contacts at a value marked on the 

scal e. Then alternately apply thi s  voltage pl us and 
minus 3%. The contacts shoul d make and break . 

Remove the adjustable contact from the setting 

and set the second adjustabl e contact at the same 
point on the scale. Al ternately apply this voltage plus 

and minus 3%. The contacts shoul d make and break. 

R out i n e M a i n t e n an c e  

All contacts shoul d be cleaned periodically. A 

contact burnisher Stt 182A8 36H0 1 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts i s  not recommended because of the danger 

of embeddin g  smal l  particles in the face of the soft 

silver and thus impairing the contact. 

If the moving el ement should  be removed, the 

bearing end-play should be checked when replac in g  it. 
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TY P E  D-3 R EL AY 

Wr!EM COIIMfCTEO WITit POLARITY 4S SIIOWII , 
"'OVIIIQ COII. Jo40YES III DIRECTIOtl TC CLOSf 
� r r-t�T H.\11 0 COMTACH (FROtH VIEW) 

FRONT VIEW 

� ltiOWIG COIL 

C4U IRATIMG RES. FOR 
RAf'iGES A80�E 5-0-S 
AMO 0-10 �. �. AIIO 
FOR SPECUI. 
APPLICATIOifS 

AUXILIA RY SWITCHES 

RIGHT liMO CO"HCTS 
(FROHTVIEW) 

-� ___ LEFT IIA/10 CO� U CTS 
(FRJMT VIfW) 

RED IUMDLE 

TEST SWI TCH 

Fig. 7. Internal Schematic of the Type D-3 in the Type 
FT2 1 Case with Two Se lf- Contained A ux i l iary 
Relays used to Increase Contact Capac i ty. 

This shr;ul d be from .020 inch to . 0 25 inch, and can 

be measured by inserting a feel er gauge between the 

upper bearing screw and the shoulder on the moving 

el ement shaft. 

The core and moving coil as sembly should not be 

remo ved from the frame casting of the D-3 rel ay un-

1 ess a keeper having the same radius on the core i s  

placed on the core in such manner a s  t o  bridge the 

iron pol e pieces as the core is withdrawn from the 
bore of the casting. It  is necessary al so to insert 

space rs in the air gap so that the core wil l remain 
approximately centered when the mounting screws are 
removed, to prevent damaging the coil winding when 

sliding the assembly out of the casting. 

Auxi l i ary Switch (C S-1) 

Adjust the stationary core of the switch for a 

clearance between the stationary core and the moving 

core when the switch is picked up. This can be done 

by turning the relay upside-dawn. Then screw up the 

I . L .  41-151.1 E 

L.H. CONTACTS ­
(FROMT VIEW} 

fi:.H. COIHACTS - -- ­
{FROIIT VIEW) 

(CONNECTION AHO OHMI 
Vo\LUE AS REQUIRED) 

FRONT VIEW 

RED HANDlE 

TEST SWITCH 

TEIIMJNAL 

l82A 788 

Fig. 8. Internal Schematic of the Type D- 3  R e lay in 
the Type FT2 7 Case, Moaified for A-C Opera­
tion. 

core screw until the moving core starts rotating. Now 

back off the core screw until the moving core stops 

rotating. This indicates the points when the play in 

the assembly is taken up, and where the moving core 

just separates from the stationary core screw. Back 

off the core screw approximately one turn and lock in 

place. This prevents the moving core from striking 

and sticking to the stationary core because of resi­

dual magnetism. Adju:at the contact clearance for 

3/64" by means of the two small nuts on either side 

of the Micarta disc. 

Block main contacts closed and energize  trip 

circuit with rated voltage. Contacts of auxiliary 
switch (CS- 1 )  should make .  

R E P A I R S  A N D  R E N E W A L  P A RT S  

Repair work can be done most satisfactorily at 

toe factory . However, interchangeabl e parts can be 

furnished to the customers who are equipp ed for doing 

repair work . When ordering parts, al ways gi ve th e 

compl ete namepl ate data. 

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E D·3 R E L AY ____________________________________________________________ __ 

6 

� _____ . 19 0 -32. SC.RE.W I �7PANEL 

� / SPAC E Te >  /'?'!'::. 
,._� / T\-111-1 PANELS 

/ - � -IS SC.RE.W IG (FOR \1-\IC¥(.. 
PANEL USE -f6- 18 �TUD) 
. t � 0 - 3c SC REW 

T ERMINAL AND 
'N\OUNTIN� DE:TA.I L� 

NOTE : A L \.. DIMEN510NS 
IN INCHES 

l DIJ>...-4- HOLE'S FOR + . 190·3'2. 111\ Tu. SCREW$ 

PANEL CUTOUT i DR.ILLI .. G­
l'"OR SEMI-FLU�� �TG:. 

I I 
' 3� '-3-z.. 

?AWE\.. CR\L\...\ NG OR CUTOUT FOR 
PROJE.C.T\OH MTG. 

(fR<J)..LT VIEW) 

57-D-7901 

F i g. 9. O ut line and Dri l l i ng P l an for the Type D-3 Relay in the Type FT2 1 Case. 
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TY P E D-3 R E L AY ______________________________________________________________ I ._L_. 4_1_-l_s_L __ l E 

\\cst i  np,h ( ) ll SC  
TYPE 0�3 

DIRECT CURRENT 
RElAY 

2 

smr 

F ig. 70. Type D-3 Relay without Case. 1-Movin g Coil. 2- Current-carrying restraining springs. 

3-Permanent Magnet. 4- lron-Frame. 5-Scale. 6-Moving Contact. ?-Stationary Contacts. 

1 

7 
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INSTALLATION 
Westinghouse I . L. 41-751. 1 0  

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE S G  AU X I L I A RY RE L AY 
I N  F T- 1 1  A N D F T-2 2 CASE S 

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 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 e lectri­

cal 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 

m ounting . 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 . 

APPLICATION 

The relay can be supplied for use on the follow­

ing voltages without an external resistor by the use of 

suitable coils . The standard coils are : 

6 ,  1 2 ,  24 , 4 8 ,  1 25 and 250 V olts d-e 

1 1 5 and 230 V olts - 25 Cycles 

1 15 ,  230, 440 and 575 Volts - 50 or 60 Cycles 

and for higher d-e or 25-cycle voltages with an exter­

nal resistor . For further information regarding appli­

cation refer to DB 41-750 or the nearest Westinghouse 

Sales Offic e.  

The relay is intended for use as an auxiliary relay 

for miscellaneous automatic and remote control switch­

ing. It is suitable for many industrial applic ations also.  

CONSTRUCTION 

The SG is a clapper type relay consisting of four 

main parts : core , yoke , armature , and coil. Relays 

for AC applications contain a bronze washer between 

SUPERSED ES L L  41-751/1C 
*D enot es change from su perseded i ssu e. 

* the yoke and core .  A brass screw holds the yoke and 

core together.  This w asher prevents the armature 

from being held c losed by residual magnetism in 

the c ore .  If the relay has been dismant led ,  be sure 

that the w asher is not omitted on reassemb ly . 

The ass embly of the moving contact fingers on 

the armature b loc k is arranged to provide spring fol­

low on both the make and break contact s .  The sta­

tionary contact bracket may be bent slightly, if nec­

essary ,  to  change the bac k contact follow or align­

ment. See Table  I for proper  contact adjustment. 

CHARACT ERIST I CS 

All relays will pick up on 80% of the nameplate 

voltage rating or les s .  No adjustments are provided 

for varying the pick-up. The armature will open at 
3 0% or less on d irect current and at 60% or less on 

alternating c urrent, 

The volt-ampere burden at rated voltage (60 cycles ) 

is 1 0 ,  at a power-factor of approximately 50%.  The 

watt consumption at rated d-e v oltage is 3 " 5 .  

Each c ontact will carry 1 2  amperes continuous and 

3 0  amperes for one minute. 

The contact interrupting ratings are as follows : 

All values are non-inductive currents . 

External connections may be made with the con­

tacts in series if desired.  

Interrupt i n g  Rat ing  i n  A m pe r e s  

D-C 
D-C 2 Contacts A-C 

V olts 1 Contact In Series 1 Contact 

24 1 5  5 0  5 0  

4 8  8 3 5  45 

1 1 5 2 .4 2 0  3 0  

2 3 0  0 . 75 2 .5 20 

550 0 .25 0 . 5  1 0  
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T Y P E  SG AUX I L IARY R E LAY _________________________ _ 

FRONT YIEW 

--1----lf----+- CHASS I S  OPERATEO 
SHORT ING S-I TCH 

TEST SWITCH 
><-+--'-L CURRENT TEST JACK 

183A340 

F ig. 1. Internal Schematic of the Single Unit SG R e lay, 
with C urrent Operated Coil, in FT 1 1  Case, Short· 
ing Switches and Current Test Jack Om itted from 
Terminals 8 and 9 for V o ltage Operated R e lays. 

Operat ing T i me 

Pick-up: 
. 03 3  - . 05 sec. at d-e rating 

. 0 16 - . 03 3  sec. at a-c rating 

Drop-out: less than . 0 1 6  sec. on d-e or a-c 

l i GHT liUO UIIIT 

(F.'i) 

lOWER VOLTAGE 
RATIKG IF OISS IMIUI, 
011 LOIIIER FIIEQUEICY 
IIATIIIG I F  YOLTAG£ 
RATIM65 ARE EOUAL. 

TEST SWI TCtl 

183A457 

F ig. 2.  Internal Schematic of the Double Unit SG R e lay, 
Voltage Operated Coils, in FT 22 Case. 

R ENEWAL PARTS 

Major repairs can be m ost satisfactorily done at 

the factory or Westinghouse Service Shops . However, 

for customers equipped to do their own work, parts 

may be furnished on order. In ordering any part or 

requesting any other information , always give entire 

nameplate reading. 

T AB L E  

C O N T A C T  G A P  A N D  F O L L O W  A D J U S TM E N T S  

Contact 

Arrange .  

DPDT 

Make- Break-Contact 

Contact Contact Follow 

Gap Follow ( 1 )  

1/8 - 9/64 " 3/64 " 3/64 " 

( 1) Measured at the contacts. 

( 2) Measured between the contact finger and the 

guide-bushing shoulder. 

( 2) 

0.03 1 "  
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TYPE SG AUXILIARY RELAY __________________ _ 

- l :t  
..... 

�'� �J�� I !  ! !  

�
6
6 ! �  � 1 /  

PlOEL .:,ATI OI � 1f 
SEM I - FLUSH MTG·-- - � 
PROJ ECTI ON MTG. ---� -

9 
T
6 

PAIIEL CUTOUT & OR I LL IIIG 

FOR SEM I -FLUSH MTG. 

I . L .  41 -751 . 1 0  

P i  LOT P L AT E  5"'-'P} 
ON R.E. L PI.Y ( TA� W H E N  U SED 

TERMI IIAL AIID 
MOUIIT I IIG -DETAI LS 

• 1 90-32 SCREW 

5 - 18 SCREW 16 ( FOR TH I CK 
PAIIEL USE 

L 1 s  sruo) 
1 6  . 1 90-32 SCREW 

TO REA.�) 

PANEL DRI LL I NG OR CUTOUT FOR 
PRO.J E'CT I OM MTG. 

( FROIIT Y I EW) 

5 d -----l.t 
8 

*Fig. 3 Outline and Drilling Plan for the Single Unit SG R elay In FT 1 1  Case. 

TERM I NAL 
NUMBER 

57-D- 7900 
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PAlla LDCATI OII 

1-· � _.., r-- ! 16  1 1 6  
_J I  

I I  
, , , ,  
I 

SEMI-FLUS" MTG. ----� 
P"OJECTIOII MTG. _____ _ 

I_ 
� ·  
M D I A. 

TEIIUIAl AIID 

MDUMTI IIG DETAI LS 
PMEL DIIILL I 116 OR CUTOUT FO. 
PIIOJECTIOII MTG. 

( FIIOIIT VIEW) 

* Fig. 4 Outline and Drilling Plan for the Double Unit SG R e lay in FT 22 Case. 

I 
- DtA. 20 IIOL£S 
' oa  CUT OUT 

183Al58 

W E S T IN G H O U S E  E L E C T RIC C O R P O R A T I O N  
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INSTALLATION • 

Westinghouse t .L. 41-lSl.l F 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE D-3 DIRECT CURRENT RELAY 

C A UT I O N  

Before putting relay s  into service,  remove al l 

blocking which may have been inserted for the purpose 

of  securing the parts during shipment, make sure that 

all moving parts operate freel y ,  insp ect the contacts 

to see that they are c lean and close prop erly ,  and 

op erate the rel ay to check the settin gs and electric al 

connections. 

A P P L I C AT I O N  

The type D-3 relay is suitable for applications 

where overload, underload ,  or reverse-current protec­

tion is required on direct current circuits. One particu­

l ar application is in the protection of rotary converters 

which require sensitive reverse-current relays to pre­

vent running inverted. 

In the usual application of the D- 3 relay the mov­

ing coil is connected to a shunt in the c ircuit being 

protected. By suitabl e selection of relay cal i bration 

and of shunt rating, the relay can be made to respond 

to particul ar magnitudes or directions of current flo w  

through the shunt a s  required. 

In applications where the D-3 relay is used for 
the purpose of regulating a load, closing of the over­

load contacts will initiate action to reduce the amount 

of the load. Since the relay is v ery sensitive, a slight 

reduction in load wil l  cause the o verload con tacts to 

open. If the reduction of load is interrupted, the rel ay 

wil l  close contacts again on a small lo ad increase. 

Thus small load fluctuations might cause excessi ve 

op eration of the relay and the device controlled by it. 

The connections of Fig. 5 show the use of an external 

auxiliary rel ay ( typ e SG) to k e ep the control led device 

energized until the l oad had dropped by an amount 

determined by the s etting of the left-hand contact of 

the D-3 rel ay .  

C O NST R U CT I O N  

The type D-3 relay i s  a d' Arsonvol type d. c .  con­

tact making voltmeter c onsisting of a moving coi l ,  

S U PERS ED ES I . L .  41 -151 .1 E 
*D enotes cha n ge from superseded i ssue .  

permanent magnet, and contacts. The magnetic circuit 

is shown s chematically in Fig. 1. 

P erm an en t M ag n et 

The permanent magnet is a cyl indrical core, con­

sisting of an Alnico permanent magnet, two iron pole 

pieces and two brass spacer block s. This magnet is 

mounted concentricall y  in the bore of a mai l abl e iron 

frame. 

A magnetic field is produced by the permanent 

ma gnet in the air gap between the magnet and the iron 

frame. The path of magnetic flux is from the Al nico 

magnet throu gh the iron pol e piece across the air gap 

to the iron frame. The return path of the flux  i s  through 

the frame across the second air gap to the second pol e 

piec e .  The pol e piec es and the bore of the frame are 

shaped such that a uniform flux distribution is ob­

tained in the air gaps. 

Mo v i n g  C o i l 

The moving coil rotates in the air gap between 

the core and the iron frame. El ectrical connections 

are made to the coil throu gh two springs located at 

the top of the element. One end of each spring i s  con­

nected through a lever arm to a lead of the coil .  The 

other end of each spring is fastened to posts mounted 

in a c ircular insulation plate. This plate can be ro­

tated to permit adjustment of the zero position of the 
moving element. 

A third spiral spring located at the bottom of the 

el ement provides a c urrent path to the moving contact. 

Aux i l i ary Swi t c h  (Wh en u s ed) 

The auxiliary switch i s  a small solenoid type 

switch. A cylindrical p lunger with a silver disc  

mounted on i ts  lower end moves in the core  of the 

solenoid. As the plunger travel s upward , the disc 

bridges three silver stationary contacts. 

O P E R AT I O N 

The D-3 relay operates on the principl e of a c ur-
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TYP E D-3 R E L AY __________________________________________________________ __ 

MOUNTING SURFACE 

ALNICO MAGNET 

IRON POL£ 
SHOES 

-r--tt-t:�::::t==::t-i:t-:'�� BRASS SPACER� 
AND MOUNTING 
BLOCKS 

� FRAME 
CASTING 

ED . Sk. 205342 

Fig. 1 .  Schematic Drawing o f  Magnetic C ircuit of Typ e  
D- 3  Relay (Top View).  Moving Coil Bearing 
Supports, Spr ings and Contacts Omitted. 

rent carrying conductor (moving coil )  located in a 

magnetic field ( p ermanent magnet) .  When a current is 

appl ied to the coil of the relay, a torque is produced 

that rotates the moving co il until the electrical torqu e 

is equal to the torque of the restraining spring. The 

mo ving contact wil l  assume a posit ion in its travel 

that is proportional to the current appl ied to th e moving 

coil . 

The direction of movem ent of the movin g coil is 

determined by the pol arity of the current appl ied to the 

coil . In the "l eft zero" and "suppressed zero" D- 3 

rel ays ,  the contacts wil l move to the right wh en a 

current of th e prop er magnitude and polarity is applied 

to the relay .  On the other hand, the c ontact of the 

"c enter zero" relay wil l  move either l eft or right 

depending on th e pol arity and m agnitude of th e  appl ied 

current. 

CH A R A CT E R IST I CS 

The type D-3 relay is suppl ied in the standard 

ranges l isted in the tabl e bel ow. The numbe rs on the 

seal e ind icate in m il l ivolts the potential requ ired at 

the relay base terminals to operate the moving el em ent 

to the indicated seal e position. 

2 

R I C. H T HAIIO CONIACTS 
(FRONT V I EW) 

l E F T  HAt10 COIHACTS ' 
(FRONT V I EI'I) 

Jf>Eti FOR ZERO­
CEHTER RELAYS 

INTERNAL SCHEMATIC 

FRONT VIEW 

HOY I N G  C O I L  

CAL I BR H I H G  R E S I STOR 
FOR RAKGES ABOYE 
5-0-b ANO O-lO M.Y. 
AHO FOR SPECIAL 
APPL ICATIONS 

REO I!AHOlE 

TEST SWITCH 

TERMINAl 

WHEII COHHECTED II I T H POLAR I T Y AS StiOWH, 'lO V I N G  COIL MOYES 
' N  D I RECTION TO CLOSE R I GitT HAHO COIHACTS {FRONT V I EW) 

182A787 

Fig. 2. Internal Schematic of the Type D-3 Relay in 
the Type FT2 1 Cas e. 

R a n g e s  i n  

M i l l i vo l t s ,  d - e  
0- 10 

5-0-5 

40-80 

1 00-0- 100 

0- 200 

M O V I N G  C O I L C I R C U I T 

A v e r a g e  

R e s i s ta n c e  i n  O h m s a t  25oC 

0 . 3  

0 . 3  

1 . 2  
6 . 0  

6 . 0  

As shown in the above Table, the D-3 rel ay is 

avail abl e with a "l eft zero , "  "suppre ssed zero" and 

"center zero" scal e. In the "l eft zero " and the 

"suppressed zero" rel ays the movin g  contact is lo­

cated in the extreme I eft hand pos ition of the seal e 

when the rel ays are deenergized. The "suppressed 

zero" relay is h el d  in this pos ition w ith considerabl e 

more force than the "l eft zero" rel ay. When the rel ays 

are energized with vol tages of the proo er magnitude 

and pol arity, the mov ing contact moves to the right. 

In the "center zero" rel ay ,  the moving contact is 

located in the center of the scal e when the rel ay is 

deenergized. When the relay is energized, the contact 

will move either to the right or l eft d epending upon 

the pol arity of the app l ied voltage. 

A modification of the D- 3 relay , in which a rec­

t ifier is mounted internally, m akes it suitable for a .c .  
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TYP E D-3 R EL AY ______________________________ ....;.I....;.. L:;.;..· ....;.4_1 -....;.1 5;...1.....;. I...:....F 

QUUATOR 

-� 

� 
LOAD 

D . C .  TR I P  SUS - j POS. 

76 
jQ 

76 

76 
2 

I 
I 
(foR REYERSE 

LOAD 

52 
rc 

52 

KE\i. l •  

DEY ICE MUMiER CHART 

76 - DC OYERCURREIH RELAY - TYPE 03 
:,2 - POWER C I R C U I T  BREAKER 

._ - BREAKER AUX I L I ARY COfHACT 

TC - BREAKER fR I P  COIL 183A342 

Fig. 3. External Schematic Diagram for Overload or 
Reverse Current Protection, us ing the Type 
D-3 Relay. 

operation. Ful l scale defl ection can be obtained with 

6 mill iamperes a. c. 

The relay has a sl ight tim e-del ay , with inverse 

characteristics. In the usual appl ication the moving 

coil terminal s  are connected across a shunt, and thi s 

results in longer delay for both op erating and reset 

times. When a shunt is used the operating time for full 
* scale travel  at 1 2 5% of the ful l  scale operating current 

is about 4 seconds ,  whil e at 1 00 0% it is about . 25 

second. In appl ications where no shunt is u sed, the 

operating times for the same conditions are about 

1 . 2 5  and . 1 5 second respectively. When the rel ay i s  

de-energized, the tim e required for i t  to reset from the 

ful l scal e position to the 10% position is approxi­
mately 5 s eco nds when a shunt is used,  and 2 seconds 

when there is no shunt. 

Continuou s  m aximum overlo ad is approximately 

1500% of full seal e. 

The minimum setting which D- 3 Rel ay can accom­

modat e  i s  5% of the full scal e. 

S E T T I N G S  

For reverse-current protection a sensitivity o f  2 

per c ent is obtained when using a standard 50 mil li­

volt  �hunt and setting the rei ay at 1 mil l ivolt. A 10 

p er cent sensitivity is obtained by setting the rel ay at 

5 mil l ivolts. These values of sensitivity can be 

doubl ed by using a 100 mill ivolt shunt. 

Fo r overload protection the rel ay is s et at the 

index setting which, with resp ect to the mi l l ivolt 

D r Y i t E  IIUMIIER C�ART 

76 - DC OYERCURREitT IUL.U • TYPE 03 
76X - AUX I L I A R Y  RELAY - TYPE SG 
�2 - POWER CIRCUIT BREAKER 

- BREUER AUliLIARY COIHACT 

TC - BR EUER T R I P CO I L  

183A343 
·-------------------------------------------= 

Fig. 4. External Schematic Diagram for Overload P ro­
tection where Trip Currents in Exce ss of One 
Ampere Rating Requ ire Use of on Aux iliary 
Relay. 

drop of the shunt, will op erate at desired per cent of 

overload. 

T R I P  C I R C U I T  
· n  amperes contacts w1 

(non-inductive load) 

d-e control carry con-
contacts voltage open close tinuousl y 

D-3 relay 1 25 v 0 . 0 4+ 1 . 0  

2 50 v 0 . 0 2+ 1 . 0  

contactor switch 1 25 v 3 . 5  30 5.0 

( when supplied) 250 v 1 . 0  30 5 . 0  

• infrequent operation 

I NST A L L AT I O N  

The relays should be mounted on switchboard 

panel s or their equivalent in a location free from dirt, 

moisture , excessive vibration, and heat. Mount the re­

lay vertical ly by m eans of the four mounting holes on 

the flange for semi-flush mounting or by m eans of the 

rear mountin g stud or studs for projection mounting. 

Either a mounting stud or the mounting screws m ay be 

uti l ized for groundin g the relay. The el ectrical con­

nections may be made directly to the terminals by 

means of screws for !Steel panel moun ting or to the 

terminal studs furnished with the rel ay for thick panel 

mounting. The terminal studs may be easily removed 
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TYP E D-3 R EL AY __________________________________________________________ __ 

POS. 

� I 76 ?� ¢ 76X 
2 
76 76X T76X 

76X 

r 
76 fO 

76X 
( \ CONTROLLED 

, / 1  DEVICE 

DEY ICE NUMBER CHART 

76 • DC OYERCURRENT RELAY • TYPE D3 

76X • AUX I L I ARY RELAY • TYPE SG 

Fig. 5. External Schematic Diagram far Use of Ex­
ternal Aux i l iary Relay to Prevent P umping of 
the Type D - 3  Re lay when used for Over load 
Protection. 

or inserted by locking two n uts on the stud and then 

turning the prop er nut with a wrench. 

For detai led FT cas e information refer to I. L. 

41 -076.  

Standard D-3 relays are cal ibrated in mill i vol ts 

measured at the relay terminal s. }Ience ,  the resistance 

of the l eads between the rel ay and the ammeter shunt 

must be sufficiently low to a void introducing an ex­

cessive error in the relay indication. With the 0-10  or 

5-0- 5 mil l ivolt relays ,  l eads 8 feet long of #10 B&S 

gauge copper wire will reduce the relay indication by 

approximately 5%. I f  the l ead l ength is l ess or the 

conductor size is larger, the error wil l  be correspond­

ingly reduced. Relay s  with higher mill ivolt ran ges 

have proportionally greater internal resistances, and 

consequently error due to l ead resi stance is reduced. 

For exampl e ,  a 0-100 mil l ivolt  relay with l e ads as 

described abo ve would  have an error of 0. 5% due to 

l ead resistance. 

The use of standard ammeter shunts may be 

avoided by connecting the moving el ement l eads over 

an equival ent length of bus-bar or cabl e. On a basis 

of 1000 amp.  per square inc h ,  at 20°C. , 6 feet of 

copper bus-bar wil l  gi ve 50 mill i volts drop. 

4 

OPERATION INDICATOR 
(WHEHUS£0) 

R IGHT r!AIW CONUCTS 
( FRO!H V l [ll') 

A J q L J ARY SW ITCH 

l EFT tiAliD COIHACTS 
( FROHT V IEW) 

INTERNAL SCHEMAT I C  

FRDJIIT VI£W 

WHEN CONNECTED W ITH POLAR ITY AS SHOWN, 140VING roll MOVES 
I� DIRECT ION TO CLOSE k i GtiT HAHO CDHTACTS { FROtH V IEW) 

MOVING COIL 

CAL I8RATHIG RlSISTUR 
FOR KANGES ABO�E 
�-0-:0 AHO 0-10 M V. 
ANO FOR SPEC IAi 
APPI IC� Tl ClMS 

REO H.\HDL E  

TEST SIII TCH 

TERM INAl 

l 82A78"i 

Fig. 6. Internal Schematic of the Type D-3 Relay in 
the Type FT2 1  Case with Self- Contained A ux i-
1 iary Relay used to Prevent P umping on O ver­
load Protection. 

AD J UST ME NTS A ND M A I NT E N A N CE 

The proper adjustments to insure correct opera­

tion s have been made at the factory . Upon receipt of  

the relay , no  customer adjustments, other than tho se 

covered under "Settings" should  be required. 

A c c e p ta n c e  C he c k  

Check the seal e markings by settin g either o f  the 

two adjustabl e contacts at a val ue marked on th e 

seal e. Then alternately apply thi s  voltage pl us and 

minus 3%. The contacts should make and break . 

Remove the adj ustable contact from the setting 

and set the second adjustabl e con tact at the sam e 

point on the scale. Al ternately apply this voltage p lus  

and minus 3%. The contacts shoul d make and break. 

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

A l l  contacts shoul d be cl eaned periodical ly.  A 

contact burnish er Slt 18 2A8 36H0 1 is recommended fo r 

this purpose. The use o f  abrasive material for cl ean­

ing contacts is not recommended becau s e  of the danger 

of embedding small particles in the face of  the soft 

sil ver and thus impairing the contact. 

If th e moving el ement should be removed, the 

bearing end-pl ay should be checked when repl acing it. 
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TY P E  D-3 R ELAY 

Wt1fii COIIIIECTe:O WITtt POLARITY AS Stt0Wf!! , 
"'0VIIIG COIL MOHS I ll  DIRECTIOII TO CLOSE 
� l f'ftT HAHD CONTACTS ( FROMT VIEW) 

FRONT YI(W 

Co\U IRATIIIG RES. fOR 
RA,.GES ABO�E 5-0-S 
AIIO O-!O M.V.  AMD 
FOR SPECI.\L 
APPLICATIOIIS 

RIGHT itAHO CONTACTS 
{ fROIIT VIEW) 

LEFTIIAIID CONTACTS 
( FROII T �I EW) 

RED ttAIIDLE 

l 82A 786 

Fig. 7. Internal Schematic of the Type D-3 in the Type 
FT2 7 Case with Two Self- Contained A ux i l iary 
Relays used to Increase Contact Capac i ty. 

This shrJul d  be from .020 inch to . 0 25 inch, and can 

be measured by inserting a feel er gauge between the 

upper bearing screw and the shoulder on the moving 

el ement shaft. 

The core and moving coil assembl y  should not be 

remo ved from the frame casting of the D- 3  relay un­

l ess a keeper having the same radius on the core i s  

placed on the core in such manner a s  t o  bridge the 

iron pol e pieces as the core is withdrawn from the 
bore of the casting. It is nec essary al so to insert 

spacers in the air gap so that the core will remain 
approximately centered when the mounting screws are 
removed, to prevent damaging the coil winding when 

sl iding the assembly out of the casting. 

Auxiliary Switch ( C S- 1 )  

Adjust the stationary core of the switch for a 

clearance between the stationary core and the moving 

core when the switch is picked up. This can be done 

by turning the relay upside-dawn. Then screw up the 

L.H. COIITACTS ­
(FRONT VIEW) 

R.H. COI'ITACTS---- ­
{FRO•T VIEW) 

CAll BRATIIIG RESISTOR 

(CONMECTIOH AHO OHMI 
ULUE AS REQUI RED) 

FRONT VI(V 

I . L .  41-151.1 F 

RED HAMDlf 
TEST SWITCH 

TEilMIIIAL 

l82A788 

Fig. 8. Internal Schematic of the Type D-3 R e lay in 
the Type FT2 1 Case, Moaified for A-C Opera­
tion. 

core screw until the moving core starts rotating. Now 

back off the core screw until the moving core stops 

rotating. This indicates the points when the play in 

the assembly is taken up, and where the moving core 

just separates from the stationary core screw. Back 

off the core screw approximately one tum and lock in 

place. This prevents the moving core from striking 

and sticking to the stationary core because of resi­

dual magnetism. Adjust the contact clearance for 

3/64" by means of the two small nuts on either side 

of the Micarta disc. 

Block main contacts closed and energize trip 

circuit with rated voltage. Contacts of auxiliary 
switch (CS- 1 )  should make .  

R E P A I RS A N D  R E N E W A L  P A RTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeabl e parts can be 

furnished to the customers who are equipp ed for doing 

repair work. When ordering parts,  al ways gi ve th e 

compl ete namepl ate data. 
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TYP E D·3 R E L AY ____________________________________________________________ __ 

6 

� -IB SCRE.W IG (FOR \1--\IC.� 
PA.l'IEL USE fkt8 '=>TUD) 
, J CJ 0 · 3C. SCREW 

T ERMI NAL AND 
MOUNT I N G- DE:TA.\\ .. 5 

NOTE: AU .. DIMeN5 \0NS 
IN J i\.I C.HES 

l DIJ>... -4- HOLES FOR 
+ . 190·31. MTC;r. SCREW$ 

PANEL CUTOUT t OR.ILLI�G­
�OR SEMI- FLU5H MTG:. 

I I 13"l. 13?-
PAWE\.. CR\LL\ NG OR CUTOUT FOR 

PRO:TE.C.T\ON MTG. 
(FRONT V\E.W) 

57-D-7901 

Fig. 9. O utline and Dril l ing Plan for the Type D-3 Relay in the Type FT2 1 Case. 
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TY P E D-3 R E L AY 
______________________________________________________________ I._L. _4_1_-l_Sl_. __ l F 

TYPE 0�3 
DIRECT CURRENT 

RElAY 

2 

sm£ 
! 8  

INS TIIUCTION tEAHE ' 
4 H 5L1 

F ig. 10.  Type D-3 Relay without Case. 1-Moving Coil.  2-Current-carrying restra i n ing springs. 

3-Permanent Magnet. � Iron-Frame. 5-Scale. 6-Moving Contact. ?-Stationary Contacts. 

1 

7 
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INSTALLATION • 

Westinghouse I . L .  41-151 .1H 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE D-3 DIRECT CURRENT RELAY 

C A U T I O N  

Before putting rel ay s  into servic e,  remove al l 

blocking which may have been inserted for the purpo s e  

of securing the parts during shipment, make sure that 

all movin g parts operate freely ,  inspect the contacts 

to see that they are clean and close properly, and 

op erate the relay to check the settin gs and el ectric al 

connections. 

A P P L I C A T I O N  

The type D-3 relay is suitabl e for applications 

where overload, underload ,  or reverse-current protec­

tion is required on direct current circuits. One particu­

l ar application is in the protection of rotary converters 

which require sensitive reverse-current relay s  to pre­

vent running inverted. 

In the usual appl ication of the D-3 relay the m ov­

ing coil is  connected to a shunt in the circuit being 

protected. By suitabl e selection of relay cali bration 

and of shunt rating, the relay can be made to respond 

to particular magnitudes or directions of current fl o w  

through the shunt a s  required. 

In applications where the D-3 relay is used fo r 

the purpo se of regulatin g a load, cl osin g  of the o ver­

load contacts will initiate action to reduce the amount 

of the load. Since the relay is v ery sensitive, a slight 

reduction in load will  cause the o verlo ad c on tacts to 

open. If the reduction of load is interrupted, the rei ay 

will clo se contacts again on a small load increase. 

Thus small load fluctuations might cause exces sive 

op eration of the relay and the device controlled by it. 

The connections of Fig. 5 show the use of an external 

auxiliary relay ("type SG) to keep the controlled device 

energized until the load has dropped by an amount 

determined by the setting of the left-hand contact of 

the D-3 relay .  Fig. 6 shows how this featu re has been 

added to some styles.  

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

The type D-3 relay i s  a d' Arsonvol type d .  c .  con­

tact making voltmeter c onsisting of a moving c oil , 

p ermanent magnet, and contacts. The magnetic circuit 

is shown sch ematical l y  in Fi g. 1 .  

SUPE RSEDES I . L .  4 1 -151 . 1 H ,  dated Apr i l 1 975 
* Denotes change from s u perseded issue.  

P erm a n e n t  M a g n e t  

The permanent magnet i s  a cyl indrical core, con­

sisting of an Alnico permanent magnet, two iron pol e 

pieces and two brass spacer bl ocks. This magnet is 

mounted concentrically in the bore of a m ail abl e iron 

frame. 

A magnetic field is produced by the p ermanent 

ma gnet in the air gap between the magnet and the iron 

frame. The path of magnetic fl ux is from the Alnico 

magnet through the iron pol e piece acro s s  the air gap 

to the iron fram e. The return path of th e flux i s  through 

the fram e across the second air gap to the second pol e 

piece.  The pol e pieces and the bore of the fram e are 

shaped such that a uniform flux distribution is o b­

tained in the air gap s. 

M ov i n g  C o i l 

The moving coil rotates in the air gap between 

the core and the iron frame. El ectrical connections 

are m ade to the coil through two springs lo cated at 

the top of the element. One end of each spring is con­

nected through a lever arm to a head of the coil. The 

other end of each spring is fastened to posts mounted 

in a circular insul ation plate. This pl ate can be ro­

tated to p ermit adj ustm ent of the zero position of the 

movin g element. 

A third spiral spring located at the bottom of the 

element provides a c urrent path to the moving contact. 

Aux i l i ary Sw i tch ( C S- 1 )  (When U se d )  

The auxiliary switch is  a small sol enoid type 

switch. A cylindrical plunger with a silver disc 

mounted on its lower end moves in the core of the 

sol enoid. As the plunger travels upward , the disc 

bridges three silver stationary contacts. 

* O perat i on I n d i cator ( When U se d )  

The operation indicator consists of a small s ole­

noid c oi l  mounted in a stee ! frame , a s pring restrained 

armature and a white flag . The indicator is reset by 

a push rod in the cover. 

O P E R A T I O N  

The D-3 relay op erates on the principl e of a cur-
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TYP E D-3 R E L AY ______ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ __ ____________ __ 

MOUNTING .5URFAC£ 

ALNICO MA GN£T 

IRON POL£ 

SHOES 

BRASS SPAC£R' 
AND MOUNTING 
.BLOCKS 

ED . Sk. 205342 

Fi g. 1.  Schematic Drawing of Magnetic Circuit  of Typ e  
D- 3  Relay (Top View). Moving Coil Bearing 
Supports, Springs and Contacts Omitted. 

rent carrying conductor (moving coil) located in a 

magnetic field ( p ermanent magnet). When a current is 

appl ied to the coil  of  the relay, a torque i s  produced 

that rotates the moving coil until the electrical torqu e 

is equal to the torque of the restraining sprin g. The 

mo ving contact will assume a position in its travel 

that is proportional to the current appl ied to th e movi ng 

coil . 

The direction of movem ent of the movin g coil is 

determined by th e pol arity of the c urrent appl i ed to the 

coi l .  In the "l eft zero" and " suppressed zero" D- 3 

rel ays ,  the contacts wil l move to the right when a 

current of th e prop er magnitude and pol arity is applied 

to the relay. On the other hand, the c ontact o f  the 

"c enter zero" relay wil l move either l eft or right 

depending on th e pol arity and m agnitude of th e appl ied 

current. 

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

The type D-3 relay is supp l i ed in the standard 

ranges listed in the tabl e bel ow. The numbe rs on th e 

seal e indicate in mill ivol ts the potential required at 

the relay base terminal s to operate the moving e lem ent 

to the indicated scal e position . 

2 

f;i I C ;ll 
( f t,,/Jl 

.\t , LJto t A•. 
' , , 

j; :l�O­
, r r L AYS 

JPt�A I IV� 
!.,.e> I ;:ATOR 
(WhEn uSD! 

IIIlO• CJitrll(l:t. .. , 111 POl A"'' , · 
I If l!l �(L T I 'lH TCJ l.LU3f '< I  (>•I I r 

INTERNAL SCHEMAT I C  

FRONT VIEW 

182A787 

*
Fi g. 2. Internal Schematic of the Type D-3 R elay in 

the Type FT2 ! Case. 

R a n g e s  i n  

M i l l i vo l t s ,  d- e 
0- 10 

5-0- 5  

40-80 

100-0- 100 

0- 200 

M O V I N G C O I L C I R C U I T 

A v era g e  

R e s i s ta n c e  i n  O h m s a t  25oC 

0 . 3 

0 . 3  

1 . 2 
6 . 0  

6 . 0  

* Other ranges can als o b e  supplied . 

As shown in the above Table ,  the D-3 rel ay i s  

avail abl e with a "l eft zero , "  " suppressed zero" and 

"center zero" scal e. In the "l eft zero " and the 

"suppressed zero " rel ays the moving contact is lo­

cated in the extreme l eft hand position of the scal e  

when the rel ay s are deenergized. The " suppressed 

zero " relay is h eld  in this position with considerabl e 

more force than the "l eft zero" rel ay . When the relays 

are energized with vol tages of  the  proo er magnitude 

and pol arity , the moving contact moves to the right. 

In the " c enter zero" rel ay , the moving contact i s  

located i n  the center o f  t h e  scale when th e rel ay i s  

deenergized . When the rel ay is en ergized, t h e  contact 

will move either to the right or l eft depending upon 

the pol arity of the appl i ed voltage. 

A m odification of the D- 3 relay , in which a rec­

tifier is mounted internally,  m akes 1t suitable for a.c .  
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TYP E D-3 R EL AY ________________________________________________________ ��! -�L�. 4�1�-1�5�1 ,�1 H 

QUUATOR 

� 

� 
LOAD 

D . C .  TR I P  BUS 
POS. 

76 
10 

76 
1 

FO� ____-
OVERLOAD 

,' 
rc 

52 
HEii. I a 

on ICE MUNiER CKART 

7ti � D C  OVERCURREIH RELAY - TYPE OJ 
512 � POWER C I RCUIT BREUER 

.to - BREUER AUX I L I ARY CONTACT 

TC - BREUER T R I P  COIL 

76 

76 
2 

I 
I 
}FOR REVERSE 

LOAD 

Fig. 3. External Schematic Diagram for Overload or 
Reverse Current Protection, using the Type 
D-3 R t:lay. 

operation . Full  scale def lection can be obtained with 

* 6 milliamperes a .c .  Relays modified for AC volts can 

also be supplie d .  

T h e  relay h a s  a slight tim e-delay, with inverse 

characteristics. In the usual appl ication the moving 

coil terminal s  are connected across a shunt, and this 

results in longer delay for both op erating an d reset 

times. When a shunt is used the operating time for full 
scale travel at 1 25% of the ful l  scale operating current 

is about 4 seconds ,  whil e at 1000% it is about . 2 5  

second. I n  appl ications where n o  shunt is u sed, th e 

op erating times for the same conditions are about 

1 .  2 5  and . 1 5  second respectively. When the rel ay is 

de-energized , the tim e required for it to reset from the 

full seal e position to the 10% position is approxi­

mately 5 s econds when a shunt is used,  and 2 seconds 

wh en there is no shunt. 

Continuous m aximum overload is approximately 

1 500% of full seal e.  

The minimum setting which D- 3 Rel ay can accom­

modate is 5% of the full scal e. 

S E T T I N G S 

For reverse-current protection a sensitivity of 2 

p er c ent is obtained when using a standard 50 mUli­

volt shunt  and setting the rel ay at 1 mil l ivolt. A 10 

p er cent sensitivity is obtained by setting the rel ay at 

5 mil l ivol ts .  These val ues of sensitivity can be 

doubl ed by usin g a 100 millivolt shunt. 

Fo r overl oad protection the rel ay is set at the 

index setting which,  with respect to the mil l ivolt 

i.iU£RATOR r:_-- +' 

� 
LOAD 

Pos.-..-';;..:· ';_· .;.."-."..:..'"..:..' -

" 
TO 

�;. ,. � " 
JIEG. I ..  I .  

OfYitE MUMBER CHART 
76 - DC OYERCURREMT RELAY - TYPE OJ 
761 - AUXILIARY RELAY • TYPE SG 
�2 - POWER CIRCUIT 811E.U:EII 

- BREUER AUXILIARY COIHACT 
TC • ISRUlEII T R I P  C O I L  

" 

" 
' 

l83A343 
Fig. 4. Externa l  Schematic Diagram for Overload Pro­

tection where Trip Currents in  Exce s s  of One 
Ampere Rating Requ ire Use of an Auxil iary 
Relay. 

drop of the shunt, will op erate at desired per cent o f  

overload. 

T R I P  C I R C U I T  

amperes contacts wi 11 
(non-inductive load) 

d-e control carry con-
contacts vol tage open close tinuously 

D-3 relay 1 25 v 0 . 0 4+ 1 .0  . . 

2 50 v 0 . 0 2+ 1 . 0  . .  

contactor switch 1 2 5  v 3 . 5 30 5 .0  

( when supplied) 250 v 1 . 0  30 5. 0 

• infrequ ent operation 

I NST A L L AT I O N  

Th e relays shoul d be mounted on switchboard 

panel s or their equivalent in a location free from dirt ,  

moisture , excessive vibration,  and heat. Mount the re­

lay vertically by means o f  the four mounting hol es on 

the flange for semi-flush mounting or by m eans of th e 

rear mountin g stud or studs for projection mounting. 

Either a mounting stud or the mounting screws may be 

util ized for grounding the relay. The electrical con­

nections may be made directly to the terminal s by 

means of screws for steel panel moun ting or to th e 

terminal studs furnished with the rel ay for thick panel 

mounting. The terminal studs m ay be easily removed 
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TY P E D-3 RELAY __________________________________________________________ __ 

POS. 

� I 
76 � � 76X 2 
76 76X 

r 
76 10 

( '
, CONTROLLED 

, / 1  DEY ICE 

DEY I CE NUMBER CHART 

76 • DC OYERCURRENT RELAY - TYPE D3 

76X - AUX I L IARY RELAY - TYPE SG 

l83A344 

Fig. 5. External Schematic D iagram for Use of Ex­
ternal Auxil iary Relay to Prevent P umping of 
the Typ e  D - 3  Relay when used for Overload 
Protection. 

or ins erted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT case in formation refer to I.L.  

4 1 -076. 

Standard D-3 relays are cal ibrated in mill ivolts 

m easured at the relay terminal s. }l ence,  the resistance 

of the l eads between the relay and the ammeter shunt 

must be sufficiently low to a voi d  introducing an ex­

cessive error in the re lay indication. With the 0-10 or 

5-0- 5 millivolt  relays,  l eads 8 feet long of #10 B&S 

gauge copper wire will reduce the relay indication by 

approximately 5%. If the l ead length is l ess or th e 

conductor size is l arger, the error will be correspond­

ingly reduced. Relay s with higher mi ll ivolt ran ges 

have proportionally greater internal resistances, and 

consequently error due to l ead resistance is reduced. 

For example,  a 0- 100 millivolt relay with l e ads as 

described abo ve would have an error of 0 . 5% due to 

l ead resistance. 

The use of standard ammeter shunts may be 

avoided by connecting the moving el ement l eads over 

an equivalent length of bus-bar or cabl e. On a basi s 

of 1 000 amp. per square inc h ,  at 20°C. , 6 feet of 

copper bus-bar will gi ve 50 millivolts drop. 

4 

INTERNAL SCHEMATIC 

MOV IMG COIL 

-J----t-1- ���I ��:���G A��� STJ� 

FRONT VIEW 
W!l[!! �r)lltW:TfD •I T1! I'OlARI TY A.j s·w� , 40\' I NG  Jll :• , 
lk u l ��r:J I )H TO ClOSt- I., I GIIT 1\Ar.L• CJil TM f'  ( r�L.i ' o' l ln 1  

5-0-:;. AUD O-IO M Y. 
AND FOR SPH'! Al 
AF P I '. C .I I � l 1> ::, 

RlO HANDlf 
T[3T ;�1 TCtl 

182A785 

*
Fig. 6. Internal Schematic of the Type D-3 Relay in the 

Type F T2 1  Case with Self-Contained Auxiliary 
Relay used to Prevent Pumping on Overload 
Protection. 

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 s have been made at the factory . Upon receipt of  

the relay , no customer adjustments, other than tho se 

covered under " Settings" shoul d be required. 

A c ce p ta n c e  C he c k  

Check the scal e markings by settin g either of the 

two adjustable contacts at a value marked on th e 

scal e. Then alternately apply this voltage plus and 

minus 3%. The contacts shoul d make and break . 

Remove the adjustable contact from the setting 

and set the second adjustabl e contact at the sam e 

point on the scal e. AI ternately apply this voltage plus 

and minus 3%. The contacts should make and break. 

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

Al l contacts shoul d be cl eaned p eriodical ly .  A 

contact burni sher S# l82A8 36H0 1 is recommended fo r 

this purpose. The use of abrasive material for cl ean­

ing contacts is not recommended because of the danger 

of embeddin g smal l particles in the face of the soft 

sil ver and thus impairing the contact. 

If the moving el ement shoul d be removed, the 

bearing end-play should be checked when replacing it. 
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TY P E  D-3 R EL AY ................................................................................................................................................. _• _
.L_

. 4_1_
· 1_5_1 .

_1 _H 

INTERNAL SCHENAT IC 

Wr'EII CDMHCTEO '11'\ M  POLA�ITY A.S SllvWti , 
i40YhG CO IL HOHS \ �  0\HfCTIO� TO CLOSE 
Il l  GriT HAII D CONTACTS ( FROIO � I £W) 

FRONT YIEW 

MOYIIIG COil 

CALIIIRATIJIG o(£5, FOR 
RAt'itifS A80�E S-0-5 
AfriD 0-10 1<1. �. .&110 
FOR .iPECIAL 
APPLICATiilll.) 

R\ GHT MAllO CO�TACTS 
{ FROIIT �I EW) 

RED II �NOlE 
TEST SWID1 

l82A786 

Fig. 7 . .Internal Schematic of the Type [).3 in the Type 
FT2 1 Case w ith Two Self- Contained A uxi l iary 
Relays used to Increase Contact Capac i ty. 

This shoul d be from .020 inch to . 0 2 5  inch, and can 

be measured by inserting a feel er gauge between the 

upper bearing screw and the shoulder on the moving 

el ement shaft. 

The core and moving coil as sembly should not be 

remo ved from the frame casting of the D-3 rel ay un­

l ess a keeper having the same radius on the core i s  

placed on the core i n  such manner a s  t o  bridge the 

iron pol e pieces  as the core is withdrawn from the 

bore of the casting. It is necessary al so to insert 

spacers in the air gap so that the core will remain 
approximately c entered when the mounting screws are 

removed, to prevent damaging the coil winding when 

sliding the assembl y  out of  the casting. 

Aux i l i ary S w i t c h  ( C S- 1 ) 

Adjust the stationary core of the switch for a 

clearance between the stationary core and the moving 

core when the switch is picked up. This can be done 

by turning the relay upside-down. Then screw up the 
core screw until the moving core starts rotating. Now 

back off the core screw until the moving core stops 

rotating. This indicates the points when the play in 

the assembly is taken up, and where the moving core 

just separates from the stationary core screw. Back 

off the core screw approximately one tum and lock in 

place. This prevents the moving core from striking 

L.M. CONTACTS � 
(FIOIIT VIEW) 

1.11. COIITACTS - - ­
(FROIT VIEW) 

CALIBUTIIIG RES I STOR 

(COIINECTIOH AMO Otlttl 
VALUE AS REQUIRED) 

FRONT v u :v 

liED MAIOLE 
TEST SWITCH 

TEINIItAL 

l82A788 

Fig. B. Internal Schematic of the Type [).3 R e lay in 
the Type FT2 1 Case, Modified for A- C Opera­
tion. 

and sticking to the stationary core because of resi­

dual magnetism. Adju�t the contact clearance for 

3/64" by means of the two small nuts on either side 

of the Micarta disc. 

Block main contacts closed and energize trip 

circuit with rated voltage. Contacts of auxiliary 

switch (CS- 1 )  should make.  

O pe r a t i on I n d i c ator  

The operation indicator ( when used) consists of a 

small solenoid coil mounted in a steel frame,  a spring 

restrained armature and a white flag. The indicator is 

reset by a push rod in the cover. Block the cs- 1 

auxiliary relay contacts closed and pass 0 . 2 amperes 

AC or DC through the indicator. The white target 

should fall into view . 

The coi l has a de resistance of approximate ly 2 . 8  

* ohms and a c ontinuous current carrying capacity of 

0 .6 ampere s .  

R E P A I R S  A N D  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 parts can be 

furnished to the customers who are equipp ed for doing 

repair work. When ordering parts, al ways gi ve th e 

compl ete namepl ate data. 
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TYP E D·3 R EL AY __________________________________________________________ __ 

6 

� -IB SCRE.W IG (FOR \�ICK 
PANEL USE �-IB STI.ID) 
o � qc - =.'2. SCREW 

TERM I NAL AND 
MOUNT I N <:r  DE:TA.I LS 

NOTE : A L L. DIMEN� I ONS 
IN J I\ICHES 

l DI.I>-..4- HOLES FOR• 
+ . 190·31. NITC::.. SC.f=l.EW$ 

f -i� (JI 

PANEL CUTOUT t DRILLIWG­
I'"'OR. SEI-.4 1-F LU!:>H I..ATG:. 

I I 13'2.. 1i"Z.. 
PANE\.. t:>R\LL \ NG- OR CUTOUT FOR 

PROJE.C.T\ON MTG-. 
(F'RO�T \1\E.W) 

57-D-7901 

F i g. 9. O utline and Dril l i ng Plan for the Type D-3 Relay in the Type FT2 1 Case. 
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TY P E D-3 R E L AY ________________________________________________________ �_I ._L_. 4_1_-1_5_1 ._1 H_ 

'\est i  n(�h < •usc 
TYPE 0�3 

DIRECT CURRENT 
RELAY 

2 

STYlE 

F ig. 1 0 .  Type D-3 Relay w ithout Case. 1-Mo v in g  Coil .  2- Current-carrying restraining springs. 

3-P ermanent Magnet. 4- lron-Frame. 5-Scale. 6-Moving Contac t. ?- Stationary Contacts. 
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