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INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CV VOLT AGE RELAY 

CAUTION Before putt ing pr ote c t ive relays 

int o serv i ce , rem ove all bl o cking which may 

have been inserted f or the purpose of securing 

the parts during shipment, make sure that all 

m ov ing parts operate freely, inspe ct the 

c ontacts t o  see that they are clean and cl ose 

properly, and operate the relay t o  check the 

set t ings and ele ctr ical c onne ctions. 

APPLICATION 

The type 

duc t i on -d isc 

CV relay is 

t ype relay 

a s ingle -phase in­

operat ing e ither on 

under or over v oltage or both. This relay 

operates on under or over v oltage and is 

applied as a voltage fault dete c t or operat ing 

in c onjun ct i on with other pr otect ive relays. 

The relay is also used as a t im ing devi ce for 

various automat i c  operat i ons. Either geared 

or non -geared type relays are ava ilable. The 

non -geared relay g ives short time operat ion 

with quick reset. The geared relay g ives 

l onger t ime of operat i on with l onger reset. 

The contacts may be single or d ouble t o  oper ­

ate on e ither over or under v oltage or may be 

single -pole, d ouble -thr ow operat ing on b oth 

over and under voltages. 

CONSTRUCTION AND OPERATION 

The type CV relay c onsists of an indu c t i on­

d isc type v oltage element, c onta ct or swit ch 

and an operat i on indi cat or. 

Voltage Element 

The indu c t ion d isc of this element is a thin 

f our - inch d iameter aluminum disc m ounted on a 

verti cal shaft. The shaTt is supported on the 

l ower end by a steel ball bearing rid ing be­

tween c oncave sapphire jewel surfaces, and on 

the upper end by a st�inless steel p in. 

SUPERSEDES I.L. 41-291 F 
'!It Denotes change from previous issue. 

The m ov ing c onta ct is a small 

sphere fastened on t he en� of a 

silver hemi­

r ig iCi arm. 

The other end of this arm is clamped t o  an 

insulated se c t i on of t he d isc shaft in t he 

n on -geared type relays, or t o  

shaft geared t o  the disc shaft 

type relays. The ele ctr i cal 

an auxil iary 

in t he geared 

conne ct i on is 

made from the m ov ing c onta ct thru the arm and 

spiral spr ing. One end of the spr ing fastens 

t o  the arm, and the other to a sl ot ted spr ing 

adjuster d isc whi ch in turn fastens to the 

element frame. 

The stat i onary c onta ct assembly c onsists of 

a s ilver contac t  attached to the free end of a 

leaf spring. 

Micarta block 

This spring 

and mounted 

is fastened t o  a 

on t he element 

frame . A small set screw perm its t he ad -

justment of c onta ct f ollow. When d ouble tr ip 

is required another leaf spring is m ounted on 

the Mi carta bl ock and a d ouble c ontact is 

m ounted on t he r ig id m oving arm . Then t he 

stat i onary conta ct set screws 

justment so t hat b oth c ircu its 

s imultane ously. 

permit 

will be 

ad ­

made 

T orque is pr oduced t o  rotate t he d is c  by an 

electr omagnet in the rear of the relay. A 

permanent dampint>; magnet is m ounted in the 

fr�nt. In the non -geared relay the disc 

ro·,;ates only a fra ction of a revolu t i on and 

'las graduated perf orations in the d isc which 
51ves the relay an approximate l y  constant 

pick-up value regardless of t he t ime lever 

setting. The lower pole of the e le ctroma�1et 

is energized by voltage. In order to produce 

t orque the upper pole circuit is energized 

with t he voltage induced across a fe w secon­

dary turns wound on the lower pole. This cir­

cuit is connected to a slide-wire resistor 

mounted on top 

nected through 
of the electromagnet and con-

the upper pole windings. 

Changing the resistance of this circuit varies 
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TYPE CV RELAY ____________________________________________ __ 

the pick-up of the relay, as shown by the cal­

ibration marks on the scale above the resis­

tance wire. When the slider is clamped under 

the calibration marks, the pick-up is as 

indicated. 

Conta ctor Swit ch and Operation Indicator 

The contactor switch element is a small 

solenoid type switch, the coil of which i s  

normally connected in the trip circuit. A 

small cylindrical p lunger with a silver di s c  

supported o n  it s lower end ride s up and down 

on a veritca l guide rod in the center of the 

solenoid coil. The guide �od i s  fa stened to 

the stationary core which,  in turn, s crews 

into the element frame. When the coil is 

energized and the plunger pulled up, the 

silver di s c  move s up, bridging three station ­

ary contact s. 

The operation indicator is a small solenoid 

coil connected in the trip circuit whi ch 

operate s to release the white target when 

energized. 

CHARACTERISTICS 

The relay i s  available in 3 range s whi ch re­

fer t o  the range of voltage at which the relay 

will operate. 

115 volt relay adju stable from 50 to 140 volt s 

230 " 100 to 280 
460 " " " 200 to 560 

Typical operating curve s of the se relay s are 

shown in figure s 6 through 9 .  

These instructions also apply in genera l to 

the older de sign re lay s with an external re­

si stor and range s a s  follows: 

115 volt relay ad ju stable 

220 " " " 

440 

from 50 to 120 vo lts 

120 to 240 
250 to 500 

The start and tripping points of the non­

geared re lay are approximately the same; but 

for the geared relay are separated by more 

than 10%. 

2 

RELAYS IN TYPE FT CASE 

The type FT ca se s are dust -proof enclo sures 

combining relay element s and knife-blade te st 

switches in the same case. Thi s combination 

provide s a compact flexib le a s semb ly ea sy to 

maintain, inspe ct, test and ad ju st. There are 

three main units of the type FT case: the 

case. cover, and cha s si s. The case i s  an all 

welded stee l hou sing containing the hinge hal f  

o f  the knife-blade te st switches and the 

terminal s  for external connection s. The cover 

is ,a drawn stee l frame with a c lear winc1ow 

which fits over the front of the ca se with the 

switche s closed. The cha s si s  i s  a frame that 

hou ses the relay e lements and supports the 

contact jaw half of the te st switches. Thi s 

slide s in an out of the case. The ele ctrical 

conne ctions between the base and cha s si s  are 

completed through the closed knife-blade s. 

Removing Cha s si s  

To remove the cha s sis, first remove the 

cover by uns crewing the captive nut s at the 

four corners. There are two cover nuts on the 

S size case and four on the L and M size 

cases. Thi s expo se s the relay element s and 

all the test switches for in spe ction and 

te sting. The next step is to open the te st 

switches. Alway s open the elongated red 

handle switche s  first before any of the b la ck 

handle swit che s  or the cam a ction latche s. 

Thi s open s the trip circuit to prevent a c ci­

dental trip out. Then open all the remain ing 

switche s. The order of opening the 

remaining switches i s  not important. In 

opening the test swftches they should be moved 

al l the way back again st the stops. With al l 

the switche s fully opened, grasp the two cam 

a ction latch arms and pull outward. Thi s re 

lea se s the cha s si s  from the case. U sing the 

latch arms as handle s, pull the cha s sis out 

of the case. The cha s si s  can be set on a te st 

bench in a norma l upright po sition as wel l a s  

on it s top, back or sides for ea sy inspe ction, 

maintenance and test. 

After removing the cha s si s  a dup li cate 

cha s sis may be in serted in the ca se or the 

b lade portion of the switches can be closed 

and the cover put in place without the 
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TYPE CV RELAY ________________________________________________ L_L_41_-2_9 __ 1G 

77-D-790 

!.1.\D�-Wl'R.E 

USISTOR. 

77-D-792 

RIGI-IT HAND �f�ON1" \liE W) CONTACT -----

[OVEFl VOL TA�E RELAY- HICiH VOL.TACi£ CONTACT 
LEFT HAND CONTACT UNDE'R VOLTAGE R.E:"LAY- LOW VOLTAGE CONTACT 

RIGHTHRND CONTACT (OVER \IOL TAGE RELAY-LDW VOL TAG£ CONTACT LUNPERVOI...TAGE RELAY-HIGH VOLTM£ CONTACT 

Fig. 1- Internal Schematic of the Double Trip Under or * Fig. 2 -Internal Schematic of the Single Pole Double­
Throw Under or Over-Voltage Type CV Relay in 
the Standard Case. The Relays are also Supplied 
With the Universal Indicator in the Back Contact 
Circuit. 

Over-Voltage Type CV Relay in the Standard Case. 
For the Single Trip Relays Omit Terminal 3 and 
Associated Circuits. 

chassis. 

When the chassis is to be put back in the 

case. the above procedure is to be followed in 

the reversed ortler. The elongated red handle 

switch should not be closed until after the 

chassis has been latched in place and all 

of the black handle switches closed. 

Electrical Circuits 

Each terminal in the base connects thru a 

test switch to the relay elements in the 

chassis as shown on the internal schematic 

diagrams. The relay terminal is identified by 

numbers marked on both the inside and outside 

of the base . The test switch p osit i ons are 

identified by letters marKed on the top and 

bottom surface o:' the moulded blocks. These 

letters can be seen when the chassis is 

removed from the case. 

The potential and control circuits thru the 

relay are disconnected from the external cir­

cuit by opening the associated test switches. 

A cover operated switch can be supplied with 

its contacts wired in series with tho trip 

circuit. This switch opens the trip circuit 

when the cover is removed o This 'mitch can be 

added to the existinE type FT cases at any 

time. 

The relays can be tested in service, in the 

case but with the external circuits isolated 

or out of the case as follous: 

Testing In Service 

Voltages between the potential circuits can 

be measured conveniently by clamping #2 clip 

leads on the projecting clip lead lug on the 

contact jmL 

Testing In Case 

With all blades ln the full open position. 

the ten circuit test plug can be inserted in 

the contact jaws. This connects the relay 

elements co a set of binding posts and com­

pletely isolates the relay circuits from the 

external connections by means of an insulating 

barrier on the plug. The external test cir­

cuits are connected to these bindin[ posts. 

The pl� is inserted in the bottom test jaus 

with the binding posts up and in the top test 

s·Hitch jaHs with the bind in£ posts dmm 0 

The external test circuits may be made to 

the relay elemsnts by #2 test clip leads in­

stead of the test plu[o 
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TYPE CV RELAY ____________________________________________ __ 

UPPER t"O\...'E. 

COM'TAC'T PO!Im0\ll5.\.ftt."( OE-EMER 
<;IZED COEI\""D -OVEil'IOt.TII<OE-�14 

-.all-. • 
<0<1\R�O-UWOER'fOL"ti\C;E-cLOSIED 

WON-" 

�EAR "lEW 

TRIINSfORMER. 
COIL OW \J:lWEilf'OLE 

v-�K.::::::._j__ f'OTENTII\L 
COIL 

I 
� � TEST 5WITCII � CjJ �.:::::u 

'-;::6'-o'--==== :---o_o_�_d.<--TO BI\SE TERHS 

fRON1 'l\EW 
7-D-6560 

7-D-6561 
COVER OPF�� TED 
SWITCH WrH-11 USED� 
riiGH VOUMif 
LEFTriANJJCONTA.CT 
FROtH VIEW.......-

UPPER POlfS 

!NTERJIIAL SCHEMATIC 

REAR VIEW 

TEST SWITCI'i 

FROtH VIEW 

- TEST SWITCH 

TRAIISFORMER COIL ON 
LOWER POLE 

POTENTIAL COIL 

REO HANDLE 

-TO RELAY 

TO BASE TERMS. 

LEFT d�� CONTACT {OVER VOLTAGE RELAY -HIGH VOLTAGE COMTACT 
UNDER YOLUGE RELAY -LOW YOLHGE CONTACT 

RIGHf •;�D COMTACT{OVER VOLTlGE RELAY-LOW VOLH.GE CONHCT 
UND£R VOLTAGE RfLAY -HIGH VOLTAGE CONTACT 

Fig. 3- Internal Schematic of the Double Trip Under or * Fig. 4 - Internal Schematic of the Single Pole Double­
Throw Under or Over-Voltage Type CV Relay in 
the Type FT Case. The Relays are also Supplied 
With the Universal Indicator in the Back Contact 
Circuit. 

Over-Voltage Type CV Relay in the Type FT Case. 
For the Single Trip Relays Omit Terminal 3 and 
Associated Circuits. 

Testing Out of Case 

With the chassis removed 
' 

from the base , re -_ 

lay e lements may be tested by using the ten 

circuit test plug or by #2 test c lip leads as 

c1.escribed above. The fact ory ca libration is 

made with the chassis in the case and removing 

the chassis from the case will change the 

calibration va lues by less than 1 or 2%. It is 

rec ommended that the relay be checked in po­

sition as a final check on the calibration. 

INSTALLATION 

The re lay� should be mounted on switchb oard 

pane ls or their equivalent in a l ocati on free 

from dirt, moisture , excessive vibration ann 

heat. Mount the relay vertica l ly by means of 

the two,mounting studs fo r the standard cases 

and the typ,e FT pr ojec tion case or by means of 

the f our mounting holes on the f lange f or-the 

semi -flush type FT case. Either of the studs 

or the mounting screws 

grounding the re lay. 

may be utilized 

The e lectrical 

for 

c on -

necti ons may be made direct t o  the termina ls 

by means of screws f or stee l pane l mounting or 

to termina l studs furnished with the relay for 

ebony asbest os or s late panel mounting. The 

4 

terminal s tuds may be easi ly removed or in­

serted by l ocking two nuts on the studs and 

then turning the pr oper nut with a wrench . 

Voltage E lement Connections 

C onnect the relay coi l  direct ly to the 

p otentia l transf ormer. F or phase-t o-phase 

operation. either delta or star voltages may 

be used as desired. F or phase -t o -ground 

operation, the br oken 

gr ound star connected 

de l ta sec ondary of a 

primary will pr ovide 

the required residua l v o l tage . 

The externa l resistor on the o lder design 

relay is c onnected in series with the v o l tage 

coi l. 

Trip Circuit Connecti ons 

The relays are shipped wit h the c ontactor 

switch and operation indicator in paral lel. 

This 

rents 

circuit is suitable f or Rl l trip 

above 2. 25 amperes d-e. 

cur-

t o  3 0  

amperes a t  250 v olts d -e. The resistance of 

both co� ls in paralle l is approximately 0.25 

ohms. If the trip current is less than 2. 25 

amperes, there is no need for the c ontactor 
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TYPE CV RELAY ______ _ 

REAR VIEW 
Tor TEIM. 110. FOil STD. 
"" 
IOTTOMTE'RM. IIO. ,TEST 
SW. FOR fT CUE 

}TO (TJMER SURTS WIIEN) 
TINER (SWITCH"S"CLOSES) __,.. START 

.--f>OTENTIONETER 

TEST 

'-__ _____..____ ___ ____... .. .,��-· -----� A.C. SUPtLY 

Fig. 5- Diagram of Test Connections for the Type CV 

Relay. 

switch and it should be disconnected. To dis­

connect the coil in the standard case relays, 

remove the short lead to the coil on the front 

stationary contact of the contactor switch. 

This lead should be fastened (dead ended) 

under the small filisterhead screw located in 

the Micarta ba�e of the contactor switch. For 

the Flexitest relay, with single throw con­

tacts the coil is disconnected by removing 

the coil lead at the spring adjuster and dead­

ending it under a screw at the top of the 

Micarta support. For the 

with double throw contacts, 

connected by removing the 

Flexitest relays 

the coil is dis­

coil lead at the 

proper stationary contact and 

under a screw at the top of 

dead-ending 1t 

the Micarta 

support. The resistauce of the 

indicator coil is 2.8 ohms. An 

operation 

auxiliary 

switch on the circuit breaker must be provided 

so that when the circuit breaker is tripped, 

the tripping circuit will be opened by this 

switch, thus relieving the relay contacts of 

that duty. 

SETTINGS 

The type CV relay has two adjustments: The 

voltage slider setting and the time lever 

l.l. 41-291 G 

setting. The calibration marks on the voltage 

slide wire indicate the minimum operating 

voltage. If front and back contacts are used, 

the front contact closes on the value indi­

cated on the slide wire calibration and the 

back contact will close when-the voltage is 

somewhat lower. The time delay between these 

two operations depends upon the time lever 

setting. 

The effect of the time lever adjustment is 

shown on the typical curves of figures 6 to 9 .  

The accuracy o f  the type C V  relay is approxi­

mately + s%. 

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. S#l00211Q file if recom-

mended for this purpose. The use of abrasive 

material for cleaning contacts is not recom­

mended because of the danger of �mbedding 

small particles in the face of the soft silver 

and thus impairing the contact. 

The time of operation can be checked wlth 

timer using the test diagram of figure 5. 

Voltage Element 

a 

Adjust the back stop of the time lever so 

that the moving contact just touches the 

stationary contact when the time lever is in 

the zero position. The small adjustment screw 

on the stationary contact should not be 

screwed in far enough to limit the follow of 

the stationary contact. For double-trip 

relays adjust these screws so that both cir­

cuits make at the same instant. 

The convolutions of the spring should not 

touch each other for all cond�tions of thA 
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� 

Fic;r. 6- Typical Voltage Time Curves for the Unc;reared 
Under-Voltage Relay. 

moving contacts. Adjust the tension or the 

spiral spring so that the contacts will oper­

ate on the voltage indicated on the calibra­

tion resistance and rollow the t ime curve as 

shown. This may ne cessitate shifting the 

position or the damping magnets, as their 

position arrects the time characteristics. 

The reset time with the #10 lever sett 'ing 15 
83 seconds for the geared over-voltage relay. 

Contactor Swit ch 

Adjust the stationary core of the switch for 

a clearance between the stat ionary core and 

the moving core when the swit ch is picked-up. 

This can be most conveniently done by discon­

necting the switch and turning it or the relay 

upside-down. Screw up the core screw until 

the moving core starts rotat ing. Now back off 

the core screw until the moving core stops 

rot4ting. This indicates the point where the 

play in the moving contact assembly is taken 

6 

ll:iU 

ISO 

140 

TYPE CV 130 
UNDER VOLTAGE RELAY 

LONG T IME 
60 CYCL E S  120 

VOLTAGE TIME CURVE S 

110 

IME v S TTING 100 

901/l 
0 

ao6 
u .., 

70111 

6 0  

5 0  

4 0  

30 

20 

10 

0 
0 10 20 30 40 50 60 70 80 90 I 00 

PER C E N T  OF MAXIMUM CLOSING VOLTAGE 

Fig. 7- Typical Voltage Time Curves for the Geared Under­
Voltage Relay. 

up, and where the moving core just separates 

from the stationary core screw. Back off the 

stationary core screw one t urn beyond this 

point and lock in place. This prevent s  t he 

moving core rrom striking and sticking to the 

st ationary core be cause or residual magnetism. 

Adjust the contact clearance for 3/32 inch by 

means of the two small nuts on either side of 

the Micarta disc. The swit ch should pi ck up 

at 2 amperes d-e. 

amperes d-e. have 

coil� 

Test for sticking after 30 
been passed through the 

Adjust the indicator to operate at 0.2 
ampere d. c. gradually applied. Test for 

sticking arter 30 ampere d. c. is passed . 

RENEWAL PARTS 

Repair work can be done most satisfactorily 

at the fact ory. However, interchangeable 

parts can be rurnished to the customers who 

are equipped for doing repair work. 

ordering parts, always give the complete name­

plate data. 

jdi><l: 
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TYPE CV RELAY ____________________________________ ______________ u_.4_1-_ 29_1_o 

ENERGY REQUIREMENTS 

The burdens of the various relays are as follows: 

l 2-3 2 2 
Rated Voltage Volt- R X z 
Volts Frequency Setting Amps. Watts Vars P.F. Ohms Ohms Ohms 

25 Highest 16.8 4.4 16. 2 . 26 206 760 788 
Rated 16.9 4.6 16.3 . 27 213 753 703 
Lowest 17.4 10.0 14. 2 

. sR 438 6 21 76 2 

ll5 50 Highest 7.5 2.0 7. 2 . 27 471 1700 1770 
230 Rated 7.6 2.1 7.3 . 28 48 2  1680 174 2  
460 Lowest 11.4 8.0 8.1 .70 815 826 ll72 

6o Highest 6.1 1.3 5.9 . 21 46 2 2120 2170 
Rated 6. 2  1.5 6.0 . 24 527 2086 2150 
Lowest 10.0 7.3 6.8 .73 965 900 13 2 2  

1. These relays will stand llO% of rated voltage continuously. 

2. Values are for 115 volt relay. For the 230 and 460 volt relays, multiply values by 4 
and 16, respectively. 

3. Resistance is a-c value. 
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TYPE CV OVER VOLTAGE RELAY 
STANDARD SHORT TIME 

60 CYCLES 
VOLTA GE-TIME CURVES 

The curves on !he left of the 100 "lo 
line apply to the single- pole double­
throw relay and show the time re­
qu ired to close the back corttact 
(right hand) when the voltage drops. 

70 80 90 100 110 120 130 140 150 160 1 7 0  180 190 200 

OPERATING VOLTAGE IN PERCENT OF MINIMUM PICK UP 

Fiq. 8- TVPicaJ Voltaae Time Curves for the Unqeared Over-Voltage Relay. 
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T YPE CV OVER VOLTAGE RELAY 
LONG TIME 
60 CYCLES 

VOLTA GE-TIME CURVES 

The curves on t h e  left of the 1 0 0  "• 
line apply to t h e  s ingle-pole dou b le 
throw relay an d show the t ime re-
quired to close the bac k c ontact 
(right hand ) when the voltage drops. 
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Fig. 9- Typical Voltage Time Curves fo1 the Geared Over-Voltage Relay. 
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TYPE CV RELAY _____________________ _ 

t'4-------7 j2-------1 USE SC.RE:WS FOR THIN PANELS 

rr----

63-D-301 

'-- � D I A . DR I L L  (2-HOLES) 
, 1�0-32. TERM SCR£.WS It STUDS 

-41 -zo MOUNTING. SCRE.W S &:. STUDS 

Fig. 10- Outline And Drilling Plan for the Standard Projection Type Case. See The Internal Schematics For Terminals 
Supplied. For Reference Only . 

. 190-32. TERM. SCREW 

USE .1�0- 32.. 5TUO FOR 

FOR. PROJECTION PER. INTE.RNA.L 

� PROJECTION MTG. 

TYPE MTG. � SCHEMATIC ·FOR 

n1 
: I za--j ON THICK PAHE.L::O . 

CUT OUT FOR 

:>EM I- FLUSH 
PP>.NC.L LOCA.\\ON 

THICK. PANEL MTG. �j OIA. HOLE DRILL 

. · il I i R 

I , f=== .---=---::���;;t7"'----r 
0 

D I 
10, I 

I ·1 I I 
0 

rr------ 6 f.; -

PJI\NEL LOCA-TION FOR: 
SE.M.\ FLUSH IYPE MTG.. zt WIT� SCREW 24 WITH STUD 

16-B-2470 

STUDS F"OR PROJ. 

TYPE MTc:;. i DIA. 
HOLE. (z: REQ.). 

i\-18 MT"c:;. STUD ( 2 REq.) 

* DIA. HOLES FOR 

SEMI F"LUSH TYPE 
MTG. (4 HOLES). 

Fig. 11'-Qutline and Drilling Plan for The S10 Projection or Semi-Flush Type FT Case. See the Internal Schematic for the 
Terminals Supplied. For Reference Only. 
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I.L. 41-291 F 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CV VOLT AGE RELAY 

CAUTION Before put t ing protective relays 

into service , remove a l l  b locking which may 

have been inserted for the purpose of securing 

the parts during shipment, make sure that a l l  

moving parts operate free ly, inspect the 

contacts to see that they are c lean and c lose 

properly , and operate the relay to check the 

sett ings and e lectr ical connect ions. 

APPUCATION 

The type CV re lay is a single-phase in­

duct ion-disc type relay operat ing either on 

under or over vo l tage or both. This re lay 

operates on under or over voltage and is 

app l ied as a vo l tage fault detector operat ing 

in conjunct ion with other protective relays. 

The re lay is a lso used as a t im ing device for 

var ious automatic operat ions. Either geared 

or non-geared type relays are ava i lab le. The 

non -geared 

with quick 

longer t ime 

relay g ives short t ime operat ion 

reset. The geared re lay g ives 

of operation with longer reset. 

The contacts may be s ingle or doub�e to oper­

ate on e ither over or under vo ltage or may be 

s ing le -pole, double-throw operat ing on 

over and under vo l tages. 

both 

CONSTRUCTION AND OPERATION 

The type CV relay consists of an induction­

disc type vol tage element , contactor switch 

and an operation indicator. 

Vo ltage Element 

The induc t ion disc of this e lement is a thin 

four- inch diameter a luminum disc mounted on a 

vertical shaft. The shaTt is supported on the 

lower end by a stee l bal l bearing riding be­

tween concave sapphire :ewel surfaces, and on 

the upper end by a st�inless steel pin. 

SUPERSEDES I.L. 41-291 E 

The moving contact is a sma l l  s i lver hemi­

sphere fastened on the en� of a rigi6 arm. 

The other end of this arm is clamped to an 

insu lated sect ion of the disc shaft in t he 

non -geared type re lays, or to 

shaft geared to the disc shaft 

type relays. The e lectr ica l 

an aux i l iary 

in t he·geared 

connect ion is 

made from the moving contact thru the arm and 

spiral spr ing. One end of the spring fastens 

to the arm. and the other to a s lotted spring 

adjuster disc which in turn fastens to the 

element frame. 

The stationary contact assembly consists of 

a s ilver contact attached to the free end of a 

leaf spring. This spring is fastened to a 

Micarta b loclc and mounted on t he e lement 

frame . A small set screw 

justment of contact fo llow. 

permits t he ad­

When double tr ip 

is requ ired another leaf spring is mounted on 

the Micarta b lock and a double contact is 

mounted on the r ig id moving arm . Then the 

stat ionary contact set screws perm it ad­

justment so that both c ircu its wil l be made 

s imultaneously. 

Torque is produced to rotate t he d isc by an 

electromagnet in the rear of the re lay, A 

permanent damping magnet is mounted in the 

fr�nt. In the non -geared relay the disc 

ro�ates only a fraction of a revo lut ion and 

'las graduated perforations in the disc which 

31ves the relay an approximately constant 

nick-up value regardless of the time lever 

setting. The lower pole of the electroma�Jet 

is energized by voltage. In order to produceo 

torque t he upper pole circuit is energized 

with the voltage induced across a few secon­

dary turns wound on the lower pole. This cir­

cuit is conne cted to a slide-wire resistor 

mounted on top of the electromagnet and con­

ne cted through the upper pole windings. 

Changing t he resistance of t his circuit varies 

EFFECTIVE DECEMBER 1952 
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TYPE CV RELAY __________________________________________ _____ _ 

the pick-up or the relay, as shown by the cal­

ibration marks on the scale above the resis­

tance wire. ��en the slider is clamped under 

the calibration marks, the pick-up is as 

indicated. 

Contactor Switch and Operation Indicator 

The contactor switch element is a small 

type switch, the coil or which is solenoid 

normally connected in the 

small cylindrical plunger 

trip circuit. A 

with a silver disc 

supported on its lower end rides up and down 

on a veritcal guide rod in the center of the 

solenoid coil. The guide rod is fastened to 

the stationary core which, in turn, screws 

into the element frame. When the coil is 

energized and the plunger pulled up, the 

silver disc moves up, bridging three station ­
ary contacts. 

The operation indicator is a small solenoid 

coil connected in the trip circuit which 

operates to release the white target when 

energized . 

CHARACTERISTICS 

The relay is available in 3 ranges which re­

fer to the range of voltage at which the relay 

will operate. 

115 

230 

460 

volt relay adjustable from 50 to 140 volts 
II 11 100 tO 280 
II II 200 tO 560 

Typical operating curves of these relays are 

shown in figures 6 through 9 .  

These instructions also apply in general to 

the older design relays with an external re­

sistor and ranges as follows: 

115 volt relay adjustable from SO to 120 volts 

220 II II 120 tO 240 

440 11 2SO to SOC! 

2 

The start and tripping points of the non­

geared relay are approximately the same; but 

for the geared relay are separated by more 

than 10%. 

RELAYS IN TYPE FT CASE 

The type FT cases are dust-proof enclosure� 

combining relay elements and knife-blade test 

switches in the same case. This combination 

provides a compact flexible assembly easy to 

maintain, inspect, test and adjust. There are 

three main units of the type FT case: the 

case. cover, and chassis. The case is an all 

welded steel housing containing the hinge half 

of the knife-blade test switches and the 

terminals for external connections. The cover 

is £ drawn steel frame with a clear wino.ow 

which fits over the front of the case with the 

switches closed. The chassis is a frame that 

houses the relay elements and supports the 

contact jaw half of the test switches. This 

slides in an out or the case. The electrical 

connections between the base and chassis are 

completed through the closed knife-blades. 

Removing Chassis 

To remove the chassis, first remove the 

cover by unscrewing the captive nuts at the 

four corners. There are two cover nuts on the 

S size case and four on the L and M size 

cases. This exposes the relay elements and 

all the test switches for inspection and 

testing. The next step is to open the test 

switches. Always open the elongated red 

handle switches fir� before any of the black 

handle switches or the cam action latches. 

This opens the trip circuit to prevent acci­

dental trip out. Then open all the remaining 

switches. The order or opening the 

remaining switches is not important. In 

opening the test swltches they should be moved 

all the way back against the stops. With all 

the switches fully opened, grasp the two cam 

action latch arms and pull outward. This re 

leases the chassis rrom the case. Using the 

latch Rrms as handles, pull the chassis out 

of the case. The chassis can be set on a test 

bench in a normal upright position as 'dell as 

on its top, back or sides for easy inspection, 

maintenance and test. 

After removing the chassis a duplicate 

chassis may be inserted .in the case or the 

blade portion of the switches can be closed 

and the cover put in place ,,,·ithout the 
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TYPE CV RELAY ________________ _ 
I.L. 41-291 F 

CONT"CTOR 
SW1,-CH 

'SUO"£.· WIRE 

USISTOR.. 

Fig. 1 - Internal Schematic of the Double Trip Under or 
Over-Voltage Type CV Relay in the Standard Case. 
For the Single Trip Relays Omit Terminal 3 and 
Associated Circuits. 

chassis. 

When the chassis �s to be put back in the 

case, the above procedure is to be follo·c�ed in 

the revcrsAd o�er. The eloncatAd rccd handle 

switch should not br cl osed until aftAr the 

chassis has been latched in place and all 

of the blac� handle sY � tches closAd. 

Electrical Circuits 

Each terminal in the base connects thru a 

test switch to tho relay ele�ents in the 

chassis as shovn on the internal schematic 

diagrams. The relay terminal is ident.ified by 

numbers marked on both the ins ": de ancl outs.id": 

of the base. rhe test switch positions are 

identifisd by letters marKed on the top and 

bottom surface of the moulded blocks. These 

letters can be SIC_'en \,'hen the chassis is 

removed fron: the case. 

The potential and control circuits thru the 

relay are disconr1�ctcd from th� extPrnal c_:r-

cuit by opening the a�sociated test switches. 

A cover operated switch can be supplied with 

its contacts wired in series with the trip 

circuit. This switch opens the trip circuit 

when the cover is removed. Thjs switch can be 

added to thA existiJJ[ typn FT cases at any 

time. 

LO'N �OL1.qE RIG»T liANOtHtOKT '41E.W) 
CX>>ITI\C.T -----

OPEAATIO� IMiliCI'ilOit 

Fig. 2 - Internal Schematic of the Single Pole Double­
Throw Under or Over-Voltage Type CV Relay in 
the Standard Case. The Relays are also Supplied 
With the Universal Indicator in the Back Contact 
Circuit. 

Test lnc 

The relays can be testAd in service , in the 

case but with the external circuits isolated 

or out of the cas0 as fol:a1 s: 

Testing In Service 

Voltages between the potent ial circuits can 

be measurui conveniently by clampinf #2 clip 

leads on the pro:ecting clip lead lug on the 

contact jm:. 

T8sting In Case 

'vlith all blades In the iull O!>en position . 
the ten c ircuit t8st plu[ can be Inserte d in 
the contact jaws. This connects the 

eler�ents �o a s�t o� blnding posts and com­

pletely Isolat"s thr r-elay circuits f'Fom the 

external connect ions by means of an insulatinp 

barrier on tho plu[. The Axternal test cir-

cults are connrctrd to these bindinr po s t �. 

The ;Jlt�[ is �nsc :c tcd in the bottom test ,ia1:s 

with the bindlnf posts up and in the top test 

suitch a1·:s with the bindjnc posts. rlo• .. •n . 

Tho external test circuits ray be made t, 

the relay element s by #2 test clip leads _n­

stcsd of the trst plur. 
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UVPER t'OL� 

CON"fACT PO!)lT\OW �\."-'1 OE-E.MER 
"\ZED ��Ji\�'-D -0\IE'R'IIOL'TAG.E- C>n"' 

HOW.·" " 
G'Ot.'Rl.D-UNDE1t'fO\..."fAC4E-cLOS£0 

>10�-" " 

TRIINSfORMER 
C.OILON \!lWEI!. POlE 

I 
i¥ lfJ TEST SWITCH � CjJ �:n.;::.;u 

L.=d:__6_-====:::-c---d_6_��10 BIISE TERHS 
'fROtH \l\£W 

Fig. 3 - Internal Schematic of the Double Trip Under or 
Over-Voltage Type CV Relay in the Type FT Case. 
For the Single Trip Relays Omit Terminal 3 and 
Associated Circuits. 

Testing Out of Case 

With the chassis, removed from the base, re-_ 

lay elements may be testet by using the ten 

circuit test plug or by #2 test clip leads as 

c1escribed above. The factory calibration is 

made with the chassis in the case and removing 

the chassis from the case will change the 

calibration values by less than 1 or 2%. It is 

recommended that the relay be checked in po­

sition as a final check on the calibration. 

INSTALLATION 

The relay� should be mounted on switchboard 

panels or their equivalent in a location free 

:rom dirt, moisture. excessive vibration ann 

heat. Mount the relay vertically by means of 

the t1w, mountin['; studs fo r the standard cases 

and the typ,e FT projection case or by means of 

the four mounting holes on the flan§'e for -the 

semi-flush type FT case. Either of the studs 

or the mounting screws may be utilized for 

grounding the relay. The electrical con-

nections may be made direct to the terminals 

by means of screws for steel pane l mounting or 

to terminal studs furnished with the relay for 

ebony asbestos or slate pane l mounting. The 

4 

Fig. 4 -Internal Schematic of the Single Pole Double­
Throw Under or Over-Voltage Type CV Relay in 
the Type FT Case. The Relays are also Supplied 
With the Universal Indicator in the Back Contact 
Circuit. 

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. 

Voltage Element Connections 

Connect 

potential 

operation. 

the relay coil directly to the 

transformer. For phase-to-phase 

either delta or star voltages may 

be used as desired. For phase-to-ground 

operation, the broken delta secondary of a 

ground star connected primary will provide 

the required residual voltage. 

The external resistor on the older design 

relay is connected in series with the voltage 

coil. 

Trip Circuit Connections 

The re lays are shipped with the contact or 

switch and operation indicator in parallel. 

This circuit is suitable for Rl l trip cur-

rents above 2.25 amperes d-e. to 30 
amperes at 2SO volts d-e. Th0 resistance of 

both coils in parallel ls approximately 0.25 

ohms. If the trip current is less than 2.25 

amperes, there is no need Yor the contactor 
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TYPE CV BELAY ______ _ 

L AUX. RELAY 

---tl 3 
"-0- l l 

2 

I� I 1'(, 

TYP£CYlfU.Y 

0 • 

1@Iiw 
� 

REAR VIEW 

TOP TEIN. 110. FOR STO. 
CUE 

• 
I 

" 1[ 

SOTTOMTE'RM. 110. 'TEST 
SW. FOII FTCASE 

ir� 
j 

} TO !TJMfRSTOPSWIIEN I TINER AUX. REUYCOIIU.CT 
�, Of'EIIS ) 
�,'\'-

TIMER (SWITCH "S" CLOSES) 

�. 
} TO ( TJNfRSURTS WIIEN) 

START 

_.-P'OTUT IONETU 

TEST " 
���· __ 

� A.C.SUPPLY 

Fig. 5- Diagram of Test Connection& for the Type CV 
Relay. 

switch and it should be disconnected. To dis­
connect the coil in the standard case relays, 
remove the short lead to the coil on the front 
stationary contact of the contactor switch. 
This lead should be fastened (dead ended) 
under the small filisterhead screw located in 
the Micarta base of the contactor switch. For 
the Flexitest relay, with single throw con­
tacts the coil is disconnected by removing 
the coil lead at the spring adjuster and dead­
ending it under a screw at the top of the 
Micarta support. For the Flexitest relays 
with double throw contacts, the coil is dis­
connected by removing the coil lead at the 
proper stationary contact and dead-ending it 
under a screw at the top of the Micarta 
support. The resistal!ce of the operation 
indicator coil is 2.8 ohms. An auxiliary 
switch on the circuit breaker must be provided 
so that when the circuit breaker is tripped, 
the tripping circuit will be opened by this 
switch, thus relieving the relay contacts of 
that duty. 

SETTINGS 

The type CV relay has two adjustments: The 
voltage slider setting and the time lever 

I L. 41-291 F 

setting. The calibration marks on the voltage 
slide wire indicate the min� operating 
voltage. If front and back contacts are used, 
the front contact closes on the value indi­

cated on the slide wire calibration and the 
back contact will close when the voltage is 
somewhat lower. The time delay between these 
two operations depends upon the time 
setting, 

lever 

The effect of the time lever adjustment is 
shown on the typical curves of figures 6 to g. 
The accuracy of the type CV relay is approxi­
mately+ 5%. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to 
�peration of this relay have 
factory and should not be 

insure correct 
been made at the 

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: S#l00211G file if recom­
mended for this purpose. The use of abrasive 
material for cleaning contacts is not recom­
mended because of the danger of embedding 
small parti·cles in the face of the soft silver 
and thus impairing the contact. 

The time of operation can be checked with a 
timer using the test diagram of figure 5. 

Voltage Element 

Adjust the back 
that the moving 

stop 
contact 

of the time lever 
just touches 

so 
the 

stationary contact when the time lever is in 
the zero position. The small adjustment screw 
on the stationary contact should not be 
screwed in far enough to limit the follow of 
the stationary contact. For double-trip 
relays adjust these screws so that both cir­
cuits make at the same instant. 

The convolutions of the spring should not 
touch each other for all cond�tions of thA 
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Fiq. 6- Typical Voltaqe Time Curves for the Unqeared. 
Under-Voltaqe Relay. 

moving contacts. Adjust the tension of the 

spiral spring so that the contacts will oper­

ate on the voltage indicated on the calibra­

tion resistance and follow the time curve as 

shown. This may necessitate shifting the 

position of the damping magnets, as their 

position affects the time characteristics. 

The reset tin� with the #10 lever setting i& 

83 seconds for the geared over-voltage relay. 

Contactor SWitch 

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 most conveniently done by discon­

necting the switch and turning it or the relay 

upside-down. Screw up the core screw until 

the moving core starts rotating. Now back off 

screw until the moving core stops 

This indicates the point where the 

the core 

rot&ting. 

play in the moving contact assembly is taken 

6 

n;u 

ISO 

1 40 

TYPE: CV 1 3 0  
UNDER VOLTAGE: RELAY 

LONG T IME: 
60 CYCL E S  120 

VOLTAGE-TIME: CURVE: S 

110 

I ME: v S TTING 100 

90(/) 
0 

eo� 
0 UJ 

70<Il 

60 

so 
40 

30 

20 

10 

0 o 10 20 30 40 so 60 70 eo 90 100 
PER CENT OF MAXIMUM CLOSING V OLTAGE 

Fiq. 7- Typical Voltaqe Time Curves for the Geared Under­
Voltage Relay. 

up, and where the moving core just separates 

from the stationary core screw. Back off the 

stationary core screw one turn beyond this 

point and lock in place. This prevents the 

moving core from striking and sticking to the 

stationary core because or residual magnetism. 

Adjust the contact clearance ror 3/32 inch by 

means of the two small nuts on either side of 

the Mlcarta disc. The switch should pick up 

at 2 amperes d-e. 

amperes d-e. have 

coil� 

Test for sticking after 30 

been passed through the 

Adjust the indicator to operate at 0.2 

ampere d.c. gradually applied. Test for 

sticking after 30 ampere d.c. is passed. 

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. Whe� 
ordering parts, always give the complete name­

plate data. 

� ,. 
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TYPE CV RELAY ____________ ______________________________________ LL_. 4_1_2_9l_F 

ENERGY REQUIREMENTS 

The burdens of the various relays are as follows: 

1 2- 3 2 2 
Rated Voltage Vo lt- R X z 
Volts Frequency Setting Amp s . Watts Vars P . F .  Ohms Ohms Ohms 

25 Highest 16 .8  4 .4 16 . 2  . 26 206 760 788 
Rated 16.9 4 .6 16 . 3  . 27 21 3 753 783 
Lowest 1 7 .4 10 .0 14 . 2  .58  438 6 2 1  76 2 

1 15 50 Highest 7 .5 2 .0 7 . 2  . 27 471 1700 1770 
2 30 Rated 7 . 6  2 . 1  7 . 3  . 28 482 1680 174 2  
460 Lowest 11 . 4  8 .0 8.1 . 70 815 8 26 11 72 

60 Highest 6 . 1  1 . 3  5.9 . 21 46 2 21 20 21 70 
Rated 6 . 2 1 .5 6.0 . 24 5 2 7  2086 2-150 
Lowest 10 .0 7 . 3  6 .8 .73 965 900 1 32 2  

l. These relays will stand 110% or rated voltage continuously . 

2 .  Value s are f or 115 volt relay . For the 2 30 and 460 vo lt re lays, mult iply values by 4 
and 16 , respectively. 

3 .  Re sistance i s  a- c value. 

1 
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OPERATING VOLTAGE IN  

TYPE CV OVER VOLTAGE RELAY 
STANDARD SHORT TIME 

60 CYCLES 
VOLTA GE-TIME CURVES 

The curves on the left of the 100 "lo 
line apply to the single- pole double­
throw relay and show the time re­
quired to close the back eo"tact 
(right hand) when the V?ltage drops. 

ISO 1 6 0  1 7 0  I 
MINIMUM PICK UP 

Fiq. 8- Tvoical Voltaae Time Curves for the Unqeared Over-Voltaqe Relay. 
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T YPE CV OVER VOLTAGE RELAY 
LONG TIME 
60 CYCLES 

VOLTA GE-TIME CURVES 

T h e  curves on t h e  left of the 1 0 0  �. 
l ine apply to the single - pole d ou b le 
t hrow relay a n d  show the t ime re­
qu ired t o  close the back c ontac t  
(right hand ) w h e n  the voltage drops. 
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Fig. 9 - Typical Voltage Time Curves fo• the Geared Over-Voltage Relay. 
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TYPE CV RELAY ______________________ _ 

'- � D I A . DRILL 

(2-HOLES) 

7 j1-------1 USE S C. R E W S  
FOR THIN PANELS 
r-----

-+--- - --- - --- - --- -

, 1 90-32 TERM . SC RLWS li: STUDS 

-41 -zo MOUNTING SCR E W S  tk. STUDS 

Fig. 10- Outline And Drilling Plan for the Standard Projection Type Case. See The Internal Schematics For Terminals 
Supplied. For Reference Only . 

. 190-32. TERM. S C RE. W  

U S E  . 1 9 0 - 32. 5 T U D  FOR 

PA.N t. L  LOCATION -j DIA HOLE DRILL 

f"OR PRO.JECTION PER INTE.RNAL 
TYPE. MiG � ---- _ _ SC H E M ATIC ·FOR 

CUT OUT FOR 

:> E M  I - F L U S H  

-
0 

D 

T H ICK PA.NE.L MTG � 
r--�� zt� �="rJH������ .. ��� 

I ! R �� --�F= ���dW�J�---, 

I ·1 I 
0 

fr--- 6 � -� 

10� 

I 
I 
I 

_l Jt,, � \ 
1""-NEl. L O C P..TION F"OR � 6 � ------j j 
SE.MI F"LUS H TYPE. MT&. 2/i WITH SCREW..__ __ _ 21 WITH STU 0 

. 

STUDS F"OR PRO.J. 
TYP£ NIT<;. ! 01"-.  

H O L E. . (<! RE.Q.). 
f&·t8 MT<;. STUD (z REQ.) 

{- Olt.. H O L £ S  FOR 
SEMI F"LU S H  TYPE 
MTG. (4 HOLES). 

Fig. 11 -Outline and Drilling Plan for The S l O  Projection or Semi-Flush Type FT Case. See the Internal Schematic for the 
Terminals Supplied. For Reference Only. 
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I . L .  41 -29 1B 

Westinghouse 
TYPE C V  VOLTAGE RELAY 

INSTRUCTIONS 

CAUT ION 

Be fore putt ing prot e ct i ve re lays int o 
service , remove al l b l o cking which may have been 
inserted for the purpose of se curing the part s 
during shipment , make sure that al l moving part s 
operate fre e ly , inspe ct the contacts t o  see that 
they are c le an and c l ose prope rl y ,  and operate 
the re lay to che ck the s e t t ing s and e l e c t r ical 
conne ct ions . 

APPLICATION 

The t ype CV re lay is a s ingle -phase 
induct ion-di s c  type relay ope rating e ithe r  on 
unde r or ove r  voltage or both. Thi s  re lay ope r ­
ate s  o n  under o r  over voltage and i s  appl ie d  a s  
a voltage fault de t e ct or ope rating i n  conjun c ­
tion w i t h  other prote ct ive re l ays . The re lay i s  
a l s o  u s e d  as a t iming de vice f o r  various aut o ­
mat i c  ope rat ion s . E ithe r  ge ared or non-ge ared 
type re lays are availab le . The non-geared re l ay 
give s short t ime ope rat ion with quick re se t . 
The geared re lay give s l onge r t ime of ope rat i on 
with l onge r re s e t . The contact s may be s ingle or 
doub le to operate on e ithe r o ve r  or unde r volt ­
age or may be s ingle -�o le , double -throw ope rat ­
ing on b oth ove r and unde r volt age s . 

C ONSTRUCTION AND OPERAT I ON 

The type CV re lay cons i s t s  of an in­
duct ion-di s c  type voltage e lement , contact or 
swit ch and an ope rat ion indicator . 

Vol tage E lement 

The induct ion d i s c  of this e lement i s  
a thin four-inch diame ter aluminum d i s c  mounted 
on a vertical shaft . The shaft i s  supported on 
the lowe r end by a steel b a l l  be aring riding be ­
tween concave sapphire jewe l surface s ,  and on 
the uppe r end by a s t ainle s s  s t e e l  pin . 

The moving contact i s  a sma l l  s i lve r  
hemi -sphere fast e ned o n  the end of a rigid arm . 
The othe r end of this arm i s  c lampe d to an in­
sulated s e ct ion of the disc shaft in the non­
geared type re lays , or to an auxil iary shaft 
geared to the d i s c  shaft in the geared type re ­
lays . The e le c t ri cal conne ct ion i s  made from 
the moving contact thru the arm and spiral 
spring . One end of the spring fastens to the 
arm, and the othe r to a s lotted spring ad just e r  
d i s c  which i n  turn fastens t o  the e lement frame . 

The stationary contact as sembly con­
s i s t s  of a s ilve r c ontact attached t o  the free 
end of a leaf spring . Thi s  spring i s  fastene d  
to a Micarta b l ock and mounted on the e lement 
frame . A smal l set s c rew permi t s  the ad justment 
of contact follow . When doubl e  t r ip is re quired 
anothe r leaf spring is mounted on the Micarta 
b l ock and a double contact is mounte d  on the 
r igid mov ing arm . Then the stationary contact 

- l -

set screws permit ad justment so that both c i r ­
cuit s w i l l  b e  made s imultane ou s ly . 

T orque is produced to rotate the d i s c  
by a n  e le ct romagnet in the rear of the re lay . A 
pe rmanent damping magnet i s  mounted in the 
front . In the non-ge ared re lay the d i s c  rotate s 
only a fract i on of a revolut ion and has grad­
uated perforat ions in the d i s c  which give s the 
re lay a con s t ant pick-up value regardle s s  of the 
t ime l e ve r  sett ing . The lowe r p o le of the e le c ­
t romagnet i s  e nergized b y  volt age . In orde r t o  
produce t orque the upper p o le c i rcuit is e ne r ­
gized with the voltage induced acro s s  a few 
s e condary turns wound on the l ower pole . This 
circuit i s  conne cted to a s l ide -wire re s i s t o r  
mounte d  on t op of the e le c t romagnet end conne c ­
t e d  through the uppe r pole winding s . Changing 
the re s i s t ance of thi s circuit varie s the pick­
up of the relay ,  a s  shown by the calibrat i on 
marks on the scale above the re s i st ance wire . 
When the s l ide r i s  c l amped unde r the calibra­
t ion mark s , the pick-up is as indicated . 

Contactor Switch and Ope rat ion Ind i cator 

The contactor swi t ch e lement i s  a 
sma l l  s o lenoid type switch , the c o i l  of which i s  
normally conne cted i n  the t rip c ircuit . A small 
cylindri cal p lunger with a s i lver disc supported 
on it s lowe r end ride s up and down on a vertical 
guide rod in the cent e r  of the s o lenoid coil . 
The guide rod is fastene d  t o  the s t at ionary core 
which , in turn , s crews int o the e lement frame . 
When the coil i s  e ne rgized and t he plunge r pu l l ­
e d  up , the s il ve r  d i s c  move s up , bridging three 
s tat ionary contact s .  

The 
s o lenoid c o i l  
which ope rat e s  
e ne rgized . 

CHARACTERIST ICS 

ope rat ion indicator i s  a sma l l  
conne cted in the t rip c i rcuit 

to release the whit e  t arget when 

The re lay i s  avai lab le in 3 range s 
which refer t o  the range of voltage at which the 
relay w i l l  ope rat e . 

115 volt re lay adjustable from 50 to 140 volt s 
230 " " " " 100 to 280 " 
460 " " " 200 t o  560 " 

Typical ope rating curve s of the se re ­
l ay s  are shown in figure s l l  through 1 4. 

The se inst ructions a l s o  apply in gen� 
e ral to the o lder de s ign re lays with an e xt e rnal 
r e s i s t o r  and range s as f o l l ow s : 

110 volt re lay ad just ab le from 50 to 1 20 v o l t s  
220 " " " " 1 20 to 240 " 
440 " " " 250 to 500 " 

The opening and c l o s ing point s of the www . 
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TYPE CV RELAY 

non-geared re lay are exact l y  the s ame ; but for 
the geared re l ay are separated by more than 1 0% .  
RELAYS IN TYPE FT CASE 

The type FT cas e s  are dust -proof en­
c l o sure s combining re lay e leme nt s  and knife ­
b l ade t e s t  swit che s in the same case . Thi s c om­
b inat ion provide s a compact fle xib le as sembly 
easy to mdintain, inspe ct , t e s t  and ad just . 
There are three main unit s of the t ype FT case : 
the case , cove r ,  and chas s i s . The case is an 
a l l  we lded stee l hou s ing containing the hinge 
half of the knife -blade t e s t  swit che s and the 
t e rminal s  for ext e rnal conne ct ions . The cove r  
i s  a drawn stee l frame with a c lear window which 
fit s ove r  the front of the case with the switch­
es c l o sed . The chas s i s  i s  a frame that house s 
the re l ay e lement s and support s the contact j aw 
half of the t e s t  swit che s . Thi s s l ide s in an 
cut of the case . The e le ct r i c  conne ct i ons be ­
t ween the base and chas s i s  are completed through 
the c losed knife -b l ade s .  

Removing Chas s i s : -To remov� the chas s i s , first 
remove the cove r  by uns crewing the capt i ve nut s 
at the four corne r s . The re are two cove r  nut s 
on the S s ize case and four on the L and M s i ze 
case s . Thi s e xpose s the re lay e lement s and a l l  
the t e s t  swit che s f o r  inspe ct ion and t e s t ing . 
The next step i s  to open the t e s t  switche s . 
A lways open the e l ongated red hand le swit che s 
first before any of the b lack hand le swit che s or 
the cam act ion lat che s .  Thi s  opens the t rip 
c ircuit to pre vent ac cide nt a l  trip out . Then 
open a l l  the remaining swit che s .  The orde r of 
opening the remaining swit ches is not important . 
In opening the t e s t  swit che s they should be mov­
e d  all the way back against the s t ops . With a l l  
the swit che s fu l l y  opened , grasp the two cam 
act ion lat ch arms and pul l  outward . Thi s  re ­
lease s the cha s s i s  from the case . Using the 
lat ch arms as handle s ,  pu l l  t he chas s i s  out of 
the case . The chas s i s  can be set on a t e s t  
bench in a normal upright p o s it ion as we l l  a s  on 
it s t op ,  back or s ides for easy inspe ct ion, 
maintenance and t e s t . 

Aft e r  removing the chas s i s  a dup l icate 
cha s s i s  may be inserted in the case or the b l ade 
port i on of the swit che s can be c l o se d  and the 
cover put in p lace without the chas s i s . 

Whe n the cha s s i s i s  to be put back in 
the case , the above procedure i s  t o  be f o l lowed 
in the reve rsed o rde r . The e l ongated red handle 
switch shou ld not be c l osed unt i l  after the 
cha s s i s  has been lat ched in p lace and al l of the 
b l ack handle swit che s c l o se d .  

E le ct ri c a l  Circuit s : -Each t e rminal in the base 
c onne ct s thru a t e s t  swit ch t o  the re lay 
e leme nt s  in the cha s s i s  a s  shown on the internal 
s chemat ic diagrams . The re lay terminal is ide n ­
t ified by numbe r s  marke d on b oth the i n s ide and 
out s ide of the base . The t e s t  swi t ch position s 
are ident ified by lettens marked on the t op and 
b ot tom surface· of the moulded• b l o cks . The se 
letters can be seen when the cha s s i s  i s  removed 
from the case . 

The potent ial and c ont rol circu i t s  
thru the re lay are d i s conne cted from the e x ­
t e rnal circuit by opening the a s s oc iated t e s t  
s wi t che s . 

A cove r ope rat ed swit ch can be sup ­
plied with it s contact s wired in series with the 
t rip c ircuit . This swit ch opens the t rip c i r ­
cuit when the cove r  i s  removed . Thi s s w i t c h  can 
be added t o  the e xi s t ing type FT case s at any 
t ime . 

Te s t ing : -The re lays can be te sted in service , in 

the case but with the external c ircuit s i s o lated 
or out of t he case as f o l l ows : 

Test ing In Service : -Vo l tage s between the poten­
t ial ci rcui t s  can be measured convenient ly by 
c lamping #2 c l ip leads on the pro j e c t ing c l ip 
lead lug on the c ontact j aw .  

T e s t ing In Case : -With all b lade s in the ful l 
ope n p o s i t i on ,  the t e n  c ircuit t e s t  p lug 
can be inse rted in the cont act jaws . Thi s 
conne c t s  the re lay e lement s t o  a set of b inding 
po s t s  and comp l e t e l y  i s o l at e s  the r e l ay circuit s 
from the ext e rnal conne ct ions by me ans of an in­
sulat ing barrie r on the p lug . The exte rnal t e s t  
c ircui t s  are conne cted t o  the se binding post s . 
The plug i s  inserted in the bottom t e s t  j aw s  
w i t h  the binding pos t s  up and in t he t op t e s t  
swi t ch j aws with the binding p o s t s  down . 

The e xt e rnal t e s t  c ircui t s  may be made 
to the re lay e lement s by #2 t e s t  c l ip leads 
instead of the t e s t  p lug . 

Te s t ing Out of Case : -With the cha s s is removed 
f rom the base , re lay e lement s may be t e s t e d  by 
u s ing the ten c ircuit t e s t  plug or by #2 t e s t  
c l ip leads as de s c ribed above . The factory 
c a l ibrat i on i s  made with the cha s s i s  in the case 
and removing the chas s i s  from the case wi l l  
change the cal ibrat i on value s b y  le s s  than 1 o r  
2% . I t  i s  recomme nded that the re lay b e  checked 
in posit i on a s  a final che ck on the calibrati on . 

INSTALLATION 

The re lavs should be mounte d  on 
swit chboard pane l s  o; the'ir equivalent in a l o ­
cation free from dirt , moi sture , exces s ive v i ­
brat ion and heat . Mount the re lay ve r t i cal ly by 
means of the two mounting studs for the s tandard 
cases and the 'type FT pro j e c t i on case or by 
means of the four mount ing hole s on the f l ange 
for the semi -flush type FT case . Either of the 
s tuds or the mount ing s crews may be ut i l i ze d  for 
grounding the re lay . The e le ct r i ca l  conne c.tion s  
may be made dire ct t o  the t e rmina l s  by means of 
s crews for stee l pane l mount ing or t o  t e rminal 
s tuds furni shed with the re lay for ebony 
asbe s t o s  or s late pane l mount ing . The t e rminal 
s tuds may be eas i ly removed or inse rted by lock­
ing two nut s  on the studs and the n turning· the 
prope r nut with a wrench . 

Vo lt age El ement C onne c t i ons 

Conne ct the relay coil dire ct ly to the 
potent ial t rans forme r .  For phase - t o -phase ope r ­
at ion , e ithe r de l t a  or s t ar voltage s may b e  used 
as d e s i red . For phase -to - ground operat ion,  the 
broke n de l t a  s e c ondary of a ground s t ar c onne ct ­
ed primary wi l l  pro vide the required re s idual 
voltage . 

The externa l re sistor on the o lde r de ­
s ign re l ay i s  conne cted in s e r ie s  with the vol ­
tage c o i l . 

Trip Circuit Conne ct i ons 

The re lays are shipped with the con­
tactor swit ch and ope rat ion indicator in para l l ­
e l .  Thi s  c ircuit i s  suitable f o r  a l l  t rip cur ­
rent s above 2 . 25 ampe r e s  d - e . and up t o  30 am­
pere s at 250 volt s d - e . The re s i s t ance of both 
c oi l s  in para l l e l  is approximate ly 0 . 25 ohms . 
If the t rip current i s  le s s  than 2 . 25 ampere s ,  
the re i s  no nee d  for the contact o r  switch and it 
should be d i s conne cted . Thi s is done by remo v ­
i n g  the :· lowe r lead on the front s t at i onary c on ­
tact o f  the s w i t c h  and dead -ending it . A sma l l  
f i l l i st e r -head s crew l o cated i n  the Micarta base 
of the swit ch i s  avai lab le for this purpo se . 
The re s i s tance of the ope rat ion indicat or c o i l  
i s  2 . 8  ohms . An auxi l i ary switch on the c ircuit 
breake r mus t  be provided so that when the c i r -

- 2 -
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TYPE CV RELAY 

MoV/N(i CoiVTA' C 'T'"  
�e"+AY VN£1'1/EI/!!'f$/Z£� oVE� VD.LTAtf£-CINT.#CT..S t1P£N 

VN.DL'A' V11.£ TA¢'- t::tJNTACT.S C.£t>S4"D 

tiS£ rlfP r<>e ,vON -<;E;tKEJ, 
VS£ FULL COIL � ti£M£1J 

FRoNT VIEW 

Figure 1 
Internal Conne ctions of the Single -Trip Geared 
Ove rvoltage or Unge �red Unde r -voltage Relay in 
the Standard Case . 

THIS IS TWE STANDARD AllRANG.£.HENT W11l4 1NDICATOR 
1k CONTACTOO: Slo/ITC� IN SEO:IES WITH THE HI'H VOL TA<:;t 
CONTACTS.(S[E SCH!i:MATtC. *I). 

I FIT IS DESIRS:D TO PUT T.-E.SE IN S£RI£S WITt-l ltt£LOW VOL TACit C.ONTAC.TS, R IE. MOVE SC.REWS 1·3·A·B ._ '1'CANS� 

ST"lKINARYCONTN:lS 
FEft C.ONN£CTION AS .SMOWNIN �f.U:MATIC IWZ. t10VABL£ BACk CONTACT 

(M"H VOLTA'iE.) . SC.I:£WS �C:WIH CONT-"T (LOW VOL TA,.E.) 

( 

I 
I 
I 
�. 

TERMINAL 

OPEilATto"" 
INOIC..ATOR 

C.OMTAC.TOR 
SWITC.H 

SLIDER. 
�-----l PUNCMIN<iS 

L---t-r�-.f;:;l::;);d-_:::,."_-+::::::::::::]_ COIL D 
COIL A 

FRONT VltW___ -- .  

COIL B )ft.IOTE; 
FOR <;.E'ARED 

· O:ELAY REVtRS[ 
<ONNECTtoN BE� 
TWEEN A I:. O COfL. r�::f"i r=t£; �, ·:ii1 

I �  I I ,. i 

USE TA.P 
FOR AU .. 

RELAY$. 

SCII£MJ<TIC #I SCHEMATIC !#Z 

Figure 3 
Inte rnal Conne ctions of the Single - Po le , Double ­
Throw Relay in the Standard Case . 

;t,4#t1',1Vt$ C�TAC� 
�E�AY VA/INE��ZL.D, 4V6� lltl.t.TAt/fl"- C#NTACr-3 tii"''N, VND£111' V4£TiftJI� Ct1NTAC'?;S C.t.I.SE.D 

C4/L ":.!� "  

Figure 2 

I/S£ T.IIP 
l'n¥AU1r£LA YS 

Inte rnal Conne ctions of the Double -Trip Ungeare d 
Ove r -voltage or Geared Unde r-volt age Relay in 
the Standard Case. 

MOVING CONTACT 

STATIONARY CONTACT 
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Figure 4 
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I 

Internal Conne ctions of the Single - Pole , Double ­
Throw Relay in the Round Case . 
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TYPE CV RELAY 

MOVING CONTACT STATIONARY CONTACT 

OPOIATION 
INDICATOR 

TERMINAL 

/ 
/ 

CON'Ilt.CTOR / 
SWITCH 

I 
I 

I 
I 
I 
I 
I 

I 
I 

.... T .. 
a.MIHTS LESS \ THAN 2.26 AMP. \ I OISCONNIEc;T' AND \ ! =ENO THIS \. !' 

\ 

SLIDE: WIR£ '/ , , 

SLIDtR 

INAL 

' ' 
\ \ 

eotL•a• 

REAR VIEW 

Figure 5 

I 
I 

I 

I 
I 
I 
I 

I 

Int e rnal Conne c t ions of the Single -Trip , 
Ungeare d Over -voltage and Geare d Unde r -vo ltage 
Re l ay in the Round Case . 

I NTER.NAI.. SCHEMATIC 

O PERAT ION '"DICA,.Ol<. 

CONTAC.T P'o.s.ITION REL-N VKNE!It;IZEP 
GEIIREI> - OVER�OLTAGE.- OPE II 

G f!!AR.e.P - V�C'E'#(VOLTAti£ - C LO�EJ> 

REAR Vti!.W 

.5L.IDE Wllf. £ R: e. & l .S "rDR 

Te.�T .SWITCHCJ!I tp �Tb � ELA Y I._ -�-�------.,.---o __ o __ �_. To BASE Te.�. 
FRONT Vt i!. W  

Figure 7 
Internal Schemat i c  of the Double Trip Unde r o r  
Ove r -vo ltage Type C V  Re lay i n  the Type FT Case . 
For the S ingle Trip Re l ay s  Omit Te rminal 3 and 
A s s ociated Circuit s .  

UFPER STATIONARY CONTACT 
MVIIING CONTACT 

FOR TRIP 
\ 

CURRENTS Lt.sa \ 
THAN 2.2, AMP \ 
DISCONNECT AND 
OEADIEND THI.S LEAD 

TERMINAL 

lDWER STIItriONARY CONTACT 

CDIL · a· 

TERMINAL 

I I 
I 

I I I I 

/ COIL ·c · 

RMINAL 
COIL "A • 

REAR VIEW 

Figure 6 
Inte rnal Conne ct ions of the Double -Trip , Geared 
Ove r - vo lt age and the Unge ared Unde r -voltage re ­
l ay in the Round Case . 

OPE ... ATION IN I>lCATOR. 

HIGH VOLTAGE 
�EFT lf�NP 
(ON TACT 
F'RONT VIEW 

UpPER. POLES 
(T�P IJ.SEI> ONL.Y 
Fotr. NoN- GI!.Real> �ELAV.S).  

[I X 

..SWITCU 

C. OIL 
TE�T .&WITC.H lfl tp �To RELAYS 

0 0 �To &lsE n.�. 
FI".ONT VtE.W 

Figure S 
Inte rnal S chemat i c  of the Single Po le Double ­
Throw Under or Ove r -voltage Type CV Relay in 
the Type FT Case . The re lays are a l s o  Supp lied 
With the Universal Indicator in the Back Con­
tact C ircuit . www . 
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TYPE CV RELAY 

A.C. 5VPPLY 

Figure 9 
Diagram of T e s t  Conne ctions for the Type CV 
Re lay in the Standard Case s . 

cuit bre ake r is t ripped ,  the t ripping circuit 
w i l l  be opened by this swi t ch , thus re l ieving 
the re l ay c ontact s of that duty . The cont a c t s  
should not be required t o  open more than 1 am­
pere at 125 volt s d - e . 

SETTINGS 

The type CV re l ay has two adjustment s : 
The voltage s l ide r s e t t ing and the t ime leve r  
s e t t ing . The calibrat ion marks o n  the voltage 
s l ide wire indicate the minimum operating vo l ­
t age . If front and back cont act s are use d ,  the 
front contact c l o s e s on the value indicated on 
t he s l ide w ire cal ibrat ion and the back contact 
w i l l  c l o s e  when the voltage i s  s omewhat l ower . 
The t ime de l ay betwe en the se two ope rat i ons de ­
pends upon the t ime leve r  sett ing . 

The e ffe ct of the t ime lever adjus t ­
ment is shown on the typi cal curve s of figure s 8 
t o  14 . The accuracy of the type CV re l ay i s  
approximate ly t 5% .  
ADJUSTMENTS AND MAINTENANCE 

The prope r adjustments t o  insure c o r ­
r e c t  ope rat ion of t hi s  re l ay have b e e n  made at 
the fact ory and should not be disturbed aft e r  
rece ipt by the cust ome r . If the ad justment s 
have been change d ,  the re lay taken apart for re ­
pairs , or if it is de s ired t o  check the ad jus t ­
ments at regular maintenance pe riod s , the in­
str�ctions be low should be fo l l owe d . 

A l l  cont a c t s  should be periodica l ly 
c le aned with a fine file . 8#1002110 file i s  re ­
c ommended for this purpose . The use of abras ive 
material for cleaning contac t s  is not re commend ­
ed be cause of the dange r of embedding smal l 
part i c l e s  in the face of the soft s i lver and 
thus impairing the contact . 

The t ime of ope rat ion can be checked 
with a cyc le counte r  us ing the t e s t  diagram of 
figure 9 or 1 0 .  Phant on l oads should not be 
used in te s t ing induct ion-type re lays be cause of 
the result ing dist orted current wave form which 
produce s an e rror in t iming . 

Vol t age E lement 

Adjust the back s t op on the t ime leve r 

- 5 -

A.C. SvPPLY 

Figure 10 

tto 1/&LTS 

Diagram of Te s t  Conne ctions for the Type CV Re ­
lay in the Type FT case . 

s o  that the moving contact just touche s the s t a ­
t ionary contact when the t ime l e ve r  i s  i n  the 
z e r o  p o s it i on . The sma l l  adjus tment s crew on 
t he stationary c ontact should not be s c rewed in 
far e nough to l imit the f o l low of the stationary 
c ontact . For d oub le -t rip re lays adjust the se 
s crews s o  that both circuit s make at the s ame 
instant . 

The spiral spring should have approxi ­
mat e l y  1 - 1/4 turns initial tens ion with the mov ­
ing contact in the #10 t ime l e ver p o s it ion . The 
c onvoluti ons of the spring should not t ouch each 
othe r for all condit ions of the moving contact s .  
Ad just the tension o f  the spiral spring s o  that 
the contact s wi l l  operate on the voltage indica­
t e d  on the calibrat ion re s i stance and fol l ow the 
t ime curve as shown . Thi s may ne ce s s itat e  
shift ing the pos ition o f  the damping magne t s ,  a s  
the ir p o s it ion affe c t s  the time charact e r i s t ic s . 

The re set t ime from the #10 lever set ­
t ing is 83 s e c onds for the geared . ove r -vo ltage 
relay and 73 se conds for the geared unde rvoltage 
re lay . 

Contactor Switch 

Ad just the s t at ionary core of the 
swit ch for c learance between the s t at ionary c ore 
and the moving c ore of 1/64"  when the swit che s 
are picked up . Thi s  can be done by turning the 
r e l ay up - s ide -down and s c rewing up the core 
s c rew approximate ly 1/2 turn and l ock in p lace . 
This prevent s the moving c ore from s t riking and 
s t i cking to the stat i onary core b e c ause of re ­
s idual magne t i sm . Adjust the c ontact clearance 
for 3/32"  by me ans of the two sma l l  nut s  on 
e ithe r  s ide of the Micarta d is c . The switch 
should pick up at 2 . 0  ampe re s d - e . Te s t  for 
s t icking aft e r  30 ampere s d - e . i s  pas sed . 

Ope rat ion Indicat or 

Adjust the indicator to operate at 0 . 2  
ampere d � c . gradual l y  app l ie d . Te s t  for s t ick­
ing aft e r  30 ampe re s d - e . is pas sed . 

RENEWAL PARTS 

Repair work can be done mos t  s at i s ­
fac t o r i ly a t  the factory . Howe ve r ,  inte r change ­
able part s can be furni shed to the cust ome r s  who www . 
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TYPE CV RELAY 

TYPE CV 
UNDER VOLTAGE RELAY 

LONG TIME 
60 CYCLE S 

VOLTAGE-TIME CURVE S 

IME V S TTING 

ISO 

140 

130 

120 

1 10 

100 

90 1/) 
0 

80 � 
u L.J 

70 IIl 

so 

so 

40 

30 

20 

10 

0 0 10 20 30 40 so 60 70 80 90 100 PER C E" NT OF MAXIML"-1 CLOSING VOLTAGE 0 10 20 30 40 50 60 70 80 90 I 00 
PER CENT OF' MAXIMUM CLOSING VOLTAGE 

Figure 1 1  Figure 1 2  
Typical Voltage Time Curve s for the Ungear�d 
Unde r -voltage Re lay . 

Typical Voltage Time Curves for the Geared 
Under -voltage Relay . 

are e quipped for doing repair work . When orde r -
ing part s ,  always give the complete name plate 
dat a .  

ENERGY REQUIREMENTS 

The burdens o!' the various re lay s  are a s  f o l l ow s : 

1 
Rated Vol tage Vo lt -
Vo l t s Frequency Set t ing Amps . Wat t s  Vars P . F .  

25 Highe st 16 . 8  4 . 4  16 . 2  . 26 
Rated 16 . 9  4 . 6  16 . 3  . 27 
Lowe st 17 . 4  10 . 0  14 . 2  . 58 

115 50 Highe s t  7 . 5 2 . 0  7 . 2  . 27 230 Rat e d  7 · 6 2 . 1  7 . 3  . 28 460 Lowe s t  1 1 - 4  8 . 0  8 . 1  . 70  
60  Highe st 6 . 1  1 - 3 5 · 9 . 21 

Rate d  6 . 2 1 . 5 6 . 0 . 24 
Lowe s t  10 . 0  7 · 3 6 . 8 · 73 

1 .  The se re lays wi l l  s t and 110% of rate d  voltage c ont inuou s ly . 

2 .  Value s are for 115 volt re lay . For the 230 and 460 volt re lays , 
mu ltiply value s by 4 and 16 , re spe ct i ve ly .  

3 .  Re s i s tance i s  � - c  value . 

- 6 -

2 -3 2 2 
R X z 
Ohms Ohnls � 
206 760 788 213 753 783 438 621 762 

471 1700 1770 
482 1680 1742 
815 826 1172 

462 2120 2170 
527 2086 2 150 965 900 1322 

"" 
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TYPt C V  OVER VOLTAG E R E LAY 
STAN DARD SHORT TIME 

6 0  CYC L ES 
VOLTA GE-TIME CURVES 

The curves on the left of the 100 "lo 
line app ly to the single- pole double ­
throw relay and show the time re­
quired to c lose the back col')tact 
(right hand) when the voltage drops. 

S O  6 0  70 80 90 100 1 10 120 1 30 140 ISO 160 1 7 0  180 
OPERATING VOLTAGE IN PERCENT OF MINIMUM PICK UP 

210 220 2 3 0  2 !! 0 

Figure 13 
Typical Vo ltage T ime Curve s for the Unge are d Ove r -Voltage Re lay . 
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T Y P E  CV O VER VOLTAGE RE LAY 

LONG T IME 
60 CYCLES 

VO LTAGE-TIME CURVES 

The curves o n  t h e  left of the 1 0 0  �o 
l ine apply to the single -pole d o u b l e ­
t h row relay an d show the t i m e  re-
quired to close the bac k contac t  
(right hand ) w h e n  t h e  voltage drops . 1 1 1 1 ' " 

·Time lever setting 

10 
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Figure 14 
Typ'.cal Voltage T ime Curve s for the Geared Ove r -vo l t age Re l ay .  
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� DfA. DR\LL 
0 ( S HOLES) 7 32 DIA. I>RILL (2. HOltS) 

TYPE CV RELAY 

T O P  

NOT£ ; RE LAYS NOT TO BE 
MOUNT£0 WITH L[SS 
THAN ?l!f CENTERS 

ALL TERMINALS & MT� 
SC �EWS &:. STUDS -. 1 90·32 THO. 

USE TERI'-HN ALS 9.: 
MTG. SCREWS FOR 
THIN PANEL 

USE TER M I NALS 8::.. MT<l. 
STUDS FOR TliiC K PANELS. 

Out line & Drilling Plan for the Round Case . 
Re lay . 

Figure 15 
Omit the Unsymmetrical Left Terminal for Single -Trip 

'- A  D I A . DRI LL 
( 2· HOLES) 

7�-------1� USE SC R E: W S  
FOR THIN PANELS r-·-· 

. 1 �0 ·32 TERM SC R£WS &: STUDS :!, · 20 MOUNTIN� SCR E W S  ...- 8r:. STUDS 

DIMEN S IONS IN INCH£5 

Figure 16 
Outline & Drilling Plan for the Standard Pro jection Type Case. Omit Terminal 3 for the Single-Trip 
Re lay . 
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Figure 17 
Out line & Dri l l ing Plan for th� SlO Pro ject ion Type FT Cas e . ( See the Internal S chemat i c s  for the 
Termina l s  Supplie d . )  
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Figure 18 
Outl ine & Dri l ling Plan for the S l O  Semi-Flush Type FT Case . 
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I.L. 41-291 G 

INSTALLATION • OPERATION • MAINTENANCE 

I N STR U CTIONS 
TYPE CV VOLT AGE RELAY 

CAVTJON Before putt ing pr otect ive re lay s 

int o serv i ce , remove a l l  b l o cking wliich may 

have been inserted f or the purpo se of se curing 

the part s during shipment , make sure that a l l  

moving part s operate free ly . inspect the 

contact s t o  see that they are clean and c l ose 

proper ly , and operate the re lay t o  check the 

set t ing s  and e le ctrical c onne ct ions. 

APPLICATION 

The type CV re lay i s  a s ing le -pha se in­

du ct ion -d i s c  t ype re lay operat ing e ither on 

under or over vo ltage or both. Thi s  relay 

operate s on under or over v oltage and i s  

app l ied a s  a v o l tage faul t  detector operat ing 

�n c on jun c t i on with other pr otect ive relays. 

The relay is a l s o  u sed as a t iming devi ce for 

var iou s  automat i c  operat i on s. Either geared 

or non -geared type relays are ava i lable. The 

non-geared relay g ive s short t ime operat i on 

with qu ick reset. The geared relay g ive s 

l onger t ime of operat i on w ith l onger reset. 

The contac t s  may be s ingle or double to oper ­

ate on e ither over or under v o ltage or may be 

s ing le -pole , d ouble -thr ow operat ing on b oth 

over and under voltages. 

CONSTRUCTION AND OPERATION 

The type CV re lay con s i s t s  of an indu c t ion­

d i s c  type v ol tage e lement , c onta ctor swit ch 

and an operat i on ind i cat or. 

Voltage Element 

The induct ion d i s c  of this e lement i s  a thin 

f our - inch diameter a luminum d i s c  m ounted on a 

ver t i ca l  shaft. The shaft i s  supported on the 

l ower end by a stee l ba l l  bearing r iding be­

tween c oncave sapphire jewe l surfa ce s ,  and on 

t he upper end by a st�inle s s  steel p in . 

SUPERSEDES I.L. 41-291 F 
�Denotes change from previous issue. 

The moving conta ct i s  a sma l l  s i lver hem i ­

sphere fa stened on the en� of a r igi6 arm. 

The other end of thi s arm is c lamped t o  an 

insu lated sect ion of the d i s c  shaft in t he 

n on -geared type r e lay s ,  or t o  an aux i l i.ary 

shaft geared t o  the di s c  shaft in the geared 

type relays. The e lectr i ca l connect i on i s  

made from the moving c onta ct thru the arm and 

spiral spr ing. One end of the spring fa stens 

to t he arm , and the other t o  a s l otted spring 

adju ster d i s c  which in turn fa stens to the 

e lement frame. 

The stat i onary conta ct a s semb ly c on s i s t s  of 

a s i lver c onta ct attached t o  the free end of a 

leaf spring. Thi s  spring i s  fa s tened t o  a 

Micarta b l oclc and mounted on t he e lement 

frame. A sma l l  set s crew 

ju s tment of c onta ct f o l l ow. 

perm it s t he ad­

When double tr ip 

is required another leaf spring is m ounted on 

the Micarta b l ock and a double c ontact i s  

m ounted on t he r ig id m ov ing arm . Then the 

s ta t i onary conta ct set s crews permit ad ­

ju s tment s o  that b oth c ircuit s w i l l  be made 

s imu ltaneou s ly. 

Torque is produced to rotate t he d i s c  by an 

e l e ctromagnet in the rear of the re lay . A 

permanent damping magnet i s  m ounted in the 

frant. In the n on - geared relay the d i s c  

ro·,;ates only a fra ct·ion of a rev o lut ion and 

l:J.a s graduated perforat i on s  in the d i s c  whi ch 

51ves the relay an approximately constant 

pick-up value regardless of the time lever 

setting . The lower pole of the electromagnet 

is energized by voltage. In order to produce 

torque the upper pole circuit is energized 

with the voltage induced across a few secon­

dary turn s wound on the lower pole. This cir­

cuit is connected to a slide-wire resistor 

mounted on top of the electromagnet and con­

nected through the upper pole windings. 

Changing the resistance of this circuit varies 
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TYPE CV RELAY _____________________ _ 

7 7-D-790 

Sol\OS. ... WIIlE 

USISTOR. 

� 'PO"TEHTIAI. COli. 

77 -D-792 
OPERAT\0\-l \�U\CI\"TOR 

\JPP;.R,. POl'C.S ----1----

1'EN\\�\.. CO\L [OV£RV0LTA<iE RE"LAY-HIGH VOL.TA!iE CONTACT 
LEFT HAND CONTACT UNDER VOLTAGE RElAY- LOW VOLTAGE CONTACT 

RIGHTHRND CONTACT(OVER. VOLTAGE RELAY-LOW VOLTA<i£ CONTACT 
l_UNPER VDLTAGE RELAY-HIGH VOLTA<i"£ CONTACT 

Fig. 1 - Internal Schematic of the Double Trip Under or * Fig. 2 - Internal Schematic of the Single Pole Double­
Throw Under or Over-Voltage Type CV Relay in 
the Standard Case. The Relays are also Supplied 
With the Universal Indicator in the Back Contact 
Circuit. 

Over-Voltage Type CV Relay in the Standard Case. 
For the Single Trip Relays Omit Terminal 3 and 
Associated Circuits. 

the p i ck -up of the r e l a y ,  a s  shown by the c a l ­

ibra t i on marks on the s c a l e  a b ove the res i s ­

t an c e  wire . When the s l i der is c l amp e d  under 

the c a l ibrat ion marks , the p i ck -up is a s  

indi c a t ed . 

C ont a c t or Switch and Op erat i on Indi ca t or 

T he c on t a c t or switch e l ement is a sma l l  

s o l enoid type swi t ch ,  the c oi l  o f  whi ch i s  

n orma l l y  connected in the trip c ircuit . A 

sma l l  cyl indri c a l  p lunger with a s i l ver di s c  

supp ort ed on i t s  l ower end rides up and down 

on a vert i c a l  guide rod in the c enter of the 

s ol enoid . c o i l . The guide rod is fa stened t o  

the s t a t i onary c ore whi c h ,  in turn , s crews 

into the e l ement frame . When the c o i l  i s  

energized a n d  -the p l unger pul l e d  up , the 

s i l ver disc moves up., bridging three s t a t i on ­

a ry contact s .  

The opera t i on indi c a t o r  i s  a sma l l  s o l enoid 

c oi l  c on n e c t ed in the t rip c ircuit which 

opera t e s  t o  release the white t a rget when 

energized . 

CHARACTERISTICS 

The relay is a v a i l a b l e  in 3 ranges which re ­

fer t o  the range of v o l t age at which the relay 

will opera t e . 

2 

1 1 5  

230 

460 

volt relay a d justabl e  from 50 t o  140 v o l t s  
I I  I I  1 00 t o  280 

200 to 560 

Typ i c a l  op erat ing curves of these relays are 

shown in figures 6 through 9 ,  

These �n s t ru c t i ons a l s o  app ly i n  general t o  

the ol der des ign r e l ays with a n  ext ern a l  r e ­

s i s t or and ranges a s  fol l ows : 

1 1 5  v o l t  relay a djus t a b l e  

2 2 0  

440 I I  

from 50 

120 

250 

to 1 2 0  vol t s  

t o  24 0 

t o  500 I I  

The st art and t ripping p oint s of the n o n ­

geared relay a re approxima t e l y  the same ; but 

for the geared relay are s epara te d  by more 

than 1 0% .  

INSTALLATION 

The relays shoul d b e  mount ed on switchboard 

p an e l s  or their equiv a l en t  in a l oc a t i on free 

from di rt , moi sture , ex c e s sive vibra t i on and 

heat . Mount the r e l ay vert i c a l l y  by means of 

the two mount ing studs for the standa rd c a s e s  

and t h e  type FT pro j e c t i on c a s e  or b y  means of 

the four mount ing holes on the flange for the 

s emi -flush type FT c a s e . Either of the studs 

of the mount ing s c rews may be uti l ized for 
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TYPE CV RELAY __________ �------------------------------------L_L . _4 1_-2_91 __ G 

UFP£R 9'0\..'E. 
TRIINSFORNE!l CO\\. OW \llWEili'OlE 

@Y�------J\��1C�l__ POTEW�\. 
COl\. 

REAR'IIEW 

I £:¥ � TEST SWITCH lfl lfl �:::� 
L6=._=0:._-====--d- 2::, �_d.<.--10 BIISE TEil.HS 

fROtH �IE'H 
7 -D-6560 

7 -D - o 56 l  

TEST SWI TCH 

�t Vl& 

R£0 HAMbLE 
TO RELAY 

TO BASE TERMS. 

,.TACT Mtll. IB.AY DE-£1Elli1ZEO 
LEFT llANO COMTACT \.::II �;:�E���!y--"�= :::�::� �::i!U : ����0 
R I GH T  ltAMD COKftn{OYER YOLUGE RELAY - LOW VOLTAGE CONTACT - CLOifD 

UMD£R VOLTAGE RELAY - HIGH YOLUGE CONTACT - 0P£M 

Fig. 3 - Internal Schematic of the Double Trip Under or * Fig. 4 - Internal Schematic of the Single Pole Double­
Throw Under or Over-Voltage Type CV Relay in 
the Type FT Case. The Relays are also Supplied 
With the Universal Indicator in the Back Contact 
Circuit. 

Over-Voltage Type CV Relay in the Type FT Case. 
For the Single Trip Relays Omit Terminal 3 and 
Associated Circuits. 

grounding the relay . The e l e ct ri c a l  c on -

n e ct i ons may b e  made direct t o  the t e rmin a l s  

b y  means o f  s crews for s t e e l  panel mount ing or 

t o  t ermina l studs furn i shed with �he relay for 

eb ony a s b e s t os or s la t e  panel mount ing . The 

t e rmin a l  s tuds may b e  easily remove d  or in ­

serted by l ocking two nut s on the studs and 

then turning the p rop er nut with a wrench . 

Voltage E l ement C on n e c t i on s  

C onnect t h e  r e l ay c oi l  directly t o  t h e  
p ot en t i a l  transformer . For p ha s e -t o -pha s e  

op era t i on ,  either del t a  or s t a r  v ol t ages may 

be used as de sired . For pha s e -t o -ground 

opera t i on ,  the broken de lta s e c ondary of a 

ground star c onn e c t ed p rimary w i l l  p rovide 

the required r e s i dual v o l t a ge . 

The extern a l  res i st or on the ol der des ign 

relay is c onn e c t e d  in s eries with the volt age 

c o i l . 

T rip C i rcuit C onne c t i on s  

The rel ays a r e  shipp e d  with the contactor 

swi t c h  and op e rat i on indi c a t or in paral l el . 

This c ircuit is sui t a b l e  for a ll trip current s 

above 2 . 2 5 amp eres d - e . t o  30 amp eres at 250 

v o l t s  d - e . The r e s i s ta n c e  of both c o i l s  in 

p a ra l l el is a pp roxima t e l y  0 . 2 5 ohms . If the 

t rip current is l e s s  than 2 . 2 5  amp eres , there 

is no n e e d  for the c on t a c t or switch and it 

should b e  d i s c onn e c t ed . T o  dis c onnect the 

c o i l  in the s t andard c a s e  relays , remove the 

short l ea d  to the c oi l  on the front s t a t i onary 

contact of the c on t a c t or swit ch . This l ea d  

shou l d  b e  fasten e d  ( dead ended ) under t h e  

sma l l  f' i l i s t erhead s crew l oc a t e d  i n  the 
Micarta b a s e  of' the c on t a c t or swit ch . For the 
F l exitest relay , w ith s ingle throw c onta ct s 

the c o i l  is d i s c onn ec t e d  by removing the c o i l  

l e a d  a t  t h e  sp ring a djus t er a n d  dea d - en ding i t  

under a s crew at t h e  t op of t he M i c a r t a  sup ­

p ort . For the Fl exi t e s t  rel ays with doub l e  

throw c ont a c t s , the c o i l  i s  di s c onne c t ed by 

removing the c oi l  l ea d  at t he p rop er s t a t i on ­

a ry c onta ct and dea d - en ding i t  under a s c rew 

at the t op of the Micarta support . The re ­

s i stance of the op e ra t i on indi c a t or c oi l  i s  

2 . 8  ohms . A n  auxi l ia ry switch o n  the c ircuit 

b reaker must b e  p rovide d  so that when t he c i r ­

cuit breaker i s  t rip p e d ,  the t ripping c i rcuit 

w i l l  be opened by this swit c h ,  thus re l i ev ing 
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IW VIEW 
TOP T£111. MO. FGI STD. 
-IOTTON TERN. 10. & TDT 
IW. f. FT CAE 

}TO TIIEl 
STAll 

PGTEIT I DNET£R 

!TIID ITIIfS - � �U tWY CGeTitT 

(TUEll ITAITS ••l 
(IWITCM 'S' CLGIES) 

1 4 -D -6649 

TOT 

'-----�----� �-------
� l.C. SUPPI.Y 

* Fiq. 5 - Diagram of Test Connections for the Type CV 
Relay. 

the relay c on t a c t s  of that duty . 

SETTINGS 

The type CV relay ha s two a d justmen t s : The 

vol tage s l i de r  s et t ing and the t ime l ever s et ­

t in g . The c a l ibra t i on marks on the v o l t a g e  

s l ide w i r e  indi c a t e  t h e  min imum operat ing 

v o l t a g e . If front and b a ck cont a ct s  are u s e d ,  

c ont a ct c l o s e s  on t h e  va lue indi -the front 

c a t e d  on the s lide wire c a l ibra t i on and the 

b a ck c on t a c t  wil l  c l os e  when the v o l t age is 

s omewhat l ower . The t ime delay b etween thes e  

t w o  op erat i on s  depends upon the t ime lever 

s e t t ing . 

The effect of the t ime lever a d justment i s  

shown o n  t h e  typ i c a l  curv e s  of figures 6 t o  9 .  

'1'he a c curacy of" the typ e  CV relay i s  app rox i ­

mat e l y  t 5% . 

ADJUSTMENTS AND MAINTENANCE 
The p roper adjustmen t s  t o  in sure c orrect 

op era t i on of this relay have b een made at the 

fa c t ory and shoul d n ot b e  dis turbed a ft er re ­

c e ip t  by the cus t ome r .  If the a d jpstment s  

h a v e  b e en changed,  t h e  relay taken apart for 

4 

rep a irs , of if it is des i red t o  check the a d -

justment s  at regu l a r  ma int enan c e  p eri ods , 

in s t ructions b e l ow should be fol l owed . 

the 

* All c on t a c t s  should b e  c l eaned periodi c a l ly . 

A c on t a c t  burnisher S#l82A836H01 is rec ommended 

for this purp o s e . The use of abra s ive material 

for c l e aning c on t a c t s  is not rec ommended , b e ­

c ause of the danger of emb edding sma l l  p a rt i ­

c l e s  i n  the fa c e  o f  the s oft s i l ver and thus 

imp a iring the c on t a c t . 

The t ime of opera t i on can be checked with a 

t imer us ing the t e s t  diagram of figure 5 . 

V o l t a g e  El ement 

Adjust the b a ck s t op of the t ime l ever s o  

that the moving cont a c t  just t ouches the 

s t a t i on a ry c on ta c t  when the t ime lever i s  in 

the z ero p os i t i on . The sma l l  a djustment s c rew 

on the stat i on a ry c on t a c t  should n ot be s c rew ­

ed in far en ough t o  1 imi t the·  fol l ow of the 

s t a t i on a ry c on ta c t . For doubl e -t rip relays 

a d just these s c rews s o  that b oth c ircui t s  make 

a t  the s ame ins tant . 

The c onvolutions of the spring shoul d not 

t ouch each other for a l l  c on di t i on s  o f  the 

moving c on ta ct s . A d just the t e n s i on of the 

spiral spring so that the c on t a c t s  w i l l  ope r -

a t e  on the voltage indi c a t e d  on the c a l ibra -

t i on re s i st a n c e  and f ol l ow the time curve a s  

shown . This may n e c e s s i t a t e  shi ft ing the p o ­

s i t i on o f  the damping magn et s ,  a s  their p o ­

sit i on affe c t s  the time chara c t eri s t i c s  

The r e s et t ime w i t h  t h e  #1 0 l ever s e t t ing i s  

83 s e c onds for t h e  gea red over-volt age relay . 

Cont a c t or Switch 

Adjust the s t a t i on a ry c ore of the swi t c h  for 

a c l earan c e  b etween the s t a t i onary c ore and 

the moving c ore when the switch i s  p i cked-up . 

This can be most c onveniently don e by di s c on ­

n e c t ing the swit ch and turning it or the relay 

up s ide -down . S c rew up the c ore s crew unt i l  

the moving 

the c ore 

rot a t ing . 

c ore s t a rt s rota t ing . Now back off 

s c rew unt il the moving c ore s t op s  

This indi c a t e s  t h e  p oint where the 
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Fiq. 6- Typical Voltaqe Time Curves for the Unqeared 
Under-Voltaqe Relay. 

p l a y  in the moving c on t a c t  a s s embly i s  t aken 

up , and whe re t he moving c or e  just s ep ar a t e s  

from t h e  s t a t i on a ry c ore s crew . B a c k  o f f  t h e  

s t a t i onary c ore s c rew on e turn beyond t h i s  

p oint and l ock in p l a c e . T h i s  p revent s the 

m o v l n �  c ore from s t riking and s t i ck ing t o  the 

s t a t i on a ry c o re b e c au s e  o f  r e s i du a l  magn e t i sm . 

A d j u s t  t h e  c on t a c t  c l earan c e  :f o r  3/32 i n c h  by 

mea ns of the two sma l l  nut s on e ither s ide of 

the Mi c a r t a  di s c . The swit ch shoul d p i ck up 

at 2 amp e r e s  d - e . T e s t  for s t i cking a ft e r  3 0  

amp e r e s  d - e . h a v e  b e en p a s s ed t hrough the 

c o i l . 

I .L .  41-291 G 

TYPE CV 
UNDER VOLTAGE R ELAY 

LONG T IME 
60 CYCL E S  

VOLTAGE TIME CURVE S 

IME V S TTING 

ISO 

1 40 

130 

120 

1 10 

100 

90 111 
0 

ao5 
u w 

70 IIl 

60 

50 

40 

30 
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0 
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PER CENT OF' MAXIMUM CLOSING VOLTAGE 

cot 0 0 
V) 
.=j­
(\j 
QJ 
> 
;:.. 
� (_) 

Fiq. 7- Typical Voltaqe Time Curves for the Geared Under­
Voltag-e Relc;�y. 

Adjust the indi c a t o r  t o  op e ra t e  at 0 . 2  

amp eres d .  c .  gradu a l ly app l i e d .  T e s t  for 

s t i cking a ft e r  30 amp ere d . c .  is p a s s e d . 

RENEWAL PARTS 
R ep a i r  work c an be done most s a t i s fa c t orily 

a t  t h e  :f a c t ory . Howev e r , interc ha ng e a b l e  

p a rt s  can b e  furn i shed t o  the cus t omers who 

are equipped for doing rep a i r  work . When 

ordering p a rt s ,  always g i v e  the c omp l e t e  name ­

p l a t e  dat a . 
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TYPE CV RELAY 

6 

ENERGY REQUIREMENTS 

The burdens of the various re lays are as fol lows : 

1 
Rated Vo ltage Volt-
Volts Frequenc y Sett ing Amps. Watts Vars P . F .  

25 Highest 16.8 4 .4 16.2 .26 
Rated 16.9 4.6 16.3 . 27 
Lowest 17.4 10 . 0  14. 2 . sR 

115 5 0  Highest 7.5 2. 0 7 . 2  . 27 
230  Rated 7.6 2.1 7 . 3 . 20 
460 Lowest 11.4 8 . 0  8.1 .70 

6o Highest 6 .1 1. 3 5.9 . 2 1  
Rated 6. 2 1 .5 6. 0 . 24 
Lowest 10. 0  7 . 3  6.8 . 73 

1. These relays will stand 1 10% of rat ed voltage c ontinuo usly . 

2 - 3  2 2 
R X z 
Ohms Ohms Ohms 

2 06 760 780 
21 3 75 3 703 
438 62 1 76 2 

47 1 1700 177 0 
482 1680 174 2 
815 826 1172 

462 21 2 0  2170 
5 27 2 086 2.15 0 
965 900 1322 

2. Values are for 115 volt relay . For the 230 and 46 0 volt relays, mult iply values by 4 
and 16 , respective ly. 

3 .  Resistance is a- c value. 
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TYP E CV OV ER VOLTAG E RE LAY 
STANDARD SHORT TIME 

60 CYCLES 
VOLTA GE-TIME CURV ES 

The curves o n  lhe left o f  t h e  1 0 0  "lo 
line apply to the single- pole double ­
throw relay and show the time re­
quired to close the back col)tact 
(right hand) when the voltage drops. 

IN PE RCENT OF MINIMUM PICK UP 

Fiq. 8- Tvcica! Voltaae Time Curves for the Unqeared Over·Voltaqe Relay. 
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T YPE CV OVER VOLTAGE RELAY 
LON G  TIME 
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VOLTA GE-TIME CURVES 

The curves on t h e  left of the 1 0 0  -,. 
l i ne apply to the single - pole dou b le ­
t hrow relay a n d  show the t ime re­
q u i r ed t o  close t h e  back c ontac t  
(right hand ) w h e n  t h e  voltage drops. 
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Fiq. 9 - Typical Voltaqe Time Curves for the Geared Over· Voltaqe Relay. 
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TYPE CV RELAY ________________________________________________ 1_.L._4_1 2_9 __ 1 G  

\.._ � DIA. D R I L L  

(2-HOLES) 

7j2---------l1_.. USE SC.R E: W S  
FOR THIN PANELS 
r-----

--+--- - ----- - --- · ----- -

. 1�0-32 T£RM. SCR[.WS &: STUDS 
-41 - 20 MOUNTIN� SCR E W S  & STUDS 

Fig. 10 -- Outline And Drilling Plan for the Standard Projection Type Case. See The Internal Schematics For Terminals 
Supplied. For Reference Only . 

PANt.L LOCA.T\01'4. 

F"OR PRoJECTION 

. 190-32. TERM. SC·REW 

U S E  . 1 9 0 - 32. 5TU0 FOR 
T H I C K.  PANEL MTG. 

�---

T

----,

0�
-.:--

E 

-r

MOO. ············�· 

- -t··� i � 

D •o• : 
6 1t  ------j 

PA.N.EL LOC,O...TION F"OR 
SE.M\ F"LU S H  T Y PE. MTQ.. 2� WITH SCREW 

2i WITH STUD 

.j. DIA. HOLE DRILL 

PE.R INTERNA.L 

S C H E M ATIC -FOR 
PRO.JE.CTION MT ... 

ON THICK. PA.N.ELS. 

STUDS F"OR PRO..J. 

TYPE MT(;. i DIA.  
HOLE. (z: REQ.). 

i\-18 MT<!;. STUD ( 2 REG!.) 

CUT OUT FOR 
:> E. M I  - FLUSH 

-;i D I A .  HOLES FOR 
SEMI FLU S H  TYPE 

MTG. (4 HOLES). 

16-B -2470 

Fig. 1 1  -Outline and Drilling Plan for The SlO Proj<>c:lion or Semi-Flush Type FT Case. See the Internal Schematic for the 
Terminals Supplied. For Reference Only. 
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