
INSTALLATION 
Westinghouse I.L. 41-251.2H 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CRN-1 REVERSE POWER RELAY 

CAUTION Before putting relays into service, remove 

all blocking which may have been inserted for the 
purpose of securing the parts during shipment, make 

s ure 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 A T I O N  

* The type CRN-1 relay is a single p hase direc­
tionally controlled timing relay used to protect a-c 
generators from motoring. When such a condition oc­

curs and persists for a predetermined time interval, 

the generator may be tripped or an alarm sounded. 

The CRN-1 may also be used to sense lagging power 

factor load flow in an abnormal direction as shown 

in fig. 6. The directional unit has 30° maximum 

torque characteristics and the timer unit is adjust­

able from approximately 2 to 40 seconds. 

CO N S T R U CT I O N  A N D  O P E R A T I O N  

The relay consists of a directional unit, a timing 

unit, and an indicating contactor switch unit. 

T i m e r  U n i t  ( C V )  

The timer unit operates o n  the induction-disc prin­
ciple. A main coil located on the center leg of an 
"E• type laminated structure produces a flux which 
divides and returns through the outer legs. A shading 

coil causes the flux through the left leg (front view) 
to lag the main pole flux . The out-of-phase fluxes 
thus produced in the air gap causes a contact closing 
torque. 

Directional Unit (D) 

The directional unit is a product induction cylin­

der type unit operating on the interaction between the 

polarizing circuit flux and the operating circuit flux. 

Mechanically, the directional unit is composed of 

four basic components : a die-cast aluminum frame, 
an electromagnet, a moving element assembly, and a 

molded bridge. 

SUPERSEDES I. L. 41-251.2G 
*Denotes change from superseded •ssue. 

The frame serves as the mounting structure for the 
magnetic core. The magnetic core which houses the 

lower pin bearing is secured to the frame by a locking 
nut. The bearing can be replaced, if necessary, with­

out having to remove the magnetic core from the 

frame. 

The electromagnet has two series-connected 
polarizing coils mounted diametric ally opposite one 
another; two series- connected operating coils mounted 

diametrically opposite one another; and two locating 

pins. The locating pins are used to accurately posi­
tion the lower pin bearing, which is mounted on the 

frame, with respect to the upper pin bearing, which 

is thre aded into the bridge. The electromagnet is 
secured to the frame by four mounting screws. 

The moving element assembly consists of a 

spiral spring, contact carrying member , and an alu­

minum cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 

bottom jewel bearings. The shaft rides between the 

bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the electro­
magnet and the magnetic core. The stops for the 

moving element contact arm are an integral part of 
the bridge. 

The bridge is secured to the electromagnet and 

frame by two mounting screws. In add ition to hold­
ing the upper pin bearing, the bridge is used for 

mounting the adjustable stationary contact housing. 
The stationary contact housing is held in pos ition by 

a spring type clamp. The spring adjuster is ·located 
on the underside of the bridge and is attached to the 

moving contact arm by a spiral spring. The spring 

adjuster is also held in place by a spring type clamp . 

With the contacts closed, the electrical con­

nection is made through the stationary contact hous­

ing clamp , to the moving contact, through the spiral 

spring out to the spring adj uster clamp . 

The timer unit cannot be energized unless the 

power flow is in the tripping direction because its 
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T Y PE CRN-1 R E L AY ________________________________________________________ _ 

1 

Fig. 1 .  Type CRN-1 Relay Without Case. 1 -Directiona/ Unit (D). 2 - Timer Unit (T). 3- lndicating Contactor Switch (ICS). 

2 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPECRN-1 RELAY _________________________________________________________ I ._L_._4 _1 -_2s_1 ._2_H 

IMDICATIMG 
COMTACTOR -­
SWITCII 

WITH RELATI WE INSTANTAIIEOU$ 
POLA� ITY AS SHOWN, THE 
DIRECTIONAL CONTACTS CLOSE. 

INTERNAL SCHEMATIC 

______-TIMEII U N I T  

C IU. S S I S  OI'ERATED 
SIIORTI M .l  SWITCH 

REOHAIIDLE 

184A4o4 

Fig, 2. Internal Schematic of the Single Trip Type CRN- 1 
Relay in the FT-21 Case. 

potential coil is connected in series with the con­

tacts of the directional unit. Hence, the relay is 

directionally controlled. 

Indicating Contactar Switch Unit (ICS) 

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop. 
The target is reset from the outside of the case by a 

push rod located at the bottom of the cover. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls 

the pickup value of the switch. 

CHARA C T E R! S T I  CS 

The type CRN-1 relay is available with either a 

1 20 volt or 208 volt rating. 

Timer Unit (CV) 

The 

cycles. 

voltage. 

of rated 

timer unit is rated at 1 20 or 208 volts, GO 
The minimum trip value is 54% of rnterl 

The continuous overload capacity is 100% 

voltage. Characteristic time curves are 

shown in J:<'ig. 4 for various voltages and time lever 

settings. 

INDICATING 
CONTACTOR�-­
SWITCII 

WITH RELATI�E IIISTAIITANEOUS 
POLARITY AS SHOWM , THE 
DI RECTIONAL COIITACTS CLOSE 

, TIMER UIIIT 

CHASS I S  OPERATED 
SIIOUIIIG SWITCH 

--CURRENT TEST JAC� 

-TERNIMAL 

184A405 

Fig. 3. Internal Schematic of the Doubl e Trip Type CRN-1 
Relay in the FT- 21 Case. 

Directional Unit (D) 

The directional unit has its maxim urn torque 

when the current leads the voltage by 30°. The unit 

should be connected using the 30° connection. When 

using this connection the maximum torque of the 

relay occurs at 100% P.F. The pickup value is .02 

amps at rated voltage and max. torque angle. The 

pickup may be increased to .05 amps or higher by 
increasing the spring tension. 
Trip Circuit 

The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts of the indi­

cating contactor switch will safely carry this current 

long enough to trip a circuit breaker. 

The indicatinr: contactor switch has tv.•o taps that 
provide a pickup setting of 0.2 or 2 amperes. To 

change taps requires connecting the lead located in 
front of the tap hlock to the desired setting by means 

of a screw cor..nection. 

Trip Circuit Constant 

Indicating Contact Switch (ICS) 

0. 2 ampere tap 

2.0 ampere tap 

Ei. 5 oh"IS d-e resistance 

0.15 ohms (i-c resistance 

I N S T A L L A T 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. l\lount the 

relay vertically by means of the four mounting holes 

on the flange for semi-flush mounting or by •neans of 

the rear r10unting stud or studs for projection rr:ount-
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T Y P E CRN-1  R E LAY-----------------------------------------------------------

1 2 3 4 5 6 7 8  9 10 II 

TIME DIAL POSIT ION 

184A547 

Fig. 4. Typical Time Curves of the Timer Unit of the 
1 20 volt Type CRN-1 Relay. Proportional voltage 
apply for the 208 volt relay. 

ing. Either a mounting stud or the mounting screws 

may by utilized for grounding the relay. The elec­

trical connections may be made directly to the termi­

nals by means of screws for steel panel mounting or 

to the terminal studs furnished with the relay for 

thick panel mounting. The terminal studs may be 

easily removed or inserted by locking two nuts on the 

stud and then turning the proper nut with a wrench. 

For detailed FT case information refer to 

I.L. 41-076. 

For correct operation, the type CRN-1 relay should 

be connected so that maximum torque occurs for unity 

power factor on the system. Since the directional unit 

has a 30° characteristic, this may be accomplished 

by using the connections shown in Fig. 5.  

The voltage operated timer unit should be con­

nected across the line. External schematic for this 

application as shown in Fig. 5. 

SETTING S 

There is only one setting to be determined. This 

is the time delay of the voltage operated timer, and 

4 

it is adjusted by the time dial position. Fig. 4 gives 

a curve of time delay vs time dial setting for various 

impressed voltages. Time is approximately propor­

tional to time dial setting. 

Indicating C ontactor Switch (IC S) 

No setting is required on the ICS unit except the 

selection of the 0. 2 or 2.0 ampere tap setting. This 

selection is made by connecting the lead located in 

front of the tap block to the desired setting by means 

of the connecting screw. When the relay energized a 

125 or 250 volt d-e type WL relay switch, or equiva­

lent, use the 0.2 ampere tap. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct opera­

tion of this relay have been made at the factory and 

should not be distrubed 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 adjustments at regular maintenance periods, the 

instructions below should be followed. 

All contacts should be cleaned periodically. A 

contact burnisher Sit 182A836HO 1 is recommended for 
this purpose. The use of abrasive material for 

cleaning contacts is not recommended, because of 

the danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. 

A cceptance Check 

The following check is recommended to insure 
that the relay is in proper working order: 

A. Timer Unit (CV) 

The directional unit contacts must be in the 

closed position when checking the operation of the 

timer unit . 

1. Contact 

a) By turning the time dial, move the moving con­
tacts until they deflect the stationary contact 
to a position where the stationary contact is 
resting against its backstop. The index mark 
located on the movement frame should coincide 
with the "0" mark on the time dial. For dou ble 
trip relays, the follow on the stationary con­
tacts should be approximately 1/64". 

b) For relays identified with a "T", located at 
lower left of stationary contact block, the index 
mark on the movement frame will coincide with 
the "0" mark on the time dial when the stetion­
ary contact has moved through approximately 
one-half of its normal deflection. Therefore, 
with the stationary contact resting against the 
backstop, the index mark is offset to the right 

··�. 
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TYpE CRN-1 RELAy ----------------------------�-I._L _. _4_1-2_s _l._2_H 

of the "0" mark by approximately .020". The 
placement of the various time dial positions in 
line with the index mark will give operating 
times as shown on the respective time-current 
curves. For double trip relays, the follow on 
the stationary contacts should be approximately 
1/3 2". 

2. Minimum Trip Current -Set the time dial to 

position 6. Alternately apply 54% of rated voltage 

plus 3% and minus 3%. The moving contact should 

leave the backstop at plus 3% and should return to 

the backstop at minus 3%. 

3. Time Curve - Fig. 4 shows the time curve 

for the CRN-1 relay, With the time dial set to the 

indicated position, apply the voltages specified and 

measure the operating time of the relay. The opera­

ting times should equal those of Fig. 4 plus or minus 

5 percent. 

B. Indicating Contactor Switch (lCS) 

Close the main relay contacts and pass sufficient 

d-e current through the trip circuit to close the con­

tacts of the ICS. This value of current should not be 

greater than the particular res tap setting being used. 

The indicator target should drop freely. 

The contact gap should be approximately . 04 7" 

bet ween the bridging moving contact and the adjust­

able stationary contacts. The bridging moving con­

tact should touch both stationary contacts simultan­

eously. 

C. Directional Unit (D) 

1. Contact Gap -The gap between the stationary 

contact and moving contact with the relay in a de­

energized position should be approximately .022". 

2. Sensitivity -The respective directional units 

should trip with value of energization and phase 

angle relationships as indicated in Table 1. The 
pickup may be increased to .05 amps or higher by 

increasing the spring tension. 

Routine Maintenance 

All relays should be inspected periodically and 

the time of operation should be checked at least once 

every year or at such other time intervals as may be 

dictated by experience to be suitable to the partic­

ular application. Phantom loads should not be used 

in testing induction-type relays because of the re­

sulting distorted current wave form which produces an 

error in timing. 

All contacts should be periodically cleaned. A 

contact burnisher S11 182A836HO 1 is recommended for 

this purpose.. The use of abrasive material for clean­

ing contacts is not recommended, because of the dan­

ger of embedding small particles in the face of the 
soft silver and thus impairing the contact. 

Calibration 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs or 

the adjustments have been disturbed. This procedure 

should not be used unless it is apparent that the 

relay is not in proper working order. (See "Accept­

ance Check"). 

A. Timer Unit (CV) 

1. Contact 

a) By turning the time dial, move the moving con­
tacts until they rleflect the stationary contact 
to a position where the stationary contact is 
resting against its backstop. The index mark 
located on the movement frame should coincide 
with the "0" mark on the time rlial. For rlouble 
trip relays, the follow on the stationary con­
tacts should be approximately 1/64". 

b) For relays irlentified with a "T", locaterl at 
lower I eft of stationary contact block, the index 
mark on the movement frame will coincide with 
the "0" mark on the time dial when the station­
ary contact has moved through approximately 
one-half of its normal deflection. Therefore, 
with the stationary contact resting against the 
backstop, the index mark is offset to the right 
of the "0" mark by approximate! y .020". The 
placement of the various time dial positions in 
line with the index mark will give operating 
times as shown on the respective time-current 
curves. For double trip relays, the follow on 
the stationary contacts should be approximately 
1/3 2�'. 

2. Minimum Trip Current - The adjustment of the 

spring tension in setting the minimum trip current 
value of the relay is most conveniently made with the 

damping magnet removed. Close directional contacts. 

With the time dial set on "0", wind up the spiral 

spring by means of the spring adjuster until approxi­
mately 6-3/4 convolutions show. 

Set the relay time dial to position 6. 

Adjust the control spring tension so that :he 
moving contact will leave the backstop at 65 volts 

+ 1. 0% and will return to the backstop at 65 volts 

-1.0%. 
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TY P E CRN-1 R E LAY ______________________________________________________ __ 

TABLE 1 

DIR E C TIO N A L  U NIT S EN SIT IVITY 

Val ues for Min. Pick-Upt 

Relay Type 

CRN-1 

Rating 

Volts 

120 

or 208 
I 
i 

Volts Amperes Phas e Ang l e  Rel ationship 

Rated . 020 I leading V by 30
° t t 

Rated . 023 I in-phase with V 

t The energization quantities are input quantities at the relay terminals. 
t t  Maximum: torque angle. 

3. Time Curve Calibration - Install the perman­

ent magnet. 

Set t he time dial to position 1t 11 . Apply rated 
voltage to terminals 6 and 7 with directional contacts 

closed . Adjust the permanent magnet keeper until 
the operating time is 40 seconds ±3%. 

B. Indicating C ontactor Switch - Unit (ICS) 

Close the main relay contacts and pass sufficient 

d-e current through the t rip circuit to close the con­
tacts of the ICS. This value of current should be not 

greater than the particular ICS tap setting being used. 
The indicator target should drop freely. 

C .  Directional Unit (D) 

1. The upper pin bearing should be screwed down 
until there is approximately . 025" clearance between 
it and the top of shaft bearing. The upper pin bearing 
should then be securely locked in position with the 
lock nut. The lower bearing position is fixed and 
cannot be adjusted. 

2.  The contact gap adjustment for the directional 
unit is made as follows: 

With the moving contact in the normally-opened 

position, i. e. against the right stop on bridge, screw 

in the stationary contact until both contacts just 

close as indicated by a neon lamp in the contact cir­

cuit. Then, screw the stationary contact aw ay from 

the moving contact 3/4 of a turn. The clamp holding 

the stationary contact housing need not be loosened 
for the adjustment since the clamp utilizes a spring­

type action in holding the stationary contact in 

position. 

The set screw in the stationary contacts have 

6 

been shop adjusted for optimum follow and t his ad­

justment should not be disturbed. 

The moving contact assembly has been factory 

adjusted for low contact bounce performance and 
should not be c hanged. 

3. Maximum Torque Adjustment - Apply rated 

voltage to terminals 6 and 7, and 4 amperes to ter­
minals 8 and 9 , making sure the polarities are correct . 

With the voltage and current in phase, the contacts 

should close. Now adjust the angle between current 

and voltage to 120° (current leading the voltage). 
Adjust the resistor to just close the contact s .  Con­
tacts should open when the angle between current and 
voltage is 120° + 1° leading, 

4. The sensitivity adjustment is made by varying 
the tension of the spiral spring attached to the moving 
element assembly. The spring is adjusted by plac­
ing a screwdriver or similar tool into one of the 

notches located on the periphery of the spring ad­
juster and rotating it. The spring adjuster is located 

on the underside of the bridge and is held in place by 
a spring type clamp that does not have to be loo sened 

prior to making the necessary adjustments . 

The spring is to be adjusted such that the con­

tacts will close as indicated by a neon lamp in the 

contact circuit when energized with the required cur­

rent and voltage as shown in Table 1. This table 

indicates that the spring can be adjusted when the 
phase angle relationship between t he operating cir­

cuit and the polarizing circuit is at the maximum tor­

que angle or when the circuit relationship has the 

operating and polarizing circuits in p hase. It is 

recommended that a single phase (in phase rel ation-
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TYPE CRN-1 RELAY ____________________________________________________ ______ 1·_L._4_1_- 2 _S_1._2H_ 

ZEIO TORQUE 

-----R E LAY TR I P S  FOR POWER FLOW I N  TH I S  DlRECT I Ofl 

PHASE ROTATI ON A,B,C ����----------------�---------------A 
��--�--------------�--�----------9 
��--�----------------�---.----------- c 

D.C. TR I P  BUS POS.��--------------
32 
10 

--��-----------4--��---------- vA 
---+--------------��--.------vc 

32·0 32-T 

D I RECT I ONAL...----" 
UN I T  

',� CLOS I NG ZONE 

\ 
___ j, _____ _ 

DEV I CE NUMBER CHART 
32 - REVERSE POWER RELAY TYPE CRM-1 

32-9 - D I RECTI ONAL ELEMENT OF CRN-1 
32-T - T I MER OF CRN-1 

52 - POWER Cl RCU I T  BREAKER 

ICS - I ND I CAT I NG CONTACTOR SWITCH 
TC - BREAkER TR I P  COl L 

52 a - BREAKER AUX I L I ARY CONTACT 

184A466 

* Fig. 5. External Schematic of the Type CRN-1 for Reverse Power Protection. 

-TRIP DIRECTION 

U TILITY{ 
SYSTEM 

TIE 

POS 
DC TRIP BUS 

NEG 

32 
iii 

res 

31 32 
T 2 

L51a. 2 
c 

PHASE ROTATION A, B, C 
A B C GENERATION 

A B C 

STATION 
BUS 

--.---�----�------Vs -+-----____,.._ __ ....-vc 
31 
6 
+ 

\ v \ A 
CLOSING ZONE 

\. lA�•vv DIRECTIONAL UNIT '�\I J \_ VBc \ TIMING UNIT Vc '\ vB 

\----ZERO TORQUE 

\ LINE 

\ 

DEV ICE IUIII BER CHART 

32 -REVERSE P OIER RELAY TYPE C R N-1 

32-D -DIRECTIONAL ELEMENT OF CRM·I 

32-T -TilER OF CRM·I 

52-POIER CIRCUIT BREUER 

ICS-IiOICATING CONTACTOR SWITCH 

TC-IREAHR TRIP COIL 

52a.-BREAHR AUXILIARY COUACT 

* Fig. 6 External Schematic of the CRN-1 Relay to Prevent Reverse Magnet ization When Utility Tie is Remov ed 
From the Loco/ Syst em. 
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TYPECRN-1 RELAY----------------------------------------------------------

} TO {TI MD STARTS 

TIMER QU SIIITCM 

STAaT 'S' CLOSES 

A.C. SUPPLY 

l84A368 

Fig. 7. Tes t Connections for the Timer Uni t of the Type 
CRN-1 Reloy in the Type FT-21 Case. 

8 

ship ) s et-up be used as a matter of ease and con­

venience. 

RENEWAL PARTS 
Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can b e  
furnished to the customers who are equipped for doing 

repair work . When ordering parts,  always give the 

complete nameplate data. 

ENERGY REQUIREMENTS 

The 60 cycle burden of the units of the type 

CRN- 1 relay are as follows: 

Coil 

Timer 

Directional 

Potential 

Directional 

Current 

Burden at 

Rated· voltage 

Rated voltage 

5 Amps. 

Volt­

A m peres 

6.5 

3 .5  

5 . 5  

o Angle that current lags the voltage. 

* 

Circuit 
Voltage 

Current 

RATING S 

Continuous 
1 32 Vac 

5 Amps . 

P o we rO 

Factor 
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I.L. 41·251.2H 
TYPECRN-1 RELAY _________________________________________________________ __ 

�-IBSC.RE.W 
IG (FOR \1-\ICVC.. 

PANEL USE 
1kiB SII.JD) 
o�qa-3"2. SCREW 

TERMIN�L �ND 
"NIOUNTINc:.- Dt:i"-IL'S 

NOTE: .ALL. D\MEN5\0NS 
IN iNCHES 

j 01)>...4- HOLE.S FOR 
+ .190-3'2. M"TC:r- SCREW$ 

PANEL CU"TOUT t DRILI..IIoiG­
!'""OR SEhti-FL\.15\-1 MT<:i. 

1 I 13� 13-a. 
?At-IE:\.. t>R\LL\ N<i OR CUTOUT FOR 

'PROJE.CT\0� MTG. 

(fRONT VIEW) 

57-D-7901 

Fig. 8. Outli ne and Drilling Plan for the Type CRN- 1 Relay in the Type FT- 2 1  Cas e, 
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INSTALLATION • 

Westinghouse 1. L. 41-251. 2E 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CRN-1 REVERSE POWER RELAY 

CAUTION 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. 

APPLICATION 

* The type CRN- 1 relay is a single phas(; direc­
tionally controlled timing relay used to protect a-c 

generators from motoring. When such a condition oc­

curs and persists for a predetermined time interval, 

the generator may be tripped or an alarm sounded. 

The directional unit has 30° maximum torque char­

acteristics and the timer unit is adjustable from 
approximately 2 to 40 seconds. 

CONSTRUCTION AND OPERATION 

The relay consists of a directional unit, a timing 

unit, and an indicating contactor switch unit. 

Timer Unit (CV) 

The timer unit operates on the induction-disc prin­

ciple. A main coil located on the center leg of an 

" E" type laminated structure produces a flux which 
divides and returns through the outer legs. A shading 

coil causes the flux through the left leg (front view) 

to lag the main pole flux. The out-of-phase fluxes 

thus produced in the air gap causes a contact closing 

torque. 

Directional Unit (D) 

The directional unit is a product induction cylin­

der type unit operating on the interaction between the 

polarizing circuit flux and the operating circuit flux. 

Mechanically, the directional unit is composed of 

four basic components: a die-cast aluminum frame, 

an electromagnet, a moving element assembly, and a 

molded bridge. 

The frame serves as the mounting structure for the 

magnetic core. The magnetic core which houses the 

SUPERSEDES I.L. 41-251.2D 
*Denotes change from superseded issue. 

lower pin bearing is secured to the frame by a locking 

nut. The bearing can be replaced, if necessary, with­

out having to remove the magnetic core from the 

frame. 

The electromagnet has two series-connected 

polarizing coils mounted diametrically opposite one 
another; two series-connected operating coils mounted 

diametrically opposite one another; and two locating 

pins. The locating pins are used to accurately posi­
tion the lower pin bearing, which is mounted on the 

frame, with respect to the upper pin bearing, which 

is thre aded into the bridge. The electromagnet is 

secured to the frame by four mounting screws. 

The moving element assembly consists of a 

spiral spring, contact carrying member, and an alu­

minum cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 

bottom jewel bearings. The shaft rides between the 

bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the electro­

magnet and the magnetic core. The stops for the 

moving element contact arm are an integral part of 
the bridge. 

The bridge is secured to the electromagnet and 

frame by two mounting screws. In addition to hold­

ing the upper pin bearing, the bridge is used for 

mounting the adjustable stationary contact housing. 

The stationary contact housing is held in position by 

a spring type clamp. The spring adjuster is located 

on the underside of the bridge and is attached to the 

moving contact arm by a spiral spring. The spring 

adjuster is also held in place by a spring type clamp. 

With the contacts closed, the electrical con­

nection is made through the stationary contact hous­

ing clamp, to the moving contact, through the spiral 

spring out to the spring adjuster clamp. 

The timer unit cannot be energized unless the 

power flow is in the tripping direction because its 
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TY PE CRN - 1  RELAY-----------------------------------------------------------

1 

Fig. 1 .  Type CRN- 1 Relay Without Case. 1 -Directiona/ Uni t (D). 2- Timer Unit (T). 3-lndi cating Contactor Switch (ICS). 
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IIIOICATIIIG 
COIHACTOR - ­
$1fjifCII 

WITH RELATIVE I IISTANTAIIEOUS 
POUiiiTY AS SIIOWti, TilE 
DIREC T I OIIAL COMTACTS CLOSE. 

INTERNAL SCHEMATIC 

T I MER UN I T  

O I RECTII»>AL U M I T  

-CUSS!S OPERATED 
SIIORT INJ SWITCH 

184A4o4 

Fig, 2. Internal Schematic of the Single Trip Type CRN-1 

Relay in the FT-21 Case. 

potential coil is connected in series with the con­

tacts of the directional unit. Hence, the relay is 

directionally controlled. 

Indicating Contactor Switch Unit (ICS) 

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop. 
The target is reset from the outside of the case by a 

push rod located at the bottom of the c over. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls 

the pickup value of the switch. 

CHARACTERISTICS 

The type CRN-1 relay is available with either a 
120 volt or 208 volt rating. 

Timer Unit (CV) 

The timer unit is rated at 120 or 208 volts, 60 

cycles. The minimum trip value is 54% of rated 

voltage. The continuous overload capacity is 110% 

of rated voltage. Characteristic time curves are 

shown in l<'ig. 4 for various voltages and time lever 

settings. 

INDICATIMG 
CONTACTOR----­
SWITCII 

WITH RELATIVE I IISU.MTAIIEOUS 
POLARITY AS SHOWN, THE 
Diii:ECTIOitll CONTACTS CLOSE 

�TIMER Ulll T 

D I RECTIOU L UII I T  

CIIASS\S OPEUTEO 
SHOIITIMG SWITCII 

-RED HANDLE 

-TEST SWI TC� 

CURREIIT TEST JACK 

TERMINAL 

184A405 

Fig. 3. Internal Schematic of the Double Trip Type CRN-1 
Relay in the FT-21 Case. 

Directional Unit (D) 

The directional unit has its maximum torque when 

the current leads the voltage by 30°. The unit should 
be connected using the 30° connection. When using 

this connection the maximum torque of the relay 

occurs at 100% P.f'. 

Trip Circuit 

The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts of the indi­
cating contactor switch will safely carry this current 

long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 
provide a pick up setting of 0. 2 or 2 amperes. To 

change taps requires connecting the lead located in 

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

Trip Circuit Constant 

Indicating Contact Switch (ICS) 

0 .  2 ampere tap 6. 5 ohms d-e resistance 

2.0 ampere tap 0.15 ohms d-e resistance 

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 four mounting holes 

on the flange for semi-flush mounting or by means of 

the rear mounting stud or studs for projection mount-
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TY P E CRM- 1 R E LAY-----------------------------------------------------------

en 0 
z 
0 (.) l1J en 
� 
l1J 
� 
1-
(.!) 
z 
Ui 
0 _J (.) 

TIME DIAL POSITION 

184A547 

Fig. 4. Typical Time Curves of the Timer Unit of the 
1 20 volt Type CRN-1 Relay, Proportional voltage 
apply for the 208 volt relay, 

ing. Either a mounting stud or the mounting screws 

may by utilized for grounding the relay. The elec­

trical connections may be made directly to the termi­

nals by means of screws for steel panel mounting or 
to the terminal studs furnished with the relay for 

thick panel mounting. The terminal studs may be 

easily removed or inserted by locking two nuts on the 

stud and then turning the proper nut with a wrench. 

For detailed FT case information refer to 

I.L. 41-076. 

For correct operation, the type CRN-1 relay should 

be connected so that maximum torque occurs for unity 

power factor on the system. Since the directional unit 

has a 30° characteristic, this may be accomplished 

by using the connections shown in Fig. 5. 

The voltage operated timer unit should be con­

nected across the line. External schematic for this 

application as shown in Fig. 5. 

SETTING S 

There is only one setting to be determined. This 

is the time delay of the voltage operated timer, and 

4 

it is adjusted by the time dial position. Fig. 4 gives 

a curve of time delay vs time dial setting for various 

impressed voltages. Time is approximately propor­

tional to time dial setting. 

Indicating Contactor Switch ( ICS) 

No setting is required on the ICS unit except the 

selection of the 0.2 or 2.0 ampere tap setting. This 

selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 

of the connecting screw. When the relay energized a 

125 or 250 volt d-e type WL relay switch, or equiva­

lent, use the 0.2 ampere tap. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct opera­

tion of this relay have been made at the factory and 

should not be distrubed 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 adjustments at regular maintenance periods, the 

instructions below should be followed. 

All contacts should be cleaned periodically. A 

contact burnisher S# 182A836HO 1 is recommended for 
this purpose. The use of abrasive material for 

cleaning contacts is not recommended, because of 

the danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. 

Acceptance Check 

The following check is recommended to insure 

that the relay is in proper working order: 

A. Timer Unit (CV) 

The directional unit contacts must be in the 

closed position when checking the operation of the 
timer unit . 

1. Contact 
a) By turning the time dial, move the moving con­

tacts until they deflect the stationary contact 
to a position where the stationary contact is 
resting against its backstop. The index mark 
located on the movem ent frame should coincide 
with the "0" mark on the time dial. For double 
trip relays, the follow on the stationary con­
tacts should be approximately 1/64". 

b) For relays identified with a "T", located at 
lower left of stationary contact block, the index 
mark on the movement frame will coincide with 
the "0" mark on the time dial when the station­
ary contact has moved through approximately 
one-half of its normal deflection. Therefore, 
with the stationary contact resting against the 
backstop, the index mark is offset to the right 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPECRN-1 RELAY------------------------------------------------------���-L�-�41�-2=5�1-=2E� 

of the "0" mark by approximately .020". The 
placement of the various time dial positions in 
line with the index mark will give operating 
times as shown on the respective time-current 
curves. For double trip relays, the follow on 
the stationary contacts should be approximately 
1/32". 

2. Minimum Trip Current -Set the time dial to 

position 6. Alternately apply 54% of rated voltage 

plus 3% and minus 3%. The moving contact should 

leave the backstop at plus 3% and should return to 

the backstop at minus 3%. 

3. Time curve-Fig. 4 shows the time curve 

for the CRN-1 relay, With the time dial set. to the 

indicated position, apply the v ol.tages specified and 

measure the operating time of the relay. The opera­
ting times should equal those of Fig, 4 plus or minus 

5 percent. 

B. Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass sufficient 

d-e current through the trip circuit to close the con­

tacts of the ICS. This value of current should not be 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

The contact gap should be approximately .047" 

between the bridging moving contact and the adjust­

able stationary contacts. The bridging moving con­

tact should touch both stationary contacts simultan­

eously. 

C. Directional Unit (D) 

1. Contact Gap - The gap between the stationary 

contact and moving contact with the relay in a de­

energized position should be approximately . 020". 

2. Sensitivity - The respective directional units 

should trip with value of energization and phase 

angle relationships as indicated in Table 1. 

Routine Maintenance 

All relays should be inspected periodically and 

the time of operation should be checked at least once 

every year or at such other time intervals as may be 

dictated by experience to be suitable to the partic­

ular application. Phantom loads should not be used 

in testing induction-type relays because of the re­

sulting distorted current wave form which produces an 

error in timing. 

All contacts should be periodically cleaned. A 

contact burnisher Stt 182A836HO 1 is recommended for 

this purpos&. The use of abrasive material for clean­
ing contacts is not recommended, because of the dan­

ger of embedding small particles in the face of the 
soft silver and thus impairing the contact. 

Calibration 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs or 

the adjustments have been disturbed. This procedure 

should not be used unless it is apparent that the 

relay is not in proper working order. (See "Accept ­

ance Check"). 

A. Timer Unit (CV) 

1. Contact 

a) By turning the time dial, move the moving con­
tacts until they deflect the stationary contact 
to a position where the stationary contact is 
resting against its backstop. The index mark 
located on the movement frame should coincide 
with the "0" mark on the time dial. For double 
trip relays, the follow on the stationary con­
tacts should be approximately 1/64". 

b) For relays identified with a "T", located at 
lower I eft of stationary contact block, the index 
mark on the movement frame will coincide with 
the "0" mark on the time dial when the station­
ary contact has moved through approximately 
one-half of its normal deflection. Therefore 
with the stationary contact resting against th� 
backstop, the index mark is offset to the right 
of the "0" mark by approximately .020". The 
placement of the various time dial positions in 
line with the index mark will give operating 
times as shown on the resoective time-current 
curves. For double trip relays, the follow on 
the stationary contacts should be approximately 
1/32�'. 

2. Minimum Trip Current -The adjustment of the 

spring tension in setting the minimum trip current 

value of the relay is most conveniently made with the 

damping magnet removed. Close directional contacts. 

With the time dial set on "0", wind up the spiral 

spring by means of the spring adjuster until approxi­

mately 6-3/4 convolutions show. 

Set the relay time dial to position 6. 

Adjust the control spring tension so that the 

moving contact will leave the backstop at 65 volts 

+1.0% and will return to the backstop at 65 volts 

-1.0%. 
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TY P E CRN-1 R E LAY--------------------------------------------------------

TABLE 1 

DIR E C TIO N A L  U NIT S EN SIT IVITY 

Val ues for Min. Pick-Upt 

Re lay Type 

CRN-1 

Rating 

Vo lts 

120 

or 208 

Volts A mperes Phase Angle Relation ship 

Rated .020 I leading V by 30
°

tt 

Rated .023 I in-phase with V 

t The energization quantities are input quantities at the relay terminals. 
tt Maximum: torque angle. 

3. Time Curve Calibration -Install the perman­

ent magnet. 

Set the time dial to position tt 11. Apply rated 
voltage to terminals 6 and 7 with directional contacts 

closed. Adjust the permanent magnet keeper until 

the operating time is 40 seconds ±3%. 

B. Indicating Contactor Switch - Unit (ICS) 

Close the main relay contacts and pass sufficient 

d-e current through the t rip circuit to close the con­

tacts of the ICS. This value of current should be not 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

C. Directional Unit (D) 

1. The upper pin bearing should be screwed down 
until there is approximately .025" clearance between 

it and the top of shaft bearing. The upper pin bearing 

should then be securely locked in position with the 

lock nut. The lower bearing position is fixed and 
cannot be adjusted. 

2. The contact gap adjustment for the directional 
unit is made as follows: 

With the moving contact in the normally-opened 
position, i.e. against the right stop on bridge, screw 

in the stationary contact until both contacts just 

close as indicated by a neon lamp in the contact cir­

cuit. Then, screw the stationary contact away from 

the moving contact 3/4 of a turn. The clamp holding 

the stationary contact housing need not be loosened 
for the adjustment since the clamp utilizes a spring­

type action in holding the stationary contact in 

position. 

The set screw in the stationary contacts have 

6 

been shop adjusted for optimum follow and this ad­

justment should not be disturbed. 

The moving contact assembly has been factory 

adjusted for low contact bounce performance and 

should not be changed. 

3. Maximum Torque Adjustment -Apply rated 

voltage to terminals 6 and 7, and 4 amperes to ter­
minals 8 and 9, making sure the polarities are correct. 

With the voltage and current in phase, the contacts 

should close. Now adjust the angle between current 

and voltage to 120° (current leading the voltage). 
Adjust the resistor to just close the contacts. con­

tacts should open when the angle between current and 

voltage is 120° + 1° leading. 

4. The sensitivity adjustment is made by varying 
the tension of the spiral spring attached to the moving 

element assembly. The spring is adjusted by plac­

ing a screwdriver or similar tool into one of the 

notches located on the periphery of the spring ad­
juster and rotating it. The spring adjuster is located 

on the underside of the bridge and is held in place by 
a spring type clamp that does not have to be loosened 

prior to making the necessary adjustments. 

The spring is to be adjusted such that the con­

tacts will close as indicated by a neon lamp in the 

contact circuit when energized with the required cur­

rent and voltage as shown in Table 1. This table 

indicates that the spring can be adjusted when the 

phase angle relationship between the operating cir­

cuit and the polarizing circuit is at the maximum tor­

que angle or when the circuit relationship has the 

operating and polarizing circuits in phase. It is 

recommended that a single phase (in phase relation-
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ZUO TORQUE 

----R ELAY TR IPS FOR POWER FLOW I N  TH I S  DIRECT I ON  

PHASE ROTAT I ON 1,2,3 
·�-4��--�--------------�---------------1 

�----��--�--------+---�---------2 

T I MI NG UN I T  

NEG. 

lGS 

�t: l�� 2 

cf12'" 

TC 

DEV I CE NUMIER CHART 
32 • REVERSE POWER RELAY TYPE CRM·1 

32·9 - D I RECTI ONAL ELEMENT OF CRM-1 
3 Z-T- T I MER OF CRN·l 

S2- POWER C I RCU I T  IREAKER 
ICS - I ND I CATING COMTACTOR SWITCH 

TC - IREAKER TRIP COIL 
a - BREAKER AUX I L I ARY CONTACT 

184A466 

.* Fig. 5. External Schematic of the Type CRN-1 for Reverse Power Protection. 

-RELAY TRIPS FOR POWER FLOW IN THIS DIRECTION LOCAL 
GENERATION 

UTILITY{ 
SYSTEN 
TIE 

.,.C 
p l

2

·T f::·T 
J
ICS 

1:, T 

L52 il. � Ic 

NEG 
Vc 

A B C PHASE ROTATIOI A. 8, C 

STATION 
BUS 

--+---f----+---YA -�--+--t---- va -�---___.--�vc 

V�CLOSING ZONE 

� DIRECTIONAL UNIT 
' \_ Vac 

\ TIMING UNIT 
ra \ va 
'.---ZERO TORQUE 
\ LINE 

\ 

DEV ICE IUIIIIEI CHAIT 

32 -REVERSE POIER RELAY TTPE CU-I 

32·0 -DIRECTIOU.l ELEIIIEIT OF CU-I 

32-T -TliiiER OF CR I-1 

52-POIEI CIRCUIT IIEUER 

ICS -IIDlCATIU CONUCTOR SWITCH 

TC-IREUER TRIP C O I L  

l-IRE AlEI AUXlLIAII'f COITA CT 

* Fig. 6 External Schematic of the CRN- 1 Relay to Prevent Reverse Magnetization When Utility Tie is Removed 
From the Local System. 
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TYPECRN-1 RELAY------------------------------------------------------------

} TO {11110 STARTS 

TINEa WMU SWITCtl 
ST.UT "S" CLOSES 

A.C. S&IPPI.Y 

184A368 

Fig. 7. Test Connections for the Timer Unit of the Type 

CRN- 1 Relay in the Type FT-2 1 Case. 

8 

ship) set-up be used as a matter of ease and con­

venience. 

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 nameplate data. 

ENERGY REQUIREMENTS 

The 60 cycle burden of the units of the type 

CRN-1 relay are as follows: 

Coil 

Timer 

Qirectional 

Potential 

Directional 

Current 

Burden at 

Rated voltage 

Rated voltage 

5 Amps. 

V o l t ­

Amp eres 

6.5 

3. 5 

5.5 

o Angle that current lags the voltage. 

P owerD 

Fa ctor 
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TYPECRN-1 RELAY _________________________________________________________ 1·_L._4_1-_2_51_·2 __ E 

w 

I 
1�0-32. SC.REW �· 

-7 PA.NEL 
� 

� SPACE.RSFOR 
v TI-l IN PANE\..S 

�-18SC.R£.W IG (FOR \1-\IC\A. 
PANEL USE �-18 ':>TUD) 
oiC)D-3c SCREW 

TERMINAL �ND 
W\OUNTitH;.· Dt:TA.I\..'5 

NOTE.: .ALL. DIMEN5\0NS 
IN !NCrt£S 

l D\,._.4-I-IOLES FOR 
4 . 190-3'2. MTC:r. SCREW$ 

P�NEL CUTOUT t DRIL\..IlolG­
I'"OR SEMI-F\..U�\-1 'MTG. 

I 
'3'l. 

PANE:\.. PR\L\..\ NG- OR CUTOUT 
PRO;:iE..C:T\0" MTG. 

(rRONT V\E.W) 

57-D-7901 

Fig. 8. Outline and Drilling Plan for the Type CRN-1 Relay in the Type FT-21 Case. 
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INSTALLATION • 

Westinghouse I. L. 41-251.2E 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CRN-1 REVERSE POWER RELAY 

CAUTION 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 LI C A T I O N  

* The type CRN- 1 relay is a single phasG direc­

tionally controlled timing relay used to protect a-c 
generators from motoring. When such a condition oc­

curs and persists for a predetermined time interval, 

the generator may be tripped or an alarm sounded. 

The directional unit has 30° maximum torque char­

acteristics and the timer unit is adjustable from 

approximately 2 to 40 seconds. 

CONSTRUCTION AND OPERATION 

The relay consists of a directional unit, a timing 

unit, and an indicating contactor switch unit. 

Timer Unit (CV) 

The timer unit operates on the induction-disc prin­

ciple. A main coil located on the center leg of an 

"E" type laminated structure produces a flux which 

divides and returns through the outer legs. A shading 

coil causes the flux through the left leg (front view) 

to lag the main pole flux. The out-of-phase fluxes 

thus produced in the air gap causes a contact closing 
torque. 

Directional Unit (D) 

The directional unit is a product induction cylin­

der type unit operating on the interaction between the 

polarizing circuit flux and the operating circuit flux. 

Mechanically, the directional unit is composed of 

four basic components: a die-cast aluminum frame, 

an electromagnet, a moving element assembly, and a 

molded bridge. 

The frame serves as the mounting structure for the 

magnetic core. The magnetic core which houses the 

SU PERSEDES I . L. 41-251.2D 
*Denotes change from superseded issue. 

lower pin bearing is secured to the frame by a locking 

nut. The bearing can be replaced, if necessary, with­

out having to remove the magnetic core from the 

frame. 

The electromagnet has two series-connected 

polarizing coils mounted diametrically opposite one 

another; two series-connected operating coils mounted 

diametrically opposite one another; and two locating 

pins. The locating pins are used to accurately posi­

tion the lower pin bearing, which is mounted on the 

frame, with respect to the upper pin bearing, which 

is thre aded into the bridge. The electromagnet is 
secured to the frame by four mounting screws. 

The moving element assembly consists of a 

spiral spring, contact carrying member, and an alu­

minum cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 

bottom jewel bearings. The shaft rides between the 

bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the electro­

magnet and the magnetic core. The stops for the 

moving element contact arm are an integral part of 

the bridge. 

The bridge is secured to the electromagnet and 

frame by two mounting screws. In addition to hold­

ing the upper pin bearing, the bridge is used for 

mounting the adjustable stationary contact housing. 

The stationary contact housing is held in position by 

a spring type clamp. The spring adjuster is located 

on the underside of the bridge and is attached to the 

moving contact arm by a spiral spring. The spring 

adjuster is also held in place by a spring type clamp. 

With the contacts closed, the electrical con­

nection is made through the stationary contact hous­

ing clamp, to the moving contact, through the spiral 

spring out to the spring adjuster clamp. 

The timer unit cannot be energized unless the 

power flow is in the tripping direction because its 
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TYPE CRN-1 RELAY--

---------------------------------------------------------

1 

Fig. 1 .  Type CRN-1 Relay Without Case. 1 - Directional Unit (D). 2 -Timer Unit (T). 3- lndicating Contactor Switch (ICS). 
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INDICATING 
COIITACTOR ­
SWI TCH 

WITH RELATIVE IIISTAIITAMEOUS 
POLA� ITY AS SHOWH, THE 
DIRECTIONAL CONTACTS CLOSE, 

INTERNAL SCHEMAnC 

___--TI NER UNIT 

..- D I RECTIOUL U II I T  

184A404 

Fig. 2. Internal Schematic of the Single Trip Type CRN- 1 
Relay in the FT-21 Case. 

potential coil is connected in series with the con­

tacts of the directional unit. Hence, the relay is 

directionally controlled. 

� Indicating Contactor Switch U nit (ICS) 

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop. 

The target is reset from the outside of the case by a 
push rod located at the bottom of the cover. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls 

the pickup value of the switch. 

CHARACTERISTICS 

The type CRN-1 relay is available with either a 
120 volt or 208 volt rating. 

Timer U n it (CV) 

The timer unit is rated at 120 or 208 volts, 60 

cycles. The minimum trip value is 54% of rated 

voltage. The continuous overload capacity is 110% 

of rated voltage. Characteristic time curves are 

shown in r'ig. 4 for various voltages and time lever 

settings. 

IIIDICATIIIG 
CQIITACTOR-------- -­
SWI TCH 

WITH RELATIVE IIISTAIITANEOUS 
PQL.ARITY AS SHOWN, THE 
D I IIECTIOIU.L CDIHACTS CLOSE 

T IMER U II I T  

OI IIECTIOIIAL U II I T  

CHASS I S OPEUTEO 
SHORT ING SWITCH 

RED IUJIOLE 

CURRENT TEST JACK 

TERNIMAL 

184A405 

Fig. 3. Internal Schematic of the Double Trip Type CRN- 1 
Relay in the FT-21 Case. 

Directiona l Unit (D) 

The directional unit has its maximum torque when 
the current leads the voltage by 30°. The unit should 

be connected using the 30° connection. When using 

this connection the maximum torque of the relay 

occurs at 100% P . f'. 
, /  � .  <;.'/1 - I.)- I S..:: <:.. -

Trip Circuit 
tfi.�,_ � 

r 

The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts of the indi­
cating contactor switch will safely carry this current 

long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 
provide a pickup setting of 0 . 2  or 2 amperes. To 
change taps requires connecting the lead located in 
front of the tap block to the desired setting by means 

of a screw connection. 

Trip Circuit Cons tant 

Indicating Contact Switch (ICS) 

0.2 ampere tap 

2.0 ampere tap 

6. 5 ohms d-e resistance 

0.15 ohms d-e resistance 

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 four mounting holes 

on the flange for semi-flush mounting or by means of 

the rear mounting stud or studs for projection mount-
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TY P E CRN-1  R E LAY-----------------------------------------------------------

2 3 4 5 6 7 8 9 10 I I  

T IME DIAL POSITION 

184A547 

Fig. 4. Typical Time Curves of the Timer Unit of the 
120 volt Type CRN- 1 Relay. Proportional voltage 

apply for the 208 volt relay. 

ing. Either a mounting stud or the mounting screws 

may by utilized for grounding the relay. The elec­

trical conne ctions may be made directly to the termi­
nals by means of screws for steel panel mounting or 
to the terminal studs furnished with the relay for 

thick panel mounting. The terminal studs may be 

easily removed or inserted by locking two nuts on the 
stud and then turning the proper nut with a wrench. 

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

For correct operation, the type CRN- 1 relay should 
be connected so t hat maximum torque occurs for unity 

power factor on the system. Since the directional unit 
has a 30° characteristic,  this may be accomplished 

by using the connections shown in Fig. 5 .  

The voltage operated timer unit should b e  con­

nected across the line . External schematic for this 

application as shown in Fig. 5.  

SETTINGS 

There is only one setting to be determined. This 

is the time delay of the voltage operated timer, and 

4 

it is adjusted by the time dial pos ition. Fig. 4 gives 

a curve of time delay vs time dial setting for various 

impre ssed voltage s. Time is approximately propor­
tional to time dial setting. 

I n d icat i ng Contactor S w i tch ( I CS )  

N o  setting i s  required o n  the ICS unit except the 

selection of the 0 . 2  or 2.0 ampere tap setting. This 
selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 

of the connecting screw. When the relay energized a 
1 25 or 250 volt d-e type WL relay switch, or equiva­

lent, use the 0 . 2  ampere tap. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct op era­
tion of this relay have been made at the factory and 

should not be distrubed aft er receipt by the customer. 

If the adj ustments have been chang ed, the relay 
taken apart for repairs, or if it is desired to check 

the adjustments at regular maintenance periods, the 
instructions below should be foll owed. 

All contacts should be cleaned periodically. A 

contact burnisher Stt 182A836H01 is recommended for 
this purpose. The use of abrasive material for 

cleaning contacts is not recommended, because of 
the danger of embedding small particles in the face of 
the soft silver and thus impairing the contact. 

A cceptance Check 

The following check is recommended to insure 
that the relay is in proper working order: 

A. Timer Unit (CV) 

The directional unit contacts must be in the 
closed po sition when c hecking the operation of the 
timer unit . 

1. Contact 
a) By turning the time di al , mo ve the moving con­

tacts until they defl ect th e st ationary contact 
to a po sition where the stationary contact is  
resting against its backstop. Th e  index mark 
located on the movem ent frame should coincide 
with the "O" mark on the time dial . For doubl e 
trip relays, the follow on the stationary con­
tacts should be approximately 1/64". 

b) For relays identified with a "T", located at 
lower l eft of stationary contact block , th e index 
mark on the movement frame will coincide with 
the "0" mark on the time dial when th e station­
ary contact has moved through appro ximately 
one-half of its normal deflection. Therefore, 
with the stationary contact resting against the 
backstop, th e index mark is offset to the right 
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TY P E CRN-1 R E LAY ------------------------------------------------------���. L�- �41_-2�5�1 .�2E� 

of the "0" mark by approximately . 020". The 
placement of th e various time dial positions in 
line with th e index mark will give operating 
times as shown on th e respective time-current 
curves. For double trip rel ay s ,  the follow on 
the stationary contacts should be approximately 
1/32". 

2. Minimum Trip Current - Set the time dial to 

position 6. Alternately apply 54% of rated voltage 

plus 3% and minus 3%. The moving contact should 

leave the backstop at plus 3% and should return to 
the backstop at minus 3%. 

3.  Time Curve - Fig. 4 shows the time curve 

for the CRN- 1 relay. With the time dial set to the 
indicated position, apply the v oltages specified and 

measure the op erating time of the relay. The opera­

ting times should equal those of Fig . 4 plus or minus 

5 percent. 

B. Indicating Contactor Switch (ICS) 

Clo se the main relay contacts and pass sufficient 
d-e current through the trip circuit to close the con­

tacts of the ICS. This value of current should not be 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

The contact gap should be approximately . 047" 
between the bridging moving contact and the adjust­

able stationary contacts . The bridging moving con­

tact should touch both stationary contacts simultan­
eously. 

C. Directional Unit (D) 

1. contact Gap - The gap between the stationary 

contact and moving contact with the relay in a de­

energized position should be appro ximately . 020 " .  

2 . Sensitivity - The respective directional units 

should trip with value of energization and phase 

angle relationships as indicated in Table 1. 

Routine Maintenance 

All relays sho uld be inspected periodically and 
the time of op eration sho uld be checked at least once 

every year or at such other time intervals as may be 

dictated by experience to be suitabl e to the partic­

ular application. Phantom loads should not be used 

in testing induction-type relays because of the re­

sulting distorted current wave form which produces an 

error in timing . 

All contacts should be periodically cleaned. A 
contact burnisher Slt 182A836H0 1 is recommended for 

this purpose.. The use of abrasive material for clean­
ing contacts is not recommended, because of the dan­

ger of embedding small particles in the face of the 
soft silver and thus impairing the contact. 

Calibration 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs or 
the adjustments have been disturbed. This procedure 

should not be used unless it is apparent that the 
relay is not in proper working order. (See "Accept ­
ance Check "). 

A. Timer Unit (CV) 

1.  Contact 

a) By turning the time dial , move the moving con­
tacts until they defl ect the stationary contact 
to a position where the stationary contact is 
resting against its backstop. The index mark 
located on the movement frame should coincide 
with the "0" mark on the time dial. For double 
trip rel ays, the fol low on the station ary con­
tacts should be appro ximately 1/64". 

b) For rel ays identified with a "T" ,  lo cated at 
lower l eft o f  stationary contact block , the index 
mark on the movement fram e wil l  coincide with 
the "0" mark on th e tim e dial when the station­
ary contact has moved through approximately 
one-half of its normal deflection. Therefore 
with the station ary contact resting against th� 
backstop, the index m ark is offset to the right 
of the "0" mark by approximately .020". The 
placement of the various time dial positions in 
line with the index mark wil l  give op erating 
tim es as shown on the respective time-current 
curves. For doubl e trip relays,  the fol low on 
the stationary contacts should be approximately 
1/32�'.  

2.  Minimum Trip Current - The adjustment of the 
spring tension in setting the minimum trip current 
value of the relay is most conveniently made with the 

damping magnet removed. Close directional contacts. 

With the time dial set on "0",  wind up the spiral 

spring by means of the spring adjuster until approxi­

mately 6-3/4 convolutions show. 

Set the relay time dial to position 6. 

Adjust the control spring tension so that the 

moving contact will leave the backstop at 65 volt s 

+ 1 . 0% and will return to the backstop at 65 volts 

- 1 . 0%. 
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TYPE CRN-1 RELAY ________________________________________________________ __ 

TABLE 1 

D I RECT I ON A L  UNI T SEN S I T I V I TY 

Val ues for Min. Pick-Upt 
Rating 

Relay Type Vo lts  Vo l ts Amperes Phase Angle Relation ship 

CRN- 1 120 Rated . 020 I leading V by 30
°

t t  

or 208 Rated . 023 I in-phase with V 

t The energization quantities are input quantities at the relay terminals. 
tt Maximum torque angle. 

3. Time Curve Calibration - Install the perman­

ent magnet. 

Set the time dial to position # 1 1 .  Apply rated 
voltage to terminals 6 and 7 with directional contacts 

closed .  Adjust the permanent magnet keeper until 

the operating time is 40 seconds ±3%. 

B. Indicating C ontactor Switch - Unit (ICS) 

Close the main relay contacts and pass sufficient 

d-e current through the t rip circuit to close the con­
tacts of the ICS. This value of current should be not 

greater than the particular ICS tap setting being used. 
The indicator target should drop freely, 

C. Directional Unit ( D) 

1 .  The upper pin bearing should be screwed down 
until there is approximately . 025" cl earance betwe en 

it and the top of shaft bearing. The upper pin bearing 
should then be securely locked in position with the 
lock nut. The lower bearing position is fixed and 
cannot be adjusted. 

2. The contact gap adjustment for the directional 
unit is made as follows: 

With the mov ing contact in the normally-opened 

position, i. e. agai nst the right sto p on bridge, screw 
in the stationary contact until both contacts just 

close as indi cated by a neon lamp i n  the contact cir­

cuit. Then , screw the stationary contact away from 
the moving contact 3/ 4 of a turn. The clamp holding 

the stationary cont act housing need not be loo sened 
for the adjustment since the clamp utilizes a sp ring­
type action in holding the stationary contact in 

position. 

The set screw in the stationary contacts have 

6 

been shop adjusted for optimum follow and this ad­
j ustment should not be disturbed. 

The moving contact assembly has been factory 

adjusted for low contact bounc e performance and 
should not be changed. 

3.  Maximum Torque Adjustment - Apply rated 
voltage to terminals 6 and 7, and 4 amperes to ter­
minals 8 and 9 , making sure the polarities are correct . 

With the voltage and current in Phase, the contacts 

should close. Now adjust the angle between c urrent 

and voltage to 120° (current leading the voltage). 

Adjust the resistor to just close the contacts .  con­
tacts should open when the angle between current and 
voltage is 1 20° + 1° leading, 

4. The sensitivity adjustment is made by varying 
the tension of the spiral spring attached to the moving 
el ement assembly. The spring is adjusted by plac­

ing a screwdriver or simil ar tool into one of the 
notches located on the periphery of the spring ad­
juster and rotating it. The spring adjuster is located 
on the underside of the bridge and is held in place by 
a spring type clamp that do es not have to be loosened 

prior to making the necessary adjustments. 

The spring is to be adjusted such that the con­
tacts will close as indicated by a neon lamp in the 

contact circuit when energized with the required cur­

rent and voltage as shown in Table 1 .  This table 

indicates that the spring can be adjusted when the 

phase angle relationship between t he operating cir­

cuit and the polarizing circuit is at the maximum tor­
que angle or when the circuit relationship has the 

operating and polarizing circuits in phase. It is 

recommended that a singl e phase ( in phase rel ation-
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,...__ ___ RELAY TR IPS FOR POWER FLOW I Ii  TH I S  D l RECTI OII 

O I RECTIOHAL)J· 
UN I T  v1 

ZERO TORQUE L I ME\ /"' I- - -
' I 

I 
- - - - _ .!�{  _ _  _ 

32·0 32-T  
� �2 32��

l4-J 

T I MI NG UN I T  

' ,  __.--- CLOS I N Q  ZONE 
..---

lGS 

� !:  l �n � 2 

cjp_" 

TC 

NEG. 

DEV I CE NUMIER CHAIT 
32 - REVERSE POWER RELAY TYPE CRI-1 

32-9 - D I RECTIONAL ELEMENT OF CRJ-1 
32-T - T I MER OF CRN-1 

S2 - POWER Cl RCU I T  IREAKER 
ICS - I ND I CAT I NG COMTACTOR SWITCM 

TC - IREAkER TRIP COIL 
a - IREAKER AUX I L I ARY CONTACT 

184A466 

.* F ig. 5. External S chemat ic of the Type CR N- 1 for R ev erse Power Protect ion. 

-RELAY TRI PS FOR POWER FLOW IN THIS OIRECTION LOCAL 
GENERATION 

UTILITY{ 
SYSTEN 
TIE 

POSC.O.C. TRIP BUS 
0 

s 

!CS 32-T0ICS 

NEG 

b T 

L

5
1
il. 

2 
c 

A 8 C PHASE ROTATION A. 8, C 

A 8 

-+---1---+---v� 
-�--+--+----- vs -+-----..... --�·vc 

STATION 
BUS 

DEVICE IU M I ER CHART 

32 -REVERSE POIER RELAY TYPE CU-I 

32-D -DIRECTIOU.l ELEIIIEIT OF C R il - l  

32-T - TillER Of CR I-1 

52 -POlE I CIRCUIT IlEA lEI 

ItS - IIDICATIU CONTACT OR SWITCH 

Tt -III.EUER T R IP COI L 

l -III.EAlER AUXILIARY COITACT 

* Fig. 6 External Schemat ic of the CR N- 1 R elay to Prevent R everse Magnetization When Utilit y Tie is R emoved 
F rom the Local System. 
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TYPE CRN-1 RELAY----------------------------------------------------------

} TO {T I IIIEI STAITS 
TIMER WMEI SWITCH 
STAIT 'S' CLOSES 

A.C. SUPPLY 

184A368 

Fig. 7. Tes t Connec tions for the Timer Uni t of the Type 
CRN-1 R elay in the T ype FT- 2 1  Case. 

8 

ship ) set-up be used as a matter of ease and con­

venience. 

RENEWAL PARTS 
Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can b e  
furnished t o  the customers who are equipped for doing 

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

ENERGY REQUIREMENTS 

The 60 cycle burden of the units of the type 

CRN- 1 relay are as follows: 

Co i l  

Timer 

Qirectional 

Potential 

Directional 

Current 

B urden at 

Rated voltage 

Rated voltage 

5 Amps. 

V olt­

A m peres 

6 . 5  

3 .5  

5 .5  

o Angle that current lags the voltage . 

P ower D 

F actor 
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SPACERSFOR 
THIN PANELS 

�-19SCRE.W IG (FOR \�ICVC.. 
PANEL USE fkiB C::.TUD) 

. ! '3 0 ·3'2. SCREW 

TERMIN.I'..L )!.N D 

MouNT I N G- Dt:i�IL� 

NOTE ; .ALL. DIMEN� \ O NS 
IN I NCH E: S  

l DIJ>... -4- \-IOLE.S FOR 
+ .190·3"2. 111\T<j. SCREW$ 

Pt>.NEL CUTOUT ( DR.ILI..I W G­
F"OR SEMI-F LU�\-1 \.AT�. 

I I 
1 a"Z. 1i� 

PANE:\.. CR\LL \ NG- OR CUTOUT FOR 
PROJ"E.C.T\0� MTG. 

(rRO�T VIEW) 

57-D- 7901 

Fig. 8. Outline and Drilling Plan for the Type CRN- 1 Relay in the Type FT-2 1 Case. 
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INSTA L L ATION • OPERATION • MAINTENANCE 
�� ® en IN S TRUCTI O NS ��li)W�Noc 
\"7 - � 

� * . �----------------------------------------------------------------� 
r-

TYPE CRN-1 REVERSE POWER 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 A T I O N  

The type CRN-1 relay is a three phase direction­
ally controlled timirrg relay used to protect a-c gen­

erators from motoring. Whe n such a condition occurs 

and persists for a predetermined time interval, the 

generator may be tripped or an alarm sounded. The 

directional unit has watt characteristics and the timer 

unit is adjustable from approximately 2 to 40 seconds. 

C O N S T R U C T I O N  A N D  O P E R A T I O N 

The relay consists of a directional unit, a timing 

unit, and an indicating contactor switch unit. 

T i mer U n i t  ( C V )  

The timer unit operates o n  the induction-disc prin­

ciple. A main coil located on the center leg of an 

" E •  type laminated structure produces a flux which 

divides and returns through the outer legs. A shading 

coil causes the flux through the left leg (front view) 

to lag the main pole flux. The out-of-phase fluxes 

thus produced in the air gap causes a contact closing 

torque. 

Directional Unit (D) 

The directional unit is a product induction cylin­

der type unit operating on the interaction between the 

polarizing circuit flux and the operating circuit flux. 

Mechanically, the directional unit is composed of 

four basic components : a die-cast aluminum frame, 

an electromagnet, a moving element assembly, and a 

molded bridge. 

The frame serves as the mounting structure for the 

magnetic core. The magnetic core which houses the 

NEW I N FORMATION 

lower pin bearing is secured to the frame by a locking 

nut. The bearing can be replaced, if necessary, with­

out having to remove the magnetic core from the 

frame. 

The electromagnet has two series-connected 

polarizing coils mounted diametrically opposite one 

another; two series-connected operating coils mounted 

diametrically opposite one another; two magnetic ad­

justing plugs; upper and lower adjusting plug clips, 

and two locating pins. The locating pins are used to 

accurately position the lower pin bearing, which is 

mounted on the frame, with respect to the upper pin 

bearing, which is threaded into the bridge. The elec­

tromagnet is secured to the frame by four mounting 

screws. 

The moving element assembly consists of a 

spiral spring, contact carrying member, and an alu­

minum cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 

bottom jewel bearings . The shaft rides between the 

botto m pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the electro­

magnet and the magnetic core. The stops for the 

moving element contact arm are an integral part of 

the bridge. 

The bridge is secured to the electromagnet and 

frame by two mounting screws. In addition to hold­

ing the upper pin bearing, the bridge is used for 

mounting the adjustable stationary contact housing. 

The stationary contact housing is held in position by 

a spring type clamp. The spring adjuster is located 

on the underside of the bridge and is attached to the 

moving contact arm by a spiral spring. The spring 

adjuster is also held in place by a spring type clamp. 

With the contacts closed, the electrical con­

nection is made through the stationary contact hous­

ing clamp , to the moving contact, through the spiral 

spring out to the spring adjuster clamp . 

The timer unit cannot be energized unless the 

power flow is in the tripping direction because its 
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T Y PE C RN - 1  R E L AY-----------------------------------------------------------

1 

Fig. J. Type CRN- J Relay Without Case. J - D irectional Un it (D). 2 - Tim er Unit (T). 3 - Indicating Contactor Switch (ICS). 
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I IIOICATIIIG 
COII TACTOR 
SWITCII 

_...-TIMEI UIIIT 

D I RECTIC*AL UIIT 

rl--+--+--CI.t.SSIS <Wf:UTfD 

Wlllt RELATIVE IKSTAIITAIIEOUS 
POU.il l TY AS SMOWM , TilE 
DIAECTI'*'L C.OITACTS CLOSE. 

SIIGJITIJI� SIITCtl 

TEIMIUL 

184A4o4 

Fi g. 2. Internal Schematic of the Single Tri p Type CRN-1 
Relay in the FT-21 C ase. 

potential coil is connected in series with the con­

tacts of the directional unit. Hence,  the relay is 

directionally controlled. 

I n d icatin g  Contactor S w itch U n it ( I CS )  

The d-e indicating contactor switch is a small 

clapper type device . A magnetic armature , to which 

leaf-spring mounted contacts are attached, is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 
which allows the operation indicator target to drop. 
The target is reset from the outside of the case by a 
push rod located at the bottom of the cover. 

The front spring , in addition to holding the target, 

provides restraint for the armature and thus controls 
the pickup value of the switch. 

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

The type CRN- 1 relay is available with either a 
120 volt or 208 volt rating. 

T i m e r  U nit ( C V )  

The timer unit is  rated at 1 20 or 208 volts, 60 
cycles. The minimum trip value is 54% of rated 

voltage. The continuous overload capacity is 1 10% 
of rated voltage. Characteristic time curves are 

shown in Fig. 4 for various voltages and time lever 

settings .  

IIIDICATIII G 
COMTACTOR-- 1 • I 
SWITCH 

J&l:.�hurue��ta,eous 
DI I£CTIOI.U. �TACTI CLOSE 

IMlDIJW. ICHDIATIC 

TI NEA UIIIT 

O I IECTIOUL UIIT 

- CHASSI S  OPERATED 
SHOII:TIIUi SWITCH 

liED KANDLE 
TESf S*IIITCH 
CURRUT TEST "ACI: 
TERMIIIAL 

184A405 

Fig. 3. I nternal Schematic of the D oub le Trip Type CRN-1 
Relay i n  the FT-21 C ase. 

Direct ional U n it ( D )  

The directional unit has its maximum torque when 

the current leads the voltage by 30°. The unit should 
be connected using the 30° connection. When using 

this connection the maximum torque of the relay 

occurs at 100% P . F .  

T rip Circuit 

The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts of the indi­
cating contactor switch will safely carry this current 

long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 
provide a pickup setting of 0 . 2  or 2 amperes . To 
change taps requires connecting the lead located in 
front of the tap block to the desired setting by means 
of a screw connection. 

T rip Circuit Con stant 

Indicating Contact Switch ( ICS) 

0 . 2  ampere tap 

2. 0 ampere tap 
6. 5 ohms d-e resistance 

0. 15 ohms d-e resistance 

I N S T A L L A T 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 

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-
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T Y P E C R N - 1  R E LAY---------------------------------------------------------

60 
�; 105 VOLTS 

55  

50 -1 · +  ;t 
tli C/) 0 45 �-

z 90 VOLTS 120 VOLTS 0 
0 40 UJ ft (/) 
� 3 5  
UJ 30 � tt 1-
(!) 25 125 VOLTS z 
in 20 0 ...J 0 1 5  t ' l • 

10 � i:t I 
5 

2 3 4 5 6 7 8 9 10 I I  

TIME DIAL POSITION 

Fig. 4. Typical Time Curves of the Timer Unit of the 
120 volt Type CRN- 1 Relay. Proportional voltage 

apply for the 208 volt relay. 

ing. Either a mounting stud or the mounting screws 
may by utilized for grounding the relay. The elec­
trical conne ctions may be made directly to the termi­
nals by means of screws for steel panel mounting or 
to the terminal studs furnished with the relay for 
thick panel mounting. The terminal studs may be 
easily removed or inserted by locking two nuts on the 
stud and then turning the proper nut with a wrench. 

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

For correct operation, the type CRN- 1 relay should 
be connected so that maximum torque occurs for unity 
power factor on the system. Since the directional unit 
has a 30° characteristic , this may be accomplished 
by using the connections shown in Fig. 5 .  

The voltage operated timer unit should b e  con­
nected across the line. External schematic for this 
application as shown in Fig. 5. 

S E T T I N G S 

There is only one setting to be determined . This 
is the time delay of the voltage operated timer, and 

4 

it is adjusted by the time dial position. Fig. 4 gives 
a curve of time delay vs time dial setting for various 
impressed voltages. Time is approximately propor­
tional to time dial setting. 

I n d i ca t i ng Conta c tor Sw i tc h  ( I C S )  

No setting i s  required on the ICS unit except the 
selection of the 0 . 2  or 2 . 0  ampere tap setting. This 
selection is macie by connecting the lead located in 
front of the tap block to the desired setting by means 
of the connecting screw. When the relay energized a 
1 25 or 250 volt d-e type WL relay switch, or equiva­
lent, use the 0 . 2 ampere tap . 

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 op era­
tion of this relay have been made at the factory and 
should not be distrubed after receipt by the customer. 
If the adjustments have been chang ed, the relay 
taken apart for repairs, or if it is desired to check 
the adjustments at regular maintenance periods, the 
instructions b elow should be followed. 

All contacts should be cleaned periodically. A 
contact burnisher S�t182A836H0 1 is recommended for 
this purpose. The use of abrasive material for 
cleaning contacts is not recommended, because of 
the danger of embedding small particles in the face of 
the soft silver and thus impairing the contact. 

A cceptance C heck 

The following cjleck is recommended to insure 
that the relay is in proper working order: 

A. Timer Unit (CV) 

The directional unit contacts must be in the 
closed po sition when checking the operation of the 
timer unit . 

1. Contacts - BY turning the time dial, move the 
moving contacts until they deflect the stationary 
contact to a position where the stationary contact is 
just resting against its backstop. The index mark 
located on the movement frame should coincide with 
the "0 " mark on the time dial . 

For double trip relays, the follow on the station­
ary contacts should be approximately . 032" . 

2. Minimum Trip Current - Set the time dial to 
position 6. Alternately apply 54% of rated voltage 
plus 3% and minus 3%. The moving contact should 
leave the backstop at plus 3% and should return to 
the backstop at minus 3%. 
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3. Time Curve - Fig . 4 shows t he time curve 
for the CRN- 1 relay. With the time dial s et to the 
indicated position, apply t he v oltages specified and 
measure the operating time of the relay. The op era­

ting times should equal those of Fig . 4 plus or minus 

5 percent. 

B.  Indicating Contactor Switch (ICS) 

Clo se the main relay contacts and pass sufficient 

d-e current through the trip circuit to close the con­

tacts of the ICS. This value of current should not be 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

The contact gap should be approximately . 047 " 

between the bridging moving contact and the adjust­

able stationary contacts.  The bridging moving con­

tact should touch both stationary contacts simultan­
eously. 

C. Directional Unit (D) 

1 .  Contact Gap - The gap between the stationary 
contact and moving contact with the relay in a de­
energized position should be approximately .020 " . 

2 . Sensitivity - The respective directional units 

should trip with value of energization and phase 

angle relationships as indicated in Table 1. 

Rout i n e  M a i n tenance 

All relays should be inspected p eriodically and 
the time of op eration should be checked at least once 

every year or at such other time intervals as may be 

dictated by experience to be suitabl e to the partic­

ular application. Phantom loads should not be used 
in testing induction-type relays because of the re­
sulting distorted current wave form which produces an 
error in timing. 

All contacts should be periodically cleaned. A 
contact burnisher S#182A836H0 1 is recommended for 
this purpose. The use of abrasive material for cl ean­
ing contacts is not recommended, because of the dan­

ger of embedding small particles in the face of the 
soft silver and thus impairing the contact. 

C a l i brat i o n  

U s e  the following procedure for calibrating the 

relay if the relay has been taken apart for repairs or 

the adjustments have been disturbed . This procedure 

should not be used unless it is apparent that the 
relay is not in proper working order. (See "Accept ­

ance Check "). 

A. Timer Unit (CV) 

1. Contacts - By turning the time dial move the 

moving contacts until they d efl ect the stationary con­
tact to a position where the stationary contact is  

just resting against its backstoP. The index mark 

located on the movement frame should coincide with 

the "0" mark on the time dial. 

For double trip relays only, the follow on the 

stationary contacts is obtained through the use of the 

stationary contact adjusting screw. The upper sta­

tionary contact is adjusted first such that there is ap­
proximately . 032• follow. The lower stationary con­

tact is then adjusted such that both stationary con­

tacts make contact simultaneously with their resp ec­

tive moving contact. 

2. Minimum Trip Current - The adjustment of the 

spring tension in setting the minimum trip current 

value of the relay is most conveniently made with the 

damping magnet removed. Clos e  directional contacts .  

With the time dial set on "O •, wind up the spiral 

spring by means of the spring adjuster until approxi­

mately 6-3/4 convolutions show. 

Set the relay time dial to position 6. 

Adjust the control spring tension so t hat the 

moving contact will leave the backstop at 65 volts 
+ 1 . 0% and will return to the backstop at 65 volts 

- 1 . 0%. 

3 .  Time Curve Calibration - Install the perman­
ent magnet. 

Set t he time dial to position # 1 1 .  Apply rated 
voltage to terminals 6 and 7 with directional contacts 

closed. Adjust the permanent magnet keeper until 
the operating time is 40 seconds ±3%. 

B.  Indicating C ontactor Switch - Unit (ICS) 

Close the main relay contacts and pass sufficient 

d-e current through the t rip circuit to close the con­
tacts of the ICS. This value of current should be not 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

C.  Directional Unit (D) 

1. The upper pin bearing should be screwed down 

until there is approximately 1/64" clearance between 
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T Y P E CRN- 1 R E LAY---------------------------------------------------------

T A B L E  1 

DIR E CTION A L  U NIT S E N SIT IVITY 

Va l ues for Min , P i ck-Upt 

Relay Type 

CRN- 1 

Rating 

Vo lts 

120 

or 208 

Vo l ts Amperes Phase A ng l e  Relation sh i p  

Rated . 020 I leading V by 30° t t  

Rated . 023 I in-phase with V 

t The energization quantities are input quantities at the relay terminals.  

t t  Maximum torque angle. 

it and the top of shaft bearing. The upper pin bearing 
should then be securely locked in position with the 
lock nut. The lower bearing position is fixed and 
cannot be adjusted. 

2. The contact gap adjustment for the directional 
unit is made as follows: 

With the moving contact in the normally-opened 
position, i .e .  against the right stop on bridge, screw 
in the stationary contact until both contacts just 
close as indicated by a neon lamp in the contact cir­
cuit . Then, screw the stationary contad away from 
the moving contact one-half turn. The clamp holding 
the stationary contact housing need not be loosened 
for the adjustment since the clamp utilizes a spring­
type action in holding the stationary contact in 
position. 

The set screw in the stationary contacts have 
been shop adjusted for optimum follow and this ad­
justment should not be disturbed. 

The moving contact assembly has been factory 
adjusted for low contact bounce performance and 
should not be changed. 

3. Maximum Torque Adjustment - Apply rated 
voltage to terminals 6 and 7, and 4 amperes to ter­
minals 8 and 9 , making sure the polarities are correct. 
With the voltage and current in phase, the contacts 
should close. Now adjust the angle between current 
and voltage to 120° (current leading the voltage). 
Adjust the resistor to just close the contacts. Con­
tacts should open when the angle between current and 
voltage is 120° + 1° leading. The purpose of the 

6 

resistor is to calibrate the relay for maximum torque 
at 120° leading without the use of an external phase 
shifting network. 

4. The sensitivity adjustment is made by varying 
the tension of the spiral spring attached to the moving 
element assembly. The spring is adjusted by plac­
ing a screwdriver or similar tool into one of the 
notches located on the periphery of the spring ad­
juster and rotating it. The spring adjuster is located 
on the underside of the bridge and is held in place by 
a spring type clamp that do es not have to be loosened 
prior to making the necessary adjustments. 

The spring is to be adjusted such that the con­
tacts will close as indicated by a neon lamp in the 
contact circuit when energized with the required cur­
rent and voltage as shown in Tabl e 1 .  This table 
indicates that the spring can be adjusted when the 
phase angle relationship between the operating cir­
cuit and the polarizing circuit is at the maximum tor­
qu'r angle or when the circuit relationship has the 
operating and polarizing circuits in phase. It is 
recommended that a single phase (in phase relation­
ship ) set-up be used as a matter of ease and con­
venience. 

5. The magnetic plugs are used to reverse any 
unwanted spurious torques that may be present when 
the relay is energized on current alone. 

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

Repair work can b e  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 nameplate data. 
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TYPE CRN-1 RELAY I . L. 41-251.2 

----- RELAY TR I PS FOR POWER FLOW I N  TH I S  D I RECTI ON 

UN I T  V1 
- - �  

V1 3  
-- T I M I NG UN I T  DEV I CE NUMBER CHART 

ZERO TORQUE 

D I RECT I ON AL\ 

��

E

�- j�� : I - -�'r��� 
�:�

l NG ZONE 

67 - R EVERSE POWER RELAY TYPE CRN- 1 
67- D - D I RECTI ONAL ELEMENT OF CRN-1 
67-T - T I MER OF CRN-1 

52 - POWER C I RCU I T  BREAKER 
ICS - I N D I CAT I NG CON TACTOR SW I TCH 

TC - BREAKER TR I P  CO I L  

a - BREAKER AUX I L I ARY CONTACT 
lB4A466 

Fig. 5. Ex ternal Schematic of the Type CRN- 1 for Reverse Power Protection. 

} TO {TIIIO STAITS 

TIMER WIIU IWITCII 
STAIT "S" CLOSES 

TEST 
IWITCII 

... 
A.C. SUPPLY 

184A368 

Fig. 6. Test Connections for the Timer Uni t  of the T ype 
CRN-1 R elay in the Type FT- 21 Case. 

E N E R G Y  R E Q U I R E M E N T S 

The 60 cycle burden of the units of the type 

CRN- 1 relay are as follows: 

V olt- P ower D 
C oi l  B urden a t  Amperes F o etor 

Timer Rated voltage 6. 5 73° 

Directional 

Potential Rated voltage 3 . 5  60° 

Directional 

Current 5 Amps. 5 . 5  47° 

o Angle that current lags the voltage . 
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T Y P E C R N - 1  R E LAY--------------------------------------------------------

,\90-32. SCREW 

SPACER FOR 
"THIN PANt::LS 

� -IB SCRE.W 
IG 

(FOR. \1-\ICK 
PANEL USE � 18 'STUD) 

190-32 SC l<.'EW 
(rC>R. T\-1 \ CK. 
PA.NE.\.. U 'S.E 
. 1'30·32 STUD) 

TERMINA.L AN D 
MCI.JNT I N G- Dt:TI>\IL'.:> 

1 DI ,C.... . 4- HOLE.S FOR 
4 - 1�0·32. MTG-. SCREW$ 

t 
-I� (J\ 

PANEL CUTOUT t DR.ILL \ � Gr  
FOR SEM I-F LU'.:>\-4 \.<lTG-. 

I I 
' 3'2.. '"32.. 

PANE L  DR\LL\ NG- OR C UTOUT FOR 
PRO J E.CT\ON MTG. 

(FRONT V \EW) 

57-D- 7901 

Fig. 7. O utline ancl Drilling Plan lor the Type CRH- l Relay in the Type FT-2 1 Ca ... 

W E S T I N G H O U S E  

R E LAY D E PA RT M E N T  

E L E C T R I C  C O R P O R A T I O N  

N EWA R K, N . J. 
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I . L. 4 1 -25 1 . 2  

INSTALLATION • OPERATION • MAINTENANCE 

IN S TR U CTI O N S ,.:�;) 
��'>t) 

� * • �--------------------------------------------------------------------, 
r--" 

TYPE CRN-1 REVERSE POWER 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 A T I O N  

The type CRN- 1 relay is a three phase direction­

ally controlled timing relay used to protect a-c gen­

erators from motoring. Whe n such a condition occurs 

and persists for a predetermined time interval , the 

generator may be tripped or an alarm sounded. The 

directional unit has watt characteristics and the timer 

unit is adjustable from approximately 2 to 40 seconds. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The relay consists of a directional unit, a timing 

unit, and an indicating contactor switch unit. 

T i mer U n i t  ( C V )  

The timer unit operates on the induction-disc prin­

ciple. A main coil located on the center leg of an 

• E •  type laminated structure produces a flux which 

divides and returns through the outer legs. A shading 

coil causes the flux through the left leg (front view) 

to lag the main pole flux. The out-of-phase fluxes 

thus produced in the air gap causes a contact closing 

torque. 

Directional Unit (D) 

The directional unit is a product induction cylin­

der type unit operating on the interaction between the 

polarizing circuit flux and the operating circuit flux. 

Mechanically, the directional unit is composed of 

four basic components : a die-cast aluminum frame,  

an electromagnet, a moving element assembly, and a 

molded bridge. 

The frame serves as the mounting structure for the 

magnetic core. The magnetic core which houses the 

NEW IN FORMATION 

lower pin bearing is secured to the frame by a locking 

nut. The bearing can be replaced, if necessary, with­

out having to remove the magnetic core from the 

frame. 

The electromagnet has two series-connected 

polarizing coils mounted diametrically opposite one 

another; two series-connected operating coils mounted 

diametrically opposite one another; two magnetic ad­

justing plugs; upp er and lower adjusting plug clips, 

and two locating pins. The locating pins are used to 

accurately position the lower pin bearing, which is 

mounted on the frame, with respect to the upper pin 

bearing, which is threaded into the bridge . The elec­

tromagnet is secured to the frame by four mounting 

screws. 

The moving element assembly consists of a 

spiral spring, contact carrying member, and an alu­

minum cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 

bottom jewel bearings . The shaft rides between the 

bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the electro­

magnet and the magnetic core. The stops for the 

moving element contact arm are an integral part of 

the bridge. 

The bridge is secured to the electromagnet and 

frame by two mounting screws. In addition to hold­

ing the upper pin bearing, the bridge is used for 

mounting the adjustable stationary contact housing. 

The stationary contact housing is held in position by 

a spring type clamp. The spring adjuster is located 

on the underside of the bridge and is attached to the 

moving contact arm by a spiral spring. The spring 

adjuster is also held in place by a spring type clamp. 

With the contacts closed, the electrical con­

nection is made through the stationary contact hous­

ing clamp , to the moving contact, through the spiral 

spring out to the spring adj uster clamp. 

The timer unit cannot be energized unless the 

power flow is in the tripping direction because its 
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T Y PE C RN - 1  R E L AY--

---------------------------------------------------------

1 

Fig. 1. Type CRN- 1 Relay Without Case. 1 - Directional Unit (D). 2 · Timer Unit (T). 3 - lndicating Contactor Switch (ICS). 
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IMDICATIIG 
COMTACTOR -----...__ 
SWI TCM 

WITM IEUTIYE IISTAIITAIIEIMIS 
POL.Aill TY AS SNOWM , TilE 
DIRECTIOIAL COIITACTS CLOSE. 

D I II:ECTI<MIAL IMIT 

rt--+-+-:�:;::a O:�;I!o 
RED KAIIDLE 

184A4o4 

Fig. 2. Internal Schematic of the Single Trip Type CRN- 7 
Relay in the FT-2 7 Case. 

potential coil is connected in 
tacts of the directional unit. 

directionally controlled. 

series with the con­

Hence , the relay is 

I n d i c a t i n g  Co ntactor  Sw i tch  U n i t  ( I C S)  

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attracted 

to the magnetic core upon energization of the switch. 

When the switch close s, the moving contacts bridge 

two stationary contacts, completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop. 

The target is reset from the outside of the case by a 
push rod located at the bottom of the cover. 

The front spring , in addition to holding the target, 

provides restraint for the armature and thus controls 

the pickup value of the switch. 

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

The type CRN- 1 relay is available with either ·a 

120 volt or 208 volt rating. 

T i mer U n i t  ( C V )  

The 

cycles . 

voltage . 

timer unit is rated at 1 20 or 208 volts, 60 

The minimum trip value is 54% of rated 

The continuous overload capacity is 110% 

of rated voltage. Characteristic time curves are 

shown in J:<'ig . 4 for various voltages and time lever 

settings. 

IMDICATUIG 
COMTACTOR---L..r 
SWITC.. 

Willi IEUTIVE IISTAITAIECMIS 
POLAIITT AI MM. 1liE 
D I IECTIOI.U. COIITACTS CLOSE 

onutNAL SCHEIIATlC 

T IMER UNIT 

O I IECTIOIIAL UIIIT 

- CKASSIS OPERATED 
St!ORTIIIG SWITCH 

RED HANDLE 
TES.T SWITCM 
CURREIIT TEST WACI 

TERNIMAL 

184A405 

Fig. 3.  Internal Schematic of the Double Trip Type CRN- 1 
Relay in the FT -2 7 Case. 

D i re c t i on a l  U n i t  ( D )  

The directional unit has its maximum torque when 

the current leads the voltage by 30°. The unit should 

be connected using the 30° connection. When using 

this connection the maximum torque of the relay 

occurs at 100% P. F .  

T r i p  C i rc u it 

The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts of the indi­

cating contactor switch will safely carry this current 

long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 

provide a pickup setting of 0.2  or 2 amperes . To 

change taps requires connecting the lead located in 

front of the tap block to the desired setting by means 

of a screw connection. 

T r i p  C i rcu i t  C o n s ta nt 

Indicating Contact Switch (ICS) 

0 . 2  ampere tap 

2.0 ampere tap 

6 . 5  ohms d-e resistance 

0. 15 ohms d-e resistance 

I N S T A L L A T 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 

relay vertically by means of the four mounting holes 

on the flange for semi-flush mounting or by means of 

the rear mo unting stud or stu1s for projection mount-
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T Y P E CRN- 1 R E LAY---------------------------------------------------------

60 +-
105 VOLTS 

55  

50 rm-
(/) 4 5  0 z 0 40 0 

90 VOLTS 120 VOLTS 
w (/) 
� 3 5  . 
w 30 :::!: 
i= 
C) 25 
z 125 VOLTS 
ii5 20 0 ...J 0 1 5  

1 0  

5 

2 3 4 5 6 7 8 9 10 I I  

TIME DIAL POSITION 

Fig. 4. Typical Time Curves of the Timer Unit of the 
120 volt Type CRN- 1 Relay. Proportional voltage 

apply for the 208 volt relay, 

ing. Either a mounting stud or the mounting screws 
may by utilized for grounding the relay. The elec­
trical conne ctions may be made directly to the termi­
nals by means of screws for steel panel mounting or 
to the terminal studs furnished with the relay for 
thick panel mounting. The terminal studs may be 
easily removed or inserted by locking two nuts on the 
stud and then turning the proper nut with a wrench. 

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

For correct operation, the type CRN- 1 relay should 
be connected so that maximum torque occurs for unity 
power factor on the system. Since the directional unit 
has a 30° characteristic, this may be accomplished 
by using the connections shown in Fig. 5 .  

The voltage operated timer unit should be con­
nected across the line. External schematic for this 
application as shown in Fig. 5.  

S E T T I N G S 

There is only one setting to be determined. This 
is the time delay of the voltage operated timer, and 

4 

it is adjuste d by the time dial position. Fig. 4 gives 
a curve of time delay vs time dial setting for various 
impressed voltages. Time is approximately propor­
tional to time dial setting. 

I n d i ca t i ng Conta c tor Sw i t c h  ( I C S )  

No setting i s  required o n  the ICS unit except the 
selection of the 0 . 2  or 2.0 ampere tap setting. This 
selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 
of the connecting screw. When the relay energized a 
1 25 or 250 volt d-e type WL relay switch, or equiva­
lent, use the 0 . 2  ampere tap . 

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 op era­
tion of this relay have been made at the factory and 
should not be distrubed 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 adjustments at regular maintenance periods, the 
instructions b elow should be followed. 

All contacts should be cleaned periodically. A 
contact burnisher S�t182A836H0 1 is recommended for 
this purpose . The use of abrasive material for 
cleaning contacts is not recommended, because of 
the danger of embedding small particles in the face of 
the soft silver and thus impairing the contact. 

A cceptance C heck 

The following cpeck is recommended to insure 
that the relay is in proper working order: 

A. Timer Unit (CV) 

The directional unit contacts must be in the 
closed position when checking the operation of the 
timer unit . 

1. Contacts - BY turning the time dial, move the 
moving contacts until they deflect the stationary 
contact to a position where the stationary contact is 
just resting against its backstop, The index mark 
located on the movement frame should coincide with 
the "0 " mark on the time dial. 

For double trip relays, the follow on the station­
ary contacts should be approximately .032" . 

2. Minimum Trip Current - Set the time dial to 
position 6. Alternately apply 54% of rated voltage 
plus 3% and minus 3%. The moving contact should 
leave the backstop at plus 3% and should return to 
the backstop at minus 3%. 
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TY P E CRH-1  R E LAY--------------------------------------------------------�··�L.�4�1-�25�1�.2 

3. Time Curve - Fig. 4 shows the time curve 

for the CRN- 1 relay. With the time dial set. to the 

indicated position, apply the v oltages specified and 

measure the op erating time of the relaY. The op era­

ting times should equal those of Fig . 4 plus or minus 

5 percent. 

B. Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass sufficient 

d-e current through the trip circuit to close the con­

tacts of the ICS. This value of current should not be 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

The contact gap should be approximately . 047" 

between the bridging moving contact and the adjust­

able stationary contacts. The bridging moving con­

tact should touch both stationary contacts simultan­

eously. 

C. Directional Unit ( D) 

1 .  Contact Gap - The gap between the stationary 

contact and moving contact with the relay in a de­

energized position should be appro ximately . 020 ".  

2.  Sensitivity - The respective directional units 

should trip with value of energization and phase 

angle relationships as indicated in Table 1 .  

Rout ine  M a i ntenance 

All relays should be inspected p eriodically and 

the time of operation should be checked at least once 

every year or at such other time intervals as may be 

dictated b y  experience to be suitabl e to the partic­

ular application. Phantom loads should not be used 

in testing induction-type relays because of the re­

sulting distorted current wave form which produces an 

error in timing. 

All contacts should be periodically cleaned. A 

contact burnisher S#182A836H01 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recommended, because of the dan­

ger of embedding small particles in the face of the 

soft silver and thus impairing the contact. 

C a l i brat ion 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs or 

the adjustments have been disturbed. This procedure 

should not be used unless it is apparent that the 

relay is not in proper working order. (See "Accept ­

ance Check "). 

A. Timer Unit (CV) 

1. Contacts - By turning the time dial move the 

moving contacts until they defl ect the stationary con­

tact to a position where the stationary contact is 

just resting against its backstoP . The index mark 

located on the movement frame should coincide with 

the "0" mark on the time dial. 

For double trip relays only, the follow on the 

stationary contacts is obtained through the use of the 

stationary contact adjusting screw. The upper sta­

tionary contact is adjusted first such that there is ap­

proximately .032" follow. The lower stationary con­

tact is then adjusted such that both stationary con­

tacts make contact simultaneously with their respec­

tive moving contact. 

2. Minimum Trip Current - The adjustment of  the 

spring tension in setting the minimum trip current 

value of the relay is most conveniently made with the 

damping magnet removed. Close directional contacts. 

With the time dial set on "0",  wind up the spiral 

spring by means of the spring adjuster until approxi­

mately 6-3/4 convolutions show. 

Set the relay time dial to position 6. 

Adjust the control spring tension so that the 

moving contact will leave the backstop at 65 volts 

+ 1 . 0% and will return to the backstop at 65 volts 

- 1 . 0%. 

3. Time Curve Calibration Install the perman­
ent magnet. 

Set the time dial to position # 1 1 .  Apply rated 

voltage to terminals 6 and 7 with directional contacts 

closed . Adjust the permanent magnet k eeper until 

the operating time is 40 seconds ±3%. 

B. Indicating Contactor Switch - Unit (ICS) 

Close the main relay contacts and pass sufficient 

d-e current through the t rip circuit to close the con­

tacts of the ICS. This value of current should be not 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

C. Directional Unit ( D) 

1 .  The upper pin bearing should be screwed down 

until there is approximately 1/64" clearance between 
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TYP E CRN-1 R E LAY-----------------------------------------------------------

T A B L E  1 

D I R E CT I ON A L  UNI T S EN S I T I V I TY 

Va l ues for Min . P i ck-Upt 
Rating 

Relay Type Vo lts Vo l ts Amperes Phase Angle Relationsh i p  

CRN- 1 120 Rated . 020 I leading V by 30
°

t t  

or 208 Rated .023 I in-phase with V 

t The energization quantitie s  are input quantities at the relay terminals. 

tt Maximum torque angle. 

it and the top of shaft bearing. The upper pin bearing 

should then be securely locked in position with the 

lock nut. The lower bearing position is fixed and 

cannot be adjusted. 

2. The contact gap adjustment for the directional 

unit is made as follows: 

With the moving contact in the normally-opened 

position, i .e.  against the right stop on bridge, screw 

in the stationary contact until both contacts just 

close as indicated by a neon lamp in the contact cir­

cuit . Then, screw the stationary contact away from 

the moving contact one-half turn. The clamp holding 

the stationary contact housing need not be loosened 

for the adjustment since the clamp utilizes a spring­

type action in holding the stationary contact in 

position. 

The set screw in the stationary contacts have 

been shop adjusted for optimum follow and t his ad­

justment should not be disturbed. 

The moving contact assembly has been factory 

adjusted for low contact bounce performance and 

should not be changed. 

3. Maximum Torque Adjustment - Apply rated 

voltage to terminals 6 and 7, and 4 amperes to ter­

minals 8 and 9 ,  making sure the polarities are correct. 

With the voltage and current in phase, the contacts 

should close. Now adjust the angle between current 

and voltage to 120° (current leading the voltage). 

Adjust the resistor to just close the contacts. Con­

tacts should open when the angle between current and 

voltage is 1 20° + 1° leading. The purpose of the 

6 

resistor is to calibrate the relay for maximum torque 

at 1 20° leading without the use of an external phase 

shifting network. 

4. The sensitivity adjustment is made by varying 

the tension of the spiral spring attached to the moving 

element assembly. The spring is adjusted by plac­

ing a screwdriver or similar tool into one of the 

notches located on the periphery of the spring ad­

juster and rotating it. The spring adjuster is located 

on the underside of the bridge and is held in place by 

a spring type clamp that do es not have to be loosened 

prior to making the necessary adjustments. 

The spring is to be adjusted such that the con­

tacts will close as indicated by a neon lamp in the 

contact circuit when energized with the required cur­
rent and voltage as shown in Tabl e 1. This t able 

indicates that the spring can be adjusted when the 

phase angle relationship between the operating cir­

cuit and the polarizing circuit is at the maximum tor­

qu¥ angle or when the circuit relationship has the 

operating and polarizing circuits in phase. It is 

recommended that a singl e phase (in phase rel ation­

ship ) set-up be used as a matter of ease and con­

venience. 

5 . The magnetic plugs are used to reverse any 

unwanted spurious torques that may be present when 

the relay is energized on current alone. 

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

Repair work can b e  done most satisfactorily at 

the factory. However, interchangeable parts can b e  

furnished t o  the customers who are equipped for doing 

repair work . When ordering parts, always give the 

complete nameplate data. 
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TYPE CRN-1 RELAY I . L. 41-251.2 

----- RELAY TR I PS FOR POWER FLOW IN  TH I S  O I RECTI ON 

1 , 2 , 3  
r--.���---.--------------���----------- 1 D . C .  TR I P  BUS 

POS. �-...;.,;;.;.;......;.;.;��;.....-
��--+--+----�--------�--��-------- 2 67 

10-

67- D 67-T 

VJ 3 
-- T I MI N G UN I T  

ZERO TORQUE 

DEV I CE NUMBER CHART 
67 - REVERSE POWER RELAY TYPE CRN - 1  

67-D - D I RECT I ONAL ELEMENT OF CRH-1 
67-T - T I MER OF CRN-1 

52 - POWER C I RCU I T  BREAKER 
ICS - I ND I CAT I N G  COHTACTOR SW I TCH 

TC - BREAKER TR I P  CO I L  
a - BREAKER AUX I L I ARY CONTACT 

lB4A466 

Fig. 5. External Schematic of the Type CR N- l for Reverse Power Protection. 

} TO 

D

T I IIfl SUITS 

TIM£1 Wll£1 SWITCII 
STAll "S" CLOSES 

A.C. SUPPLY 

l84A368 

Fig. 6. Test Connections for the Timer Unit of the Type 

CRN- l Relay in the Type FT-2 1 Case. 

E N E R G Y R E Q U I R E M E N T S 

The 60 cycle burden of the units of the type 

CRN- 1 relay are as follows: 

V o l t- P owe r D 

C o i l  B urden at A m p e re s  F a ctor 

Timer Rated voltage 6.5 73° 

Directional 
Potential Rated voltage 3 . 5  60° 

Directional 
Current 5 Amps. 5 . 5  47° 

o Angle that current lags the voltage . 
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T Y P E C R N-1 R E LAY ______________________________________________________ __ 

f 8 

�� ��I 

J
l, 

PA\o.I E L  LOC:A\\0� 
SEN\ 1 - FLU!:oH M'TCi. ­
PRO;J"ECT I O N  MTu. 

,\90-32. SCREW 

SPACER FOR 
T H I N  PANt=:"LC::. 

� -IB SCRE.W 
IG (FOR -n-1 \ C \o<.  

PANEL USE f6 · IB SI UD) 

190-32S.CR . .'E.W 
(FOR T H I CK. 
PANEL U '=>E. 
. 19 0 ·32 STUD) 

T ER M I NAL AN D 
'MCIJNT \ N E.- DETAI LS 

l DI J>-. . 4- \-lOLE.S FOR 
+ . 190·3'2. MTG. �REW$ 

t 
-I� (JI 

PANEL CUTO\JT i DR.ILL \ N G­
F"OR 5EM 1 - F  l.U�\-4 \.ATG. 

I I 
' 3'2.. '"3'2. 

TERM I NAL 
NU M�ER. 

PANE L  DR\LL\ NG- OR CUTOUT FOR 
PROJ E.CT\ON MTG-. 

(FROto.lT V \EW) 

57-D- 7901 

Fig. 7. Outline and Drilling Plan lor the Type CRN- 7 Relay in the Type FT-2 7 Ca ... 

W E S T I N G H O U S E  

R E LAY D E PA RT M E N T  

E L E C T R I C  C O R P O R A T I O N  

N EWA R K ,  N .  J. 
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INSTALLATION 
Westinghouse 1 .  L. 4 1-25 T. 2A 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CRN-1 REVERSE POWER RELAY 

CAUT ION Before putting relays into service , remove 

all blocking which may have bee n  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 properl:'(. 

and operate the relay to check the settings and 
electrical connections .  

A P P L I C A T I O N  

The type CRN- 1 relay is a three phase direction­

ally controlled timing relay used to protect a-c gen­

erators from motoring. Whe n such a condition occurs 
and persists for a predetermined time interval , the 

generator may be tripped or an alarm sounded . The 

directional unit has watt characteristics and the timer 

unit is adjustable from approximately 2 to 40 seconds.  

C O N S T R U C T I O N  A N D  O P E R A T I O N 

The relay consists of a directional unit, a timing 

unit , and an indicating contactor switch unit. 

Timer U nit (CV) 

The timer unit operates on the induction-disc prin­

ciple. A main coil located on the center leg of an 
"E• type laminated structure produces a flux which 

divides and returns through the outer legs. A shading 
coil causes the flux through the left leg (front view) 

to lag the main pole flux. The out-of-phase fluxes 
thus produced in the air gap causes a contact closing 
torque . 

Directional Unit (D)  

The directional unit is a product induction cylin­

der type unit operating on the interaction between the 

polarizing circuit flux and the operating circuit flux. 

Mechanically, the directional unit is composed of 

four basic components : a die-cast aluminum frame , 

an electromagnet, a moving element assembly, and a 
molded bridge. 

The frame serves as the mounting structure for the 

magnetic core. The magnetic core which houses the 

SUPERSEDES I. L. 4 1 -25 1. 2 
*Denotes change from superseded i ssue. 

lower pin bearing is secured to the frame by a locking 
nut. The bearing can be replaced, if necessary, with­

out having to remove the magnetic core from the 

frame. 

The electromagnet has two series-connected 

polarizing coils mounted diametrically opposite one 

another; two series-connected operating coils mounted 

diametrically opposite one another; two magnetic ad­
justing plugs; upper and lower adjusting plug clips , 

and two locating pins . The locating pins are used to 

accurately position the lower pin bearing, which is 
mounted on the frame , with respect to the upper pin 
bearing, which is threaded into the bridge.  The elec­
tromagnet is secured to the frame by four mounting 

screws. 

The moving element assembly consists of a 

spiral spring, contact carrying member, and an alu­

minum cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 

bottom jewel bearings. The shaft rides between the 
bottom pin bearing and the upp er pin bearing with the 

cylinder rotating in an air gap formed by the electro­
ma gnet and the magnetic core . The stops for the 

moving element contact arm are an integral part of 
the bridge. 

The bridge is secured to the electromagnet and 
frame by two mounting screws. In addition to hold­

ing the upper pin bearing, the bridge is used for 

mounting the adjustable stationary contact housing. 
The stationary contact housing is held in pos ition by 

a spring type clamp. The spring adjuster is located 

on the underside of the bridge and is attached to the 
moving contact arm by a spiral spring. The spring 

adjuster is also held in place by a spring type clamp. 

With the contacts closed, the electrical con­

nection is made through the stationary contact hous­

ing clamp , to the moving contact, through the spiral 

spring out to the spring adjuster clamp . 

The timer unit cannot be energized unless th e 

power flow is in the tripping direction because its 
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T Y PE CRN-1 RELAY------------------------------------------------------------

1 

Fig. 1. Type CRN- 1 Relay Without Case. 1 - D irectional Unit (D). 2 · Timer Unit (T). 3 - Indicating Contactor Switch (ICS). 
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TY P E CRN-1  R E LAY ..... ----------------------------------------------------�L. L�·�4�1-�25�1�. 2A 

ltiDICATIIIG 
COIITACTOR-­
SWITCH 

WITt\ II:EUTIYE IIISTAIITAIIEIWS 
POUM ITY AS SHOWN, THE 
D I RECTI OtiAL COIITACTS CLOSE. 

IN'TDlNAL KHDIAT1C 

TIMEI UII I T  

D I RECTIOIAL UII I T  

ClASS I S  OPE:IATED 
SMORTIIIV! SWITCK 

TERNIMAL 

184A4o4 

Fig, 2. Internal Schematic of the Single Trip Type CRN- 1 

Relay in the FT-2 1 Case. 

potential coil is connected in series with the con­

tacts of the directional unit. Hence,  the relay is 

directionally controlled. 

Ind i c a t i n g  Contactor  Sw i tch  U n i t  ( I C S)  

The d-e indicating co ntactor switch is a small 

clapper type device. A magnetic armature , to which 

leaf-spring mounted contacts are attached,  is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts , completing the trip circuit. 

Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop . 

The target is reset from the outside of the case by a 
push rod located at the bottom of the cover. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls 
the pickup value of the switch. 

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

The type CRN- 1 relay is available with either a 
1 20 volt or 208 volt rating. 

T i mer U n i t ( C V )  

The timer unit i s  rated at 1 20 o r  208 volts, 60 

cycles.  The minimum trip value is 54% of rated 

voltage . The continuous overload capacity is 1 10% 

of rated voltage. Characteristic time curves are 

s hown in l<'ig. 4 for various voltages and time lever 

settings . 

WITIII IEU.TIYE IUTAIITAIEOUS 
I"OlAIITY AS SHOW, TilE 
OI IECTI OI.t.l COIITACTS CLOSE 

INTERNAL SCHEMATIC 

DIII:ECTIOUL Uti I T  

- CKASSI $  OPEIATED 
SIIOIITUIIi SWITCM 

TERNIMAL 

Fig. 3. Internal Schematic of the Double Trip Type CRN- 1 
Relay in the FT -2 1 Case. 

D i rect i on a l  U n i t  ( D )  

The directional unit has its maximum torque when 
the current leads the voltage by 30°. The unit should 
be connected using the 30° connection. When using 

this connection the maximum torque of the relay 
occurs at 100% P. F. 

T r i p  C i rc u it 

The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts of the indi­
cating contactor switch will safely carry this current 

long e nough to trip a circuit breaker. 

The indicating contactor switch has two taps that 

provide a pickup setting of 0 . 2  or 2 ampere s .  To 
change taps requires connecting the lead located in 
front of the tap block to the desired setting by means 
of a screw connection. 

T r i p  C i rc u i t C o n s ta nt 

Indicating Contact Switch (ICS) 

0 . 2  ampere tap 
2 .0  ampere tap 

6 . 5  ohms d-e resistance 
0. 1 5  o hms d-e resistance 

I N S T A L L A T 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 

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-
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T Y P E C R M- 1 R E LAY-----------------------------------------------------------

M= 
60 
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Fig. 4. Typical Time C urves of the Timer Unit of the 
120 volt Type CRN- 1 Relay. Proportional voltage 

apply for the 208 volt relay. 

ing . Either a mounting stud or the mounting screws 

may by utilized for grounding the relay. The elec­

trical conne ctions may be made directly to the termi­

nals by means of screws for steel panel mounting or 
to the terminal studs furnished with the relay for 

thick panel mounting . The terminal studs may be 

easily removed or inserted by locking two nuts on the 
stud and then turning the proper nut with a wrench. 

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

For correct operation, the type CRN- 1 relay should 

be connected so that maximum torque occurs for unity 

power factor on the system. Since the directional unit 

has a 30° characteristic , this may be accomplished 

by using the connections shown in Fig. 5 .  

The voltage operated timer unit s hould b e  con­

nected across the line. External schematic for this 

application as shown in Fig. 5 .  

S E T T I N G S 

There is only one setting to be determined. This 

is the time delay of the voltage operated timer, and 

4 

it is adjusted by the time dial position. Fig. 4 gives 

a curve of time delay vs time dial setting for various 

impressed voltages. Time is approximately propor­

tional to time dial setting. 

I n d i ca t i ng Conta c tor Sw itch  ( I C S )  

N o  setting is required o n  the ICS unit except the 

selection of the 0 . 2  or 2 .0  ampere tap setting. This 
selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 

of the connecting screw. When the relay energized a 
1 25 or 250 volt d-e type WL relay switch, or equiva­

lent, use the 0 . 2  ampere tap. 

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 op era­

tion of this relay have been made at the factory and 
should not be distrubed aft er receipt by the customer. 
If the adj ustments have b een changed , the relay 
taken apart for repairs, or if it is desired to check 

the adjustments at regular maintenance periods, the 
instructions b elow should be foll owed. 

All contacts should be cleaned periodically. A 

contact burnisher S#l82A836H01 is recommended for 
this purpose. The use of abrasive material for 

cleaning contacts is not recommended, because of 

the danger of embedding small particles in the face of 
the soft silver and thus impairing the contact. 

A cc eptan ce C h eck 

The following check is recommended to insure 
that the relay is in proper working order: 

A. Timer Unit (CV) 

The directional unit contacts must be in the 
closed po sition when checking the operation of the 
timer unit . 

* 1. Contact 

a) By turning the time di al ,  mo ve the moving con­
tacts until they defl ect th e st ationary contact 
to a po sition where the stationary contact is  
resting against its b ackstop. The index mark 
located on the movem ent frame should coincide 
with the "0" mark on the time dial. For double 
trip relays, the follow on the stationary con­
tacts should be approximately 1/64" . 

b) For relays identified with a "T" , located at 
lower left of stationary contact block, the index 
mark on the movement frame will coincide with 
the "0" mark on the time dial when th e station­
ary contact has moved through approximately 
one-half of its normal deflection. Therefore, 
with the stationary contact re sting against the 
backstop, th e index mark is offset to the ri ght 
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TYPE CRN-1 RELAY------------------------------------------------------��·�L.�4�1�-2�51�.2�A 

of the "0" m ark by approximately . 020".  The 
placement of the various time dial positions in 
lin e  with the index mark will give operating 
times as shown on th e respective time-current 
curves. For doubl e trip relays, the follow on 
the stationary contacts should be approximately 
1/3 2". 

2.  Minimum Trip Current - Set the time dial to 

position 6.  Alternately apply 54% of rated voltage 

plus 3% and minus 3%. The moving contact should 
leave the backstop at plus 3% and s hould return to 

the backstop at minus 3%. 

3. Time Curve - Fig . 4 shows the time curve 

for the CRN- 1 relay. With the time di al set to the 
indicated position, apply the v oltages specified and 
measure the operating time of the relay. The opera­
ting times should equal those of Fig. 4 plus or minus 

5 percent. 

B. Indicating Contactor Switch (ICS) 

Clo se the main relay contacts and pass sufficient 
d-e current through the trip circuit to close the con­

tacts of the ICS. This value of current should not be 
greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

The contact gap should be approximately . 047" 
between the bridging moving contact and the adjust­

able stationary contacts .  The bridging moving con­

tact should touch both stationary contacts simultan­
eously. 

c. Directional Unit ( D) 

1 .  Contact Gap - The gap between the stationary 
contact and moving contact with the relay in a de­
energized position should be appro ximately . 020 ".  

2. Sensitivity - The respective directional units 
should trip with value of energization and phase 
angle relationships as indicated in Table 1 .  

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

All relays should be inspected periodically and 
the time of op eration should be checked at least once 

every year or at such other time intervals as may be 

dictated by e xperience to be suitabl e to the partic­

ular application. Phantom loads should not be used 

in testing induction-type relays because of the re­

sulting distorted current wave form which produces an 

error in timing. 

All contacts should be periodically cleaned. A 

contact burnisher S# 182A836H0 1 is recommended for 

this PUfPOS&. The use of abrasive material for cl ean­
ing contacts is not recommended, because of the dan­

ger of embedding small particles in the face of the 
soft silver and thus impairing the contact. 

C a l i brat i o n  

U s e  the following procedure for calibrating the 

relay if the relay has been taken apart for repairs or 
the adjustments have been disturbed. This procedure 
should not be used unless it is apparent that the 
relay i s  not in proper working order. (See "Accept ­

ance Check ") .  

A. Timer Unit (CV) 

* 1 .  Contact 
a) By turning the time dial , move the moving con­

tacts until they defl ect the stationary contact 
to a position where the stationary contact is 
restin g against its backstop. The index mark 
locat ed on the mo vement frame should coincide 
with the "0" mark on the time dial . For double 
trip rel ays,  the fol low on the stationary con­
tacts should be approximately 1/64" .  

b )  For relays identified with a "T" , lo cated at 
lower l eft o f  stationary contact block , the index 
mark on the movement frame will coincide with 
the "0" mark on the time dial when the station­
ary contact has moved through approximately 
one-half of its normal deflection. Therefore 
with the stationary contact resting against th� 
backstop, the index m ark is offset to th e right 
of the "0" mark by appro ximately . 020" . The 
placement of th e various time dial positions in 
line with the index mark will give op erating 
times as shown on the respective tim e-current 
curves. For doubl e trip relays,  the follow on 
the stationary contacts should be approximately 
1/32�' . 

2. Minimum Trip Current - The adjustment of the 

spring tension in setting the minimum trip current 
value of the relay is most conveniently made with the 
damping magnet removed. Close directional contacts. 

With the time dial set on "0" ,  wind up the spiral 

spring by means of the spring adjuster until approxi­

mately 6-3/4 convolutions show. 

Set the relay time dial to position 6. 

Adjust the control spring tension so that the 

moving contact will leave the backstop at 65 volt s 

+ 1 . 0% and will return to the backstop at 65 volts 

- 1 . 0%. 
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TYPE CR N-1 R E LAY--------------------------------------------------------

T A B L E  1 

D I R E CT I O N A L  U N I T  S EN S I T I V I TY 

Va l ues for Min . P i ck-Upt 
Rating 

Relay Type Vo lts Vo l ts Amperes Phase Ang le Relation sh i p  

CRN- 1 120 Rated . 020 I leading V by 30
°

t t  

or 208 Rated . 023 I in-phase with V 

t The energization quantities are input quantities at the relay terminals.  

t t  Maximum torque angle. 

3. Time Curve Calibration - Install the perman­

ent magnet. 

Set the time dial to position 1t 1 1 .  Apply rated 
voltage to terminals 6 and 7 with directional contacts 

closed. Adjust the permanent magnet keeper until 
the op erating time is 40 seconds ±3%. 

B. Indicating C ontactor Switch - Unit (ICS) 

Close the main relay contacts and pass sufficient 

d-e current through the t rip circuit to close the con­
tacts of the ICS. This value of current should be not 

greater than the particular ICS tap setting being used. 
The indicator target should drop freely, 

c. Directional Unit ( D) 

* 1. Th e upper pin bearing should be screwed down 
until there is approximately . 025" clearance between 

it and the top of shaft bearing, The upper pin bearing 
should then be securely locked in position with the 
lock nut. The lower bearing position is fixed and 

cannot be adjusted. 

2.  The contact gap adjustment for the directional 
unit is made as follows: 

With the moving contact in the normally-opened 

position, i . e .  against the right stop on bridge, screw 

in the stationary contact until both contacts j ust 

close as indicated by a neon lamp in the contact cir­

cuit. Then, screw the stationary contact away from 

the moving contact one-half turn. The clamp holding 

the stationary contact housing need not be loosened 

for the adj ustment since the clamp utilizes a spring­

type action in holding the stationary contact in 

position. 

The set screw in the stationary contacts have 

6 

been shop adjusted for optimum follow and this ad­

justment should not be disturbed. 

The moving contact assembly has been factory 

adjusted for low contact bounce performance and 
should not be changed. 

3.  Maximum Torque Adjustment - Apply rated 

voltage to terminals 6 and 7, and 4 amperes to ter­
minals 8 and 9 ,  making sure the polarities are correct . 

With the voltage and current in phase, the contacts 
should close. Now adjust the angle between current 

and voltage to 120° ( current leading the voltage). 
Adjust the resistor to just close the contact s.  con­
tacts should open when the angle between current and 
voltage is 1 20° + 1° leading, The purpose of the 
resistor is to calibrate the relay for maximum torque 
at 120° leading without the use of an external phase 
shifting network . 

4. The sensitivity adjustment is made by varying 
the tension of the spiral spring attached to the moving 
element assembly, The spring is adjusted by plac­

ing a screwdriver or simil ar tool into one of the 
notches located on the periphery of the spring ad­
juster and rotating it. The spring adjuster is located 

on the underside of the bridge and is held in place by 

a spring type clamp that do es not have to be loosened 

prior to making the necessary adjustments. 

The spring is to be adjusted such that the con­

tacts will close as indicated by a neon lamp in the 

contact circuit when energized with the required cur­

rent and voltage as shown in Tabl e 1. This table 

indicates that the spring can be adjusted when the 

phase angle relationship between the operating cir­

cuit and the polarizing circuit is at the maximum tor­

que angle or when the circuit relationship has the 

op erating and polarizing circuits in phase. It is 

recommended that a single phase ( in phase relation-
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T Y PE CRN-1 R E LAY ------------------------------------------------------I_. L_._4_1 -_2s_1 . ___ 2A 

Z E RO TORQUE 

----- R E LAY TR I PS FOR POWER FLOW I N  TH I S  D I RECT I ON 

67-D 67-T 

67 
T 

D I RECT I ONAL �--, 
UN I T  T I MI N G UN I T  

DEV I CE HUMBER CHART 
67 - REVERSE POWER RELAY TYPE CRH - 1  

67-D - D I RECTI ONAL ELEMENT OF CRN-1 
67-T - T I MER OF CRN- 1 

52 - POWER C I RCU I T  BREAKER 
ICS - I ND I CAT I N G  CON TACTOR SW I TCH 

TC - BREAKER TR I P  CO I L  
a - BREAKER AUX I L I ARY CONTACT 

lB4A466 

Fig. 5. External Schematic of the Type CRN- 1 for Reverse Power Protection. 

} TO {TIIIEl SUITS 

TIMER WMEI :IWITCII 
START 'I" CLOSES 

TUT 
SIIITCI •s• 

A.C. SUPPL.Y 

184A368 

ship) set-up be used as a matter of ease and con­

venience. 

5. The magnetic plugs are used to reverse any 
unwanted spurious torques that may be present when 

the relay is energized on current alone. 

R E N E W A L  P A R T S 
Repair work can be done most satisfactorily at 

the factory, However, interchangeable parts can b e  
furnished t o  the customers who are equipped for doing 
repair work. When ordering parts, always give the 

complete nameplate data. 

E N E R G Y  R E Q U I R E M E N T S  

The 6 0  cycle burden of the units of the type 

CRN- 1 relay are as follows: 

C o i l  

Timer 

Directional 

Potential 

B urden at 

Rated voltage 

Rated voltage 

V o l t· P ower 0 
A m peres F a ctor 

6.5 

3 . 5  

Fig. 6 .  Test Connections for the Timer Unit o f  the Type 

CRN- 1 Relay in the Type FT-2 1 Case. 

Directional 

Current 5 Amps, 5 . 5  

o Angle that current lags the voltage,  
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T Y P E CRN-1  R E LAY ________________________________________________________ __ 

�-IBSC.REW IG (FOR. \1-\IC\o<.. 
PANEL USE �-lB ':>\UD) 
. JC)D- 3"2. SCREW 

T ERMI NAL �N O 
'MOUNT I N Co- DE:T�I LS 

N O T E : A L L.  D I M E N� I O N S 
IN I N C H E S  

l DIJ>... -4- HOLE'S FOR 
+ .190·3'2. MTu- SCREW� 

PANEL CUTOUT t DRILI..I NG­
!"'OR SEMI-F l-US� \.ATG-. 

I 
'32. 

PANE\.. CR\LL\ NG- OR CUTOUT 
PRO;TEC.'T\0"' MTG. 

(rR.O�T V\E.W) 

57-D-7901 

Fig. 7. O utline one/ Drilling Plan for the Type CRN- 1 Relay in the Type FT-2 1 Case. 

W E S T I N G H O U S E  

R E LAY D E PA RT M E N T  

E L E C T R I C  C O R P O R A T I O N  

N EWA R K ,  N . J. 
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Westinghouse I . L. 41- 251. 28 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CRN -1 REVERSE POWER RELAY 

CAUT ION Before putting relays into service , remove 

all blocking which may have been inserted for the 
purpose of securing the parts during shipment, make 

s ure that all moving parts operate freely, inspect the 

contacts to see that they are clean and close proper!�, 

and operate the relay to check the settings and 
electrical connections. 

A P P L I C A T I O N  

The type CRN· l relay is a three phase direction­

ally controlled timing relay used to protect a-c gen­
erators from motoring. Whe n such a condition occurs 

and persists for a predetermined time interval, the 

generator may be tripped or an alarm sounded. The 
directional unit has watt characteristics and the timer 
unit is adjustable from approximately 2 to 40 seconds. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The relay consists of a directional unit, a timing 

unit, and an indicating contactor switch unit. 

T i mer Un i t  ( C V )  

The timer unit operates o n  the induction-disc prin­

ciple. A main coil located on the center leg of an 
" E •  type laminated structure produces a flux which 

divides and returns through the outer legs. A shading 

coil causes the flux through the left leg (front view) 

to lag the main pole flux . The out-of-phase fluxes 
thus produced in the air gap causes a contact closing 
torque. 

Directional Unit (D) 

The directional unit is a product induction cylin­
der type unit operating on the interaction between the 

polarizing circuit flux and the operating circuit flux . 

Mechanically, the directional unit is composed of 

four basic components : a die-cast aluminum frame, 

an electromagnet, a moving element assembly, and a 

molded bridge . 

The frame serves as the mounting structure for the 

magnetic core . The magnetic core which houses the 

SUP E RSEDES I . L. 41 -25 1 . 2A 

*Denotes ch ange from sup erseded i ssue. 

* 

lower pin bearing is secured to the frame by a locking 
nut. The bearing can be replaced, if necessary, with­

out having to remove the magnetic core from the 

frame. 

The el ectromagnet has two seri es-connected 
polarizing coils mounted diametrically opposite one 
another; two series-connected operating coils mounted 

diametrically opposit e one another; and two locating 

pins. The locating pins are used to accurately posi­
tion the lower pin bearing, which is mounted on the 

frame, with respect to the upper pin bearing, which 
is threaded into the bridge. The electromagnet is 
secured to the frame by four mounting screws. 

The moving element assembly consists of a 

spiral spring, contact carrying member, and an alu­

minum cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 
bottom jewel bearings . The shaft rides between the 
bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the electro­
ma gnet and the magnetic core . The stops for the 

moving element contact arm are an integral part of 
the bridge. 

The bridge is secured to the electromagnet and 
frame by two mounting screws. In addition to hold­
ing the upper pin bearing, the bridge is used for 
mounting the adjustable stationary contact housing. 
The stationary contact housing is held in pos ition by 

a spring type clamp. The spring adjuster is located 

on the underside of the bridge and is attached to the 
moving contact arm by a spiral spring. The spring 

adjuster is also held in place by a spring type clamp. 

With the contacts closed, the electrical con­

nection is made through the stationary contact hous­

ing clamp , to the moving contact, through the spiral 

spring out to the spring adj uster clamp . 

The timer unit cannot be energized unless the 

power flow is in the tripping direction because its 

E FF ECTI VE DE CEMBER 1962 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



T Y PE CRH-1 R E LAY---------------------------------------------------------

1 

Fig. 1 .  Type CRN-1 Relay Without Case. 1 - Directional Unit (D). 2 - Timer Unit (T). 3 - Indicating Contactor Switch (ICS). 
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TY P E C R N - 1  R E LAY __________________________________________________________ I . L_._4�1 -_2_5 1�. 2�B 

IIIOICATIIIG 
CO.TACTOR 
SWITCH 

WITH REI.ATI 'IE I NSTANTANEOUS 
POLAii JTY AS SHOWN, THE 
DIRECTIONAL CONTACTS CLOSE. 

INTERNAL SCHEIIATJC 

TINU Uiii i T  

D I RECTI OIAL UI I T  

TERNIMAL 

184A404 

Fig. 2. Internal Schematic of the Single Trip Type CRN- 1 

Relay in the FT-2 1 Case. 

potential coil is connected in series with the con­
tacts of the directional unit. Hence,  the relay is 

directionally controlled. 

I n d i c a t i n g  Co ntactor  Sw itch  U n i t  ( I C S)  

The d-e indicating contactor switch is a small 

clapper type device. A magnetic armature , to which 

leaf-spring mounted contacts are attached ,  is attracted 

to the magnetic core upon energization of the switch. 

When the switch closes, the moving contacts bridge 

two stationary contacts , completing the trip circuit. 
Also during this operation two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop. 

The target is reset from the outside of the case by a 
push rod located at the bottom of the cover. 

The front spring , in addition to holding the target, 

provides restraint for the armature and thus controls 
the pickup value of the s witch. 

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

The type CRN- 1 relay is available with either a 
120 volt or 208 volt rating. 

T i mer U n i t  ( C V ) 

The timer unit is rated at 1 20 or 208 volts, 60 

cycles . The minimum trip value is 54% of rated 

voltage . The continuous overload capacity is 110% 

of rated voltage. Characteristic time c urves are 

shown in J:<'ig. 4 for various voltages and time lever 

settings. 

IMOICATING 
COJITACTOR--b.r. 
SWI TCH 

WITH ULJ,TIVE IISTUTANEOUS 
POUIIITY AS SHOWK, THE 
D I IECTII»>AL CONTACTS CLOSE 

INTERNAL SCHEilAnC 

DIRECTIONAL UNIT 

- RED KAMDLE 

-TES:r S.ITCM 

CURRENT TEST JACI( 

TERNIMAL 

184A405 

Fig. 3. Internal Schematic of the Double Trip Type CRN- 1 

Relay in the FT-2 1 Case. 

D i rect i on a l  U n i t ( D )  

The directional unit has its maximum torque when 
the current leads the voltage by 30°. The unit should 
be connected using the 30° connection. When using 

this connection the maximum torque of the relay 
occurs at 100% P. F'. 

T r i p  C i rc u it 

The main contacts will safely close 30 amperes 

at 250 volts d-e and the seal-in contacts of the indi­
cating contactor switch will safely carry this current 

long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 
provide a pick up setting of 0 . 2  or 2 amperes . To 
change taps requires connecting the lead located in 
front of the tap block to the desired setting by means 
of a screw connection. 

T r i p  C irc u i t C o n s ta nt 

Indicating Contact Switch ( ICS) 

0 . 2  ampere tap 
2. 0 ampere tap 

6 . 5  ohms d-e resistance 
0 . 1 5  ohms d-e resistance 

I N S T A L L A T 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 

relay vertically by means of the four mounting holes 
o n  the flange for semi-flush mounting or by means of 

the rear mounting stud or sttrls for projection mount-
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T Y PE C R M - 1  R E LAY-----------------------------------------------------------

Ul 0 z 0 
(.) w Ul 
� 
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� I-
C) z iii 0 ..J (.) 

TIME DIAL POSITION 

Fig. 4. Typical Time Curves of the Timer Unit of the 
120 volt Type CRN- 1 Relay. Proportional voltage 

apply for the 208 volt relay. 

ing. Either a mounting stud or the mounting screws 

may by utilized for grounding the relay. The elec­

trical conne ctions may be made directly to the termi­
nals by means of screws for steel panel mounting or 

to the terminal studs furnished with the relay for 
thick panel mounting. The terminal studs may be 

easily removed or inserted by locking two nuts on the 

stud and then turning the proper nut with a wrench. 

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

For correct operation, the type CRN- 1 relay should 

be connected so that maximum torque occ urs for unity 

power factor on the system. Since the directional unit 
has a 30° characteristic ,  this may be accomplished 

by using the connections shown in Fig. 5 .  

The voltage operated timer unit s hould b e  con­

nected across the line. External schematic for this 
application as shown in Fig. 5.  

S E T T I N G S 

There is only one setting to be determined . This 

is the time delay of the voltage operated timer, and 

4 

it is adjusted by the time dial position. Fig. 4 gives 

a curve of time delay vs time dial setting for various 
impressed voltage s. Time is approximately propor­
tional to time dial setting. 

I n d i ca t i ng Contactor  Sw i tc h  ( I C S )  

N o  setting i s  required o n  the ICS unit except the 

selection of the 0 . 2  or 2 .0  ampere tap setting. This 
selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 

of the connecting screw. When the relay energized a 
1 25 or 250 volt d-e type WL relay switch, or equiva­

lent, use the 0 . 2  ampere tap . 

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 corre2t op era­
tion of this relay have been made at the factory and 
should not be distrubed aft er receipt by the customer. 

If the adj ustments have b een chang ed, tl:J.e relay 
taken apart for repairs, or if it is desired to check 

the adjustments at regular maintenance periods, the 
instructions b elow should be foll owed. 

All contacts should be cleaned periodically. A 

contact burnisher Sit 182A836HO 1 is recommended for 
this purpose. The use of abrasive material for 

cleaning contacts is not recommended, because of 
the danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. · 

A cceptan ce C heck 

The following check is recommended to insure 
that the relay is in proper working order: 

A. Timer Unit ( CV) 

The directional unit contacts must be in the 
closed position when c hecking the operation of the 
timer unit . 

1. Contact 

a) By turning the time dial, mo v e  the moving con­
tacts until they defl ect the st ationary contact 
to a position where the stationary contact is  
resting against its backstop. Th e index mark 
located on the movem ent frame should coincide 
with the "0" mark on the time dial . For dou bl e 
trip relays, the foll ow on the stationary con­
tacts should be approximately 1/64" .  

b) For relays identified with a "T", located at 
l ower l eft of stationary contact block , the index 
mark on the movement frame will coincide with 
the "0" m ark on the time dial when th e station­
ary contact has moved through appro ximately 
one-half of its normal deflection. Therefore, 
with the station ary contact resting against the 
backstop, the index mark is offs et to the right 
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TY P E CRN-1 R E LAY --------------------------------------------------------�� ·�L�· �4 1�-2=5�1 .�2B 

of the "0" m ark by approximately . 020".  The 
placement of th e various time dial positions in 
line with th e index mark will give operating 
times as shown on th e respective time-current 
curves .  For double trip relays,  the follow on 
the stationary contacts should be approximately 
1/32". 

2.  Minimum Trip Current - Set the time dial to 

position 6.  Alternately apply 54% of rated voltage 

plus 3% and minus 3%. The moving contact should 

leave the backstop at plus 3% and should return to 
the backstop at minus 3%. 

3.  Time Curve - Fig . 4 shows t he time curve 

for the CRN- 1 relay. With the time dial set. to the 

indicated position, apply the v oltages specified and 
measure the operating time of the relay. The opera­

ting times should equal those of Fig . 4 plus or minus 

5 percent. 

B. Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass sufficient 
d-e current through the trip circuit to close the con­

tacts of the ICS. This value of current should not be 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

The contact gap should be approximately . 047" 

between the bridging moving contact and the adjust­

able stationary contacts .  The bridging moving con­

tact should touch both stationary contacts simultan­
eously. 

C. Directional Unit ( D) 

1. Contact Gap - The gap between the stationary 
contact and moving contact with the relay in a de­
energized position should be appro ximately . 020 " .  

2.  Sensitivity - The respective directional units 

should trip with value of energization and phase 

angle relationships as indicated in Table 1 .  

Rout i n e M a i ntenance 

All relays should be inspected periodically and 
the time of operation should be checked at least once 

every year or at such other time intervals as may be 

dictated by experience to be suitabl e to the partic­

ular application. Phantom loads should not be used 

in testing induction-type relays because of the re­

sulting distorted current wave form which produces an 

error in timing . 

All contacts should be periodically cleaned. A 
contact burnisher S1t182A836H 0 1  is recommended for 

this purpos&. The use of abrasive material for cl ean­
ing contacts is not recommended, because of the dan­

ger of embedding small particles in the face of the 
soft silver and thus impairing the contact. 

C a l i b ra t i o n  

U s e  the following procedure for calibrating the 

relay if the relay has been tak en apart for repairs or 

the adj ustments have been disturbed. This procedure 
should not be used unless it is  apparent that the 
relay is not in proper working order. (See "Accept ­

ance Check ").  

A .  Timer Unit (CV) 

1.  Contact 

a) By turning the time dial , move th e moving con­
tacts until they deflect the stationary contact 
to a position wh ere the stationary contact is 
restin g against its backstop. The index mark 
located on the movement frame should coincide 
with the "0" mark on th e time dial . For double 
trip rel ays ,  the follow on the stationary con­
tacts should be approximately 1/64". 

b) For relays identified with a "T" , located at 
lower left of stationary contact block , the index 
mark on the movement fram e will coincide with 
the "0" mark on the tim e dial when the station­
ary contact has moved through approximately 
one-half of its normal deflection. Therefore, 
with the stationary contact resting against th e 
backstop, the index m ark is offset to the right 
of the "0" mark by approximately .020". The 
placement of the various time dial positions in 
line with the index mark will give op erating 
tim es as shown on the respective time-current 
curves. For doubl e trip relays, the fol low on 
the s tationary contacts should be approximately 
1/32:'.  

2 .  Minimum Trip Current - The adjustment of the 
spring t ension in setting the minimum trip current 

value of the relay is most conveniently made with the 
damping magnet removed. Close directional contacts . 

With the time dial set on " 0 ", wind up the spiral 

spring by means of the spring adjuster until approxi­

mately 6-3/4 convolutions show. 

Set the relay time dial to position 6. 

Adjust the control spring tension so t hat the 

moving contact will leave the backstop at 65 volts 

+ 1 . 0% and will return to the backstop at 65 volts 

- 1 . 0%. 
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T Y P E CRN-1 R E LAY--------------------------------------------------------

T A B L E  1 

D I R E C T I O N A L  U N I T  S EN S I T I V I TY 

Va l ues for Min . P i ck-Upt 

Relay Type 

CRN- 1 

Rating 

Vo l ts 

120 

or 208 

Vo l ts A mperes Phase Ang l e  Relationsh i p  

Rated . 020 I leading V by 30
° t t  

Rated . 0 23 I in-phase with V 

t The energization quantities are input quantities at the relay terminals. 

tt Maximum torque angle.  

3. Time Curve Calibration - Install the perman­

ent magnet. 

Set the time dial to position # l l .  Apply rated 

voltage to terminals 6 and 7 with directional contacts 

closed. Adjust the permanent magnet keeper until 

the operating time is 40 seconds ±3%. 

B. Indicating C ontactor Switch - Unit (ICS) 

Close the main relay contacts and pass sufficient 

d-e current through the t rip circuit to close the con­

tacts of the ICS. This value of current should be not 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

C.  Directional Unit ( D) 

1. The upper pin bearing should be screwed down 
until there is approximately . 0 25" clearance between 

it and the top of shaft bearing. The upper pin bearing 

should then be securely locked in position with the 

lock nut. The lower bearing position is fixed and 

cannot be adjusted. 

2. The contact gap adjustment for the directional 

unit is made as follows: 

With the moving contact in the no rmally-opened 

position, i . e. against the right sto p on bridge, screw 

in the stationary contact until both contacts just 

close as indicated by a neon lamp in the cont act cir­

cuit. Then , screw the stationary contact away from 

* the moving contact 3/ 4 of a turn. The clamp holding 

the stationary cont act housing need not be loo sened 
for the adju stment sinc e the cl amp utilizes a spring­

type action in holding the stationary contact in 

position. 

The set screw in the stationary contacts have 

6 

been shop adjusted for optimum follow and this ad­

justment should not be disturbed. 

The moving contact assembly has been factory 

adjusted for low contact bounc e performance and 

should not be changed. 

3 .  Maximum Torque Adjustment - Apply rated 

voltage to terminals 6 and 7, and 4 amperes to ter­

minals 8 and 9 ,  making sure the polarities are correct. 

With the voltage and current in Phase, the contacts 

should close. Now adjust the angle between current 

and voltage to 120° (current leading the voltage). 

Adjust the resistor to just close the contacts .  con­

tacts should open when the angle between current and 

voltage is 120° + 1° leading. 

4. The sensitivity adjustment is made by varying 

the tension of the spiral spring attached to the moving 

element assembly. The spring is adjusted by plac­

ing a screwdriver or similar tool into one of the 

notches located on the periphery of the spring ad­
juster and rotating it. The spring adjuster is located 

on the underside of the bridge and is held in place by 

a spring type clamp that does not have to be loosened 

prior to making the necessary adjustments. 

The spring is to be adjusted such that the con­

tacts will close as indicated by a neon lamp in the 

contact circuit when energized with the required cur­

rent and voltage as shown in Table 1 .  This table 

indicates that the spring can be adjusted when the 

phase angle relationship between the operating cir­

cuit and the polarizing circuit is at the maximum tor­

que angle or when the circuit relationship has the 

operating and polarizing circuits in phase. It is 

recommended that a single phase (in phase rel ation-
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T Y PE CRN-1 R E LAY -------------------------------------------------------I._L -�4�1-�2�51�. 28 

----- R ELAY TR I P S  FOR POWER FLOW I N  TH I S  D I REC T I ON 

PHASE ROTAT I ON 1 , 2 , 3 -}-�����-------------------.��------------ 1 

ZERO TORQUE 

��--�--�--_. _____________ ._ ____ +------------- 2  

D I REC T I ONAL ..-------. 
T I M I N G  UN I T  UN I T  

' ,
�

CLOS I NG ZONE 

\ 
- _ _  jr_ - - - --

DEV I CE NUMBER CHART 
67 - REVERSE POWER RELAY TYPE CRN-1 

67-D - D I REC T I ONAL ELEMENT OF CRN-1 
67-T - T I MER OF CRN-1 

52 - POWER C I RCU I T  BREAKER 
ICS - I N D I CAT I N G  CON TACTOR SW I TCH 

TC - BREAKER TR I P  CO I L  
a - BREAKER AUX I L I ARY CONTACT 

lB4A466 

Fig. 5. External Schematic of the Type CRN- 1 for Reverse Power Protection. 

} TO {TI MD STARTS 

TI NER WHU SWITCH 
SUIT "S" CLOSES 

TUT 
SWITCM •s• 

A.C. SUPPLY 

184A368 

ship ) set-up be used as a matter of ease and con­

venience .  

R E N E W A L  P A R T S 
Repair work can be done most satisfactorily at 

the factory . However, interchangeable parts can b e  
furnished t o  the customers who are equipped for doing 

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

E N E R G Y  R E Q U I R E M E N T S 

The 60 cycle burden of the units of the type 

CRN- 1 relay are as follows: 

C o i l  

Timer 

Directional 

Potential 

B urden at  

Rated voltage 

Rated voltage 

Volt- P ower D 
A m p eres F a ctor 

6 . 5  

3 .5  

Fig. 6. Test Connections for the Timer Unit of  the Type 
CRN- 1 Relay in the Type F T-2 1 Case. 

Directional 

Current 5 Amps. 5 . 5  

o Angle that current lags the voltage . 
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T Y P E C R H-1 R E LAY ________________________________________________________ __ 
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NOT E : A L l.. D I M E N5 \ 0 N S  
I N  I N C H E S  
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(rRO�T VIEW) 

57-D-7901 

Fig. 7. Outline ancl Drilling Plan for the Type CRN· l Relay in the Type FT-2 1 Case. 

W E S T I N G H O U S E  E L E C T R I C  

R E LAY- I N STR U M E NT D I VI S I O N  

C O R P O R A T I O N  
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INSTALL A Tl 0 N 
Westinghouse I . L .  4 1 -25 1 .2E 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE CRN-1 REVERSE POWER RELAY 

CAUTIO 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 A T I O N  

* The type CRN- 1 relay is a single p hase direc­

tionally controlled timing relay used to protect a-c 
generators from motoring. When such a condition oc­

curs and persists for a predetermined time interval ,  

the generator may b e  tripped o r  a n  alarm sounded. 
The dir ectio nal unit has 30° maximum torque char­

acteristics and the timer unit is adj ustable from 

approx imately 2 to 40 seconds. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The relay consists of a directional unit, a timing 

unit, and an indicating contactor switch unit. 

T i m e r  U n i t  ( C V )  

The timer unit operates o n  the induction-disc prin­

ciple. A main coil located on the center leg of an 
" E •  type laminated structure produces a flux which 

divides and returns through the outer legs. A shading 

coil causes the flux through the left leg (front view) 
to lag the main pole flux . The out-of-phase fl uxes 

thus produced in the air gap causes a contact closing 
torque. 

Directional Unit (D) 

The directional unit is a product induction cylin­

der type unit operating on the interaction between the 

polarizing circuit flux and the operating circuit flux. 

Mechanically, the directional unit is composed of 

four basic components : a die-cast aluminum frame , 

an electromagnet, a moving element assembly, and a 

molded bridge. 

The frame serves as the mounting structure for the 

magnetic core. The magnetic core which houses the 

S U P E RSEDES I . L .  41 -251 .2D 
* Den otes chan ge from s up erseded i s s ue. 

lower pin bearing is secured to the frame by a locking 

nut. The bearing can be replaced, if necessary, with­

out having to remove the magnetic core from the 

frame . 

The el ectromagnet has two series-connected 

polarizing coils mounted diametrically opposite one 
another; two series-connected operating coils mount ed 

di am etrically opposit e one another; and two locating 

pins. The locating pins are used to accurately posi­
tion the lower pi n bearing ,  which is mounted on the 

frame, with respect to the upper pin bearing, which 
is threaded into the bridge . The electromagnet is 
secured to the frame by four mounting screws. 

The moving element assembly consists of a 

spiral spring, contact carrying member, and an alu­

minum cylinder assembled to a molded hub which 

holds the shaft. The shaft has removable top and 

bottom jewel bearings . The shaft rides between the 

bottom pin bearing and the upper pin bearing with the 

cylinder rotating in an air gap formed by the electro­
ma gnet and the magnetic core . The stops for the 
moving element contact arm are an integral part of 

the bridge. 

The bridge is secured to the electromagnet and 
frame by two mounting screws. In addition to hold­

ing the upper pin bearing, the bridge is used for 

mounting the adjustable stationary contact housing. 
The stationary contact housing is held in position by 

a spring type clamp . The spring adjuster is located 

on the underside of the bridge and is attached to the 
moving contact arm by a spiral spring. The spring 

adjuster is also held in place by a spring type clamp . 

With the contacts closed, the electrical con­

nection is made through the stationary contact hous­

ing clamp, to the moving contact, through the spiral 

spring out to the spring adjuster clamp. 

The timer unit cannot be energized unless the 

power flow is in the tripping direction because its 

EF FECTIVE OCTOBER 1967 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



T Y P E CR�-1  R E LAY-----------------------------------------------------------
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TIME DIAL POSITION 

184A547 

Fig. 4. Typical Time C urves of the Timer Unit of the 
720 volt Type CRN- J Relay. Proportional voltage 
apply for the 208 volt relay. 

ing . Either a mounting stud or the mounting screws 

may by utilized for grounding the relay. The elec­
trical conne ctions may be made directly to the termi­

nals by means of screws for steel panel mounting or 
to the terminal studs furnished with the relay for 
thick panel mounting. The terminal studs may be 
easily removed or inserted by locking two nuts on the 

stud and then turning the proper nut with a wrench. 

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

For correct operation, the type CRN- 1  relay should 

be connected so that maximum torque occurs for unity 

power factor on the system. Since the directional unit 

has a 30° characteristic , this may be accomplished 

by using the connections shown in Fig. 5 .  

The voltage operated timer unit should be con­

nected across the line . External schematic for this 

application as shown in Fig. 5.  

S E T T I N G S 

There is only one setting to be determined. This 

is the time delay of the voltage operated timer, and 

4 

it is adjusted by the time dial position. Fig. 4 gives 

a curve of time delay vs time dial setting for various 

impressed voltages. Time is approximately propor­
tional to time dial setting. 

I n d i ca t i ng Conto c tor Sw i tc h  ( I C S )  

N o  setting i s  required o n  the ICS unit except the 

selection of the 0 . 2  or 2 .0  ampere tap setting. This 
selection is made by connecting the lead located in 
front of the tap block to the desired setting by means 

of the connecting screw. When the relay energized a 
1 25 or 250 volt d-e type WL relay switch, or equiva­

lent, use the 0 . 2  ampere tap. 

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 op era­
tion of this relay have been made at the factory and 
should not be distrubed aft er receipt by the customer. 

If the adjustments have b een changed, the relay 
taken apart for repairs , or if it is desired to check 

the adjustments at regular maintenance periods,  the 
instructions b elow should be followed. 

All contacts should be cleaned periodically. A 

contact burnisher S# 182A836HO 1 is recommended for 
this purpose . The use of abrasive material for 

cleaning contacts is not recommended, because of 
the danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. 

A cceptan ce Check 

The following check is recommended to insure 

that the relay is in proper working order: 

A. Timer Unit (CV) 

The directional unit contacts must be in the 
closed po sition when checking the op eration of the 
timer unit . 

1. Contact 
a) By turning the time dial , mo ve the moving con­

tacts until they defl ect the stationary contact 
to a po sition where the stationary contact is  
resting against its b ackstop. The index mark 
located on the movem ent frame should coincide 
with the "0" mark on the time dial . For double 
trip relays, the follow on the stationary con­
tacts should be approximately 1/64" . 

b) For relays identified with a "T", located at 
lower l eft of stationary contact block ,  th e index 
mark on the movement frame will coincide with 
the "0" mark on the time dial when th e station­
ary contact has moved through appro ximately 
one-half of its normal deflection. Therefore, 
with the stationary contact resting against the 
back stop, the index mark is offset to the right www . 
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of the "0" mark by approximately . 020".  The 
placement of th e various time dial positions in 
line with the index mark will give operating 
time s  as shown on the respective time-current 
curves. For doubl e trip rel ays, the fol low on 
th e stationary contacts shoul d be approximately 
1/32". 

2.  Minimum Trip Current - Set the time dial to 

position 6.  Alternately apply 54% of rated voltage 

plus 3% and minus 3%. The moving contact should 

leave the backstop at plus 3% and s hould return to 
the backstop at minus 3%. 

3.  Time Curve - Fig. 4 shows the time curve 
for the CRN- 1 relay. With the time dial set to the 

indicated position, apply t he v oltages specified and 
measure the op erating time of the relay. The op era­

ting times should equal those of Fig . 4 plus or minus 

5 percent. 

B. Indicating Contactor Switch (ICS) 

Close the main relay contacts and pass sufficient 

d·c current through the trip circuit to close the con­

tacts of the ICS. This value of current should not be 

greater than the particular ICS tap setting being used. 

The indicator target should drop freely. 

The contact gap should be approximately . 047" 
between the bridging moving contact and the adjust· 

able stationary contact s. The bridging moving con­

tact should touch both stationary contacts simultan­
eously. 

C. Directional Unit ( D) 

1. Contact Gap - The gap between the stationary 
contact and moving contact with the relay in a de­
energized position should be approximately . 020 " .  

2 .  Sensitivity - The respective directional units 
should trip with value of energization and phase 

angle relationships as indicated in Table 1 .  

Rout i ne M a i nten ance  

All relays should be  inspected periodically and 
the time of op eration should be checked at least once 

every year or at such other time intervals as may be 

dictated by experience to be suitabl e to the partic­

ular application. Phantom loads should not be used 

in testing induction-type relays because of the re· 

suiting distorted current wave form which produces an 

error in timing . 

All contacts should be periodically cleaned. A 
corrtact burnisher S�t182A836H0 1 is recommended for 

this purposQ.. The use of abrasive material for cl ean­
ing contacts is not recommended, because of the dan­

ger of embedding small particles in the face of the 
soft silver and thus impairing the contact. 

C a l i bra t i o n  

U s e  the following procedure for calibrating the 
relay if the relay has been taken apart for repairs or 

the adjustments have been disturbed. This procedure 
should not be used unless it is  apparent that the 
relay is not in proper working order. (See "Accept ­

ance Check ").  

A. Timer Unit (CV) 

1.  Contact 

a) By turning the time dial , move the moving con­
tacts until they defl ect th e stationary contact 
to a position where the stationary contact is 
resting against its backstop. The index mark 
located on the mo vement frame shoul d coincide 
with the "0" mark on th e time dial . For double 
trip rel ay s ,  th e fol low on the stationary con­
tacts should be approximatel y 1/64" .  

b )  For rel ays identified with a "T" , located at 
lower l eft o f  stationary contact block , the index 
mark on the movement frame will coincide with 
the "0" mark on th e time dial when the station­
ary contact has moved through approximately 
one-half of its normal defl ection. Therefore 
with the station ary contact resting against th� 
backstop, the index m ark is offset to th e right 
of the "0" mark by appro ximately .020". The 
placement of th e various time dial positions in 
line with the index mark will give op erating 
times as shown on the respective tim e-current 
curves.  For doubl e trip relays, the fol low on 
the stationary contacts should be approximately 
1/32:' . 

2. Minimum Trip Current - The adjustment of the 

spring tension in setting the minimum trip current 
value of the relay is most conveniently made with the 

damping magnet removed. Close directional contacts. 

With the time dial set on " 0 ", wind up the spiral 

spring by means of the spring adj uster until approxi­

mately 6-3/4 convolutions show. 

Set the relay time dial to position 6. 

Adjust the control spring tension so that the 

moving contact will leave the backstop at 65 volt s 

+ 1 . 0% and will return to the backstop at 65 volts 

- 1 . 0%. 
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T Y P E CRN-1 R E LAY--------------------------------------------------------

T A B L E 1 

D I R E CT I O N A L  U NI T  S EN S I T I V I TY 

Va l ues for Min . P i ck-Upt 

Relay Type 

CRN-1 

Rating 

Vo lts 

120 

or 208 

Vo l ts Amperes Phase Angle Relat ionsh i p  

Rated . 020 I leading V by 30
°

t t  

Rated .023 I in-phase with V 

t The energization quantities are inp ut quantities at the relay terminals. 

tt Maximum torque angl e. 

3. Time Curve Calibration - Install the perman­

ent magnet. 

Set the time dial to position 1t 1 1 .  Apply rated 
voltage to terminals 6 and 7 with directional contacts 
closed . Adjust the permanent magnet keeper until 
the op erating time is 40 seconds ±3%. 

B. Indicating C ontactor Switch - Unit (ICS) 

Close the main relay contacts and pass s ufficient 

d-e current through the t rip circuit to close the con­
tacts of the ICS. This value of current should be not 

greater than the particular ICS tap setting being used. 
The indicator target should drop freely. 

C. Directional Unit ( D) 

1. The upper pin bearing should be screwed down 
until there is approximately . 0 25 .. cl earance b etween 

it and the top of shaft bearing. The upper pin bearing 

should then be securely locked in position with the 
lock nut. The lower bearing position is fixed and 

cannot be adjusted. 

2. The contact gap adjustment for the directional 
unit is made as follows: 

With the moving contact in the no rmally-opene d 
position, i .e .  against the right sto p on bridge, screw 
in the stationary contact until both contacts just 

close as indicated by a neon lamp in the contact cir­
cuit. Then , screw the stationary contact away from 
the moving contact 3/4 of a turn. The clamp holding 

the stationary contact housing need not be loo sened 
for the adjustment sinc e the clamp utilizes a spring­
type action in holding the stationary contact in 

position. 

The set screw in the stationary contacts have 

6 

been shop adjusted for optimum follow and t his ad­

j ustment should not be disturbed. 

The moving contact assembly has been factory 

adjusted for low contact bounc e performance and 
should not be changed. 

3 .  Maximum Torque Adjustment - Apply rated 
voltage to terminals 6 and 7 , and 4 amperes to ter­
minals 8 and 9 , making sure the polarities are correct. 

With the voltage and current in Phase, the contacts 
should close. Now adjust the angle between current 

and voltage to 120° ( current leading the voltage). 

Adjust the resistor to just close the contacts .  con­
tacts should open when the angle between current and 
voltage is 1 20° + 1° leading. 

4. The sensitivity adjustment is made by varying 
the tension of the spiral spring attached to the moving 
element assembly. The spring is adjusted by plac­
ing a screwdriver or similar tool into one of the 
notches located on the periphery of the spring ad­
juster and rotating it. The spring adjuster is located 

on the underside of the bridge and is held in place by 
a spring type clamp that do es not have to be loosened 

prior to making the necessary adjustments. 

The spring is to be adjusted such that the con­

tacts will close as indicated by a neon lamp in the 

contact circuit when energized with the required cur­

rent and voltage as shown in Tabl e 1 .  This table 

indicates that the spring can be adjusted when the 

phase angle relationship between the operating cir­

cuit and the polarizing circuit is at the maximum tor­

que angle or when the circuit relationship has the 

operating and polarizing circuits in phase. It is 

recommended that a singl e p hase (in phase relation-
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---- RELAY TR I PS FOR POWER FLOW I N  TH I S  D l R EC T I OI  

PHASE ROTATI ON 1 , 2 , 3  
-�-�����------�������--------- 1 

ZUO TORQUE 

����+---�--------+---�--------- 2 

.32·0 .32-T 

T I MI NG UN I T  

' ,
-...-------

CLOS I NG ZONE 

.32 
T 

DEV I CE MUNIER CHART 

32 • REVERSE POWER RELAY TYPE CRI-1 

32-9 - D I RECT I ONAL ELEMENT OF CRH-1 

32-T - T I MER OF CRN-1 

52 - POWER C I RCU I T  Ill EAKER 

ICS - I ND ICATING COMTACTOR SWITCH 

TC - Ill EAKER 1R I P COl L 
a - BREAKER AUX I L I ARY CONTACT 

* Fig. 5. External Schematic of the Type CRN- 1 for Reverse Power Protection. 

-RELAY TRIPS FOR POWE R FLOW II THIS DIRECTION LOCAL 
GENERATION 

UTILITY{ 
SYSTEM 
TIE 

POS D.C. TRIP BUS lZ iii 
cs 

32 32 I T 

L52a. 2 
c 

NEG 

A B C PHASE ROTATION A, B, C 

A B C 

_.__-+--+----VA 
-�--+--t---- Vs 
-+------------...�·vc 

STATION 
BUS 

D E V I C E  I U J U E I  CHART 

32 -REVElSE P'OIEI RELAY TYPE C U - I  

32-0 - DIRECTIOUL ELEIIEIT O F  C U - I  

32-T - T Ul l E R  O F  C I U - 1  

5 2 - POlE I C I R CUIT I I E U E I  

I C S  · I I D I C A I I I C  COWIACTOR S I I T C H  

TC · II E A l E I  T I I P  C O I L  

l - U E U EI A U X I L I A I Y  C O I T A C T  

184A466 

S1!-9Al37 
* Fig. 6 External Schematic of the CRN- 1 R elay to Prevent Reverse Magnetization When Utility Tie is Removed 

From the Local System. 
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TYPE CRN-1 RELAY--
--------------------------------------------------------

} TO {T 1 11[1  SUITS 
T I MEI WMEI SWITCtt 
SUIT 'S' CLOSES 

A.C. SUPPL.f 

184A368 

Fig. 7. Test Connections for the Timer Unit of the Type 
CRN- l Relay in the Type FT-2 1 Case. 

8 

ship ) set-up be used as a matter of ease and con­

venience. 

R E N E W A L  P A R T S  
Repair work can b e  done most satisfactorily at 

the factory , However, interchangeable parts can b e  
furnished t o  the customers who are equipped for doing 

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

E N E R G Y  R E Q U I R E M E N T S 

The 60 cycle burden of the units of the type 

CRN- 1 relay are as follows: 

C o i l  

Timer 

Qirectional 

Potential 

Directional 

Current 

B urden at 

Rated voltage 

Rated voltage 

5 Amps. 

V o l t­

A m peres 

6 . 5  

3 . 5  

5 . 5  

o Angle that current lags the voltage . 

P ower D 
F a ctor 
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j� I '  
�:- . : !  ! I  

PA::� LOGAT\O�J'' 
5EM I -FLIJSI-I M\�.i PROiTECT \ON MT6. 

0 -32. SCREW 

SPACER.SFOR 
IN PAt-lEL<;. 

� -19 SC.RE.W IG (FOR \1-\ICI<. 
PANEl.. l..lSE �-IB <:.T UO) 

o i � C - '3'2. SCREW 

T ERI--AI NAL �N D 
MOUNT I N <:r  D\:i"-ILS 

N O T E : A L L- D I M E N� I O N S  
I N  ! N C H t: S  

l OIA.-4- HOLE'S. !""OR 
+ . 190-3'2. MT6. SCREW$ 

PANEL CUTOUT i DR.ILL I W G­
f"OR. SEMI-F LU&\-4 MTG. 

I I 13z. 13?-
PANE:\. CR\L\..1 NG- OR CUTOUT FOR 

F>RO:I"E.C'T\0"-' MTG-. 

(FROHT VIEW) 

57-D-7901 

Fig. B. Outline ancl Drilling Plan for the Type CRN- 1 Relay in the Type FT-2 1 Case. 
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I .  L. 4 1-25 1 . 1 

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE CRN-1 REVERSE POWER RELAy I 

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 treely, inspect the 

contacts to see that they are clean and close properly, 

and operate th e  relay to check the settings and 

electrical connections.  

A P P L I C AT I O N  

The type CRN- 1 relay is a single phase direc­

tionally controlled timing relay used to protect a-c. 

generators from motoring. When such a condition 

occurs and persists for a predetermined time interval , 

the generator may be tripped or an alarm sounded. The 

directional unit has watt characteristics and the timer 

unit is adjustabl e from approximately 2 to 25 seconds. 

C O N ST R U C T I O N  A N D  O P E R A T I O N  

The relay consists of two induction disc type 

units. The upper one is the timer unit and the lower 

one is a directional unit. 

T i mer U n i t  

This unit is a geared induction disc type unit. 

The induction disc is four inches in diameter, mounted 

on a vertical shaft. The shaft is supported on the 

lower end by a steel ball bearing riding between con­

cave sapphire j ewel surfaces, and at the upper end 

by a stainless steel pin. 

The moving cont act is a small silver hemisphere 

fastened on the end of an arm. The other end of this 

arm is clamped to an insulated shaft geared to the 

disc shaft. The electrical connection is made from 

the moving contact thru the arm and a spiral spring. 

One end of the spring is fastened to the arm, and the 

other to a slotted spring adjuster disc which in turn 

fastens to the moulded block mour.t ed on the element 

frame. 

The stationary contact assembly consists of a 

silver contact attached to the free end of a le af spring. 

This spring is fastened to the moulded block. A 

small set screw provides adjustment of the contact 

follow . When double trip is required , another leaf 

NEW I NFORMATION 

spring contact is mounted on the moulded block and a 

double contact is mounted on the rigid moving arm. 

The set screws on the stationary contact assembly 

provide adj ustment so that both circuits will be made 

simultaneously. 

The disc is rotated by an electro-magnet in the 

rear and damped by a permanent rragnet in front . The 

operating torque is obtained by the electromagnet 

construction shown in Fig. 1. The main pole coil of 

the unit is energized by line voltage. This coil acts 

as a primary of a transformer and induc es a voltage 

in a second ary coil . Current from this secondary coil 

flows through the upper pol e  coils and thus produces 

torque on the disc by the reaction between fluxes of 

the upper and lower poles. 

The timer unit cannot be energized unless the 

power flow is in the tripping direction because its 

p otential coil is connected in series with the con­

tacts of the directional unit. Hence,  the relay is 

directionally controlled . 

D i re c t i o n a l  U n i t  

This unit is similar to the timing unit except that 

the quantities used to rotate the disc and the contact 

assembly are different . The two upper poles of the 

electromagnet are energized by line current , and the 

lowerpole by polarizing voltage. The fluxes produced 

by the se two electrical quantities cause rotation of 

the disc in a direction dep ending on the phase angle 

between the current and voltage. As pov. er reverses ,  

the current in the relay reverses while the polarizing 

voltage rem ains fixed , thus a directional torque is 

obtained. 

The unit is non geared and the rotation of the disc 

in the contact opening direction is limited to a few 

degrees by a projecting stop on the disc which strik es 

the element frame. 

The moving contact assem bly consists of a rigid 

counterweighted arm fastened to an insulated section 

of the disc shaft.  A leaf spring is fastened to the 

shaft end of the arm and a silver contact is attached 

to the free end of the leaf spring . When th e moving 

contact strikes the stationary contact, the leaf spring 
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TYPE CRM-l RELAY ____________________________________________________ ___ 

��ECTROMACiNFT 

� Dtsc RoTATION 

UPPER PoLE 
fi..U)( 

FRONT V!ElJ 
8-D-5374 

Fig. J. Flux ancl C urrent Relations In the lncluctlon Type 
Relay Unit. 

deflects to provide the required contact follow. The 
spiral spring assembly is made as described above 
for the timing unit. 

The stationary contact is mounted on a right angl e 
bracket fastened to the element frame on a Micarta 
insulating block. The contact screw projects thru the 
outer end of the bracket and provides adjustable con­
tact separation. 

I n d i c a t i ng Conta cto r S w i tc h  U n i t  { I C S )  

The d-e indicating contactor switch i s  a small 
clapper type devi ce. A magnetic armature, to which 
leaf-spring mounted contacts are attached, is attracted 
to the magnetic core upon energization of the switch. 
When the switch closes, the moving contacts bridge 
two stationary contacts, completing the trip circuit. 
Also during this operation two fingers on the armature 
deflect a spring loc ated on the front of the switch, 
which allows the operation indicator target to drop. 
The target is reset from the outside of the case by a 
push rod located at the bottom of the cover. 

The front spring, in addition to holding the target, 
provides restraint for the armature and thus controls 
the pickup value of the switch. 

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

T i m er U n i t  

The timer unit i s  rated at 1 1 5  volts, 6 0  cycles. 
The minimum trip value is 65 volts or 57% of rated 
voltage. The continuous overload capacity is 127 

2 

IMOICATING 
COMTACTOR -� 
SWITCH 

WITH MELATttE lllSTAM TANEOUS PULAII I T\' AS SliM, TliE 
O I RECTIIltCAL COMTACfS CLOSE. 

FRONT VIE� 

/ TIMER UNIT 

DI RECTIONAl UN I T  

CHASS I S  Of>ERATED 
SHORTING SWI TCH 

RED HANDLE 

�rEST SWI TCH 

CURRENT TEST JACK 

TERMINAl 

182A723 

Fig. 2. Internal Schematic of the Double Trip T ype 
CRN- l Relay In the Type FT3 1 Case. For the 
Single Trip Relay the Circuits A ssociotecl with 

Terminal 2 are Omitted. 

volts or 110% of rated voltage. The characteristic 
time curves are shown in Fig. 3 for various voltages 
and time lever settings. 

The directional unit has a watt characteristic 
with maximum torque when current and v oltage are in 
phase. The potential coil is rated 70 volts, 60 cycles 
with an overload capacity of 77 volts or 1 10% of rated 
value. The current coil is rated 8 amperes, 60 cycles. 
This is also its continuous rating. The minimum pick­
up current is 0 .04 ampere in the current coil in phase 

with 65 volts across the potential coil. 

T r ip C i rc u i t  

The main contacts will safely close 3 0  amperes at 
250 volts d-e and the seal-in contacts of the indicating 
contactor switch will safely carry this current long 
enough to trip a circuit breaker. 

The indicating cont actor switch has two taps that 
provide a pickup setting of 0 . 2  or 2 amperes. To 
change taps requires connecting the lead located in 
front of the tap block to the desired setting by me ans 
of a screw connection. 

T rip C i rcu i t  Con st ant 

Indicating Contact Switch (ICS) 

0 . 2  ampere tap 6 . 5  ohms d-e resistance 
2. 0 amp ere tap 0 . 15 ohms d-e resistanc e 

I N ST A L L A T I O N  

The relays should be mounted on switchboard 
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Curve 282119 

Fig. 3. Typical Time C urves of the Timer Unit of the 
Type CRN- 1 Relay. 

panels or their e quivalent in a loc ation free from dirt, 

moisture,  excessive vibration, and heat. Mount the 

relay vertically by means of the four mounting holes 
on the flange for s emi-flush mounting or by means of 
the rear mounting stud or studs for proj ection mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The electrical 

connections may be made directly to the terminal s by 

me ans of s crews for steel panel mounting or to the 

terminal studs furnished with the relay for thick p anel 
mounting. The terminal stud s may be e asily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT c as e  information refer to 

I . L .  4 1-076. 

For correct operation, the type CRN- 1 relay should 

be connected so th at maximum torque occurs for unity 

power factor on the system. Since the directional unit 

has a watt characteristic ,  this may be accomplished 

by using line to neutral voltage for the directional 

unit potential coil and the corresponding line current 
in the s eries coil. If a neutral is not availabl e ,  a dum­

my neutral may be obtained by using two reactors. 
The directional unit voltage coil then constitutes one 

leg of a wye connection, and the reactors the other 

two legs. 

The voltage operated timer unit should be con­
nected across the line . External schematics for the se 

applic ation s  are shown in Figs. 4 and 5 .  

The time for the main contacts to break after 

operation c an be decreased by eliminating the follow . 
This is done by screwing in the small set screw on 

the stationary contact assembly until the contact rivet 

rests solidly on the moulded support. When this i s  

done , the position o f  the contact stop on the time 

lever should be shifted so that the moving and station­
ary contact b arely touch when the time lever is s et on 

zero. 

S E T T I N G S  

There i s  only one setting to be determined.  This 

is the time d elay of the voltage operated timer, and 

it is adjusted by the p osition of the time lever along 

the time lever scale.  This sc al e  has 10 divisions, and 

Fig. 3 gives a curve of time delay vs lever setting for 

various impressed voltages. Time i s  approximately 

proportional to lever setting. 

I n d i cat i ng Contactor S w i t ch ( ICS)  

No setting is required on the ICS unit except the 
s election of the 0 . 2  or 2 .0  ampere tap setting. This 

selection is made by connecting the lead located in 
front of the tap block to the desired s etting by means 

of the connecting screw. When the relay energizes a 
type WL relay switch , or equivalent, use the 0 . 2  
ampere tap. 

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

The proper adjustments to insure correct op eration 

of this relay have b een made at the factory and should 

not be distrubed after receipt by the customer. If the 

adjustments have been changed, the relay taken apart 

for repairs, or if it is d e sired to check the adjustments 

at regular maintenance periods, the instructions below 

should be follo wed. 

All contacts should be cl eaned p eriodically. A 

contact burnisher S#l82A836H0 1 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recomm ended, because of the 

danger of embedding small particle s  in the face of 

the soft silver and thus impairing the contact. 
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TYP E CRH-l RELAY---------------------------------------------------------

----- RELAY TI I PS FOI POWER F LOW I ll  Til l S  D I RECT I ON 

\ v 
\ 

'""'- � CLOS I NG ZOIIE 
\ I " 

\ 1 \ 
.JI..::\--,---� v 23 

13 \� • 
'• \] \ ,, \ """' ""' 
D I RECTI ONAL 

\--
- ZERO TORQUE L I N E  

UN I T  

POS . DC TR I P  BUS 
OR -�..:....:..._;_:_.:...;__.=..=..::: ___ 

liE G. 

li E  G. 
OR --�-----------­

POS . 

DEV I C E  NUMBER CHART 

67 - REVERSE POWER RELAY TYPE CRN-1 

67-D - D I RECT I ONA L  ELEMENT OF CRil-l 

67-T - T I MER OF CRN-1 

52 - POWER C I R CU I T  BREA KER 

I CS - I N D I CA T I N G  CONTACTOR SW I TCH 

TC - BREAKER TR I P  C O I L 

a - BREAKER AUX I L I ARY CONTACT 

182A820 

Fig. 4. External Schematic of the Type CRN- l Relay For Reverse Power Protection Using Wye-Wye Potential Transformers. 

T i m er  U n i t  

Adjust the back stop on the time lever s o  that 

the moving contact just touches the stationary con­

t acts at the zero time lever setting. The small ad­

ment screw on the stationary contact should not be 

screw ed in far enough to limit the follow of the 

stationary contact. For double-trip relays adjust 

these screws so that both circuits make at the same 

instant. 

The convolutions of tlie spiral spring should not 

touch e ach other for all positions of the moving 

contacts. Adjust the tension of the spiral spring so 

that the cont acts will op erate at 65 volts. It m ay be 

necessary to shi ft the position of the damping mag-

4 

nets, as their position affects the time character­

ictics. This timing may be checked with a timer 

connected as p er Fig. 6. 

D i re c t i o n a l  U n it 

The upper bearing screw should be screwed down 

until there is four to five thousandths inch clearance 

between it and the shaft and then securely locked in 

position with the lock nut. This adjustment can be 

made best by c arefully screwing down the top bearing 

screw until the disc fails to turn freely and then 

backing up a fraction of a turn. Great care must be 

taken in making this adjustment to prevent damage to 

the bearings. 
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T Y P E C R N- 1 R ELAY------------------------------------------------------�'·�L_- �41�·� __ 1 ._1 

------ RELAY TR I PS FOR POWER FLOW I ll  Til l S  O l iUCT I OII 

�--------��------------------ 1 
�--------�------�--------- 2 

POS . DC TR I P iUS 
OR --_..;.�...;.;.._..;...;..;.. __ 

NEii. 

����--�----�r-----�-- 3 

67 If 67-0 

vu 
yl \T I M I N G  UN I T  

\ 
j CLOS I MG ZOIIE 

13\ 

va \.] ¥- v2 

\"\--- ZERO TORQUE Ll NE 
O l i£CT I OIIAL 

•.n 

7-T

W
CS 

67 
2 

67-0 

67 
7 

HEii.  
OR _ _.., __________ _ 

POS . 

DEV ICE MUMSER CHART 

67 - REVERSE POWER RELAY TYPE CRN- l 
67-0- D I RECT I ONAL ELEMENT OF CRM-l 
67-T- T I MER OF CRii-l 

!i2 - POWER C I RCU I T  IIi fAKER 
ICS - I N D I CAT I NG CONTACTOR SWI TCH 

TC - BREAKER TRI P  COI L  
a - BREAKER AUX I L I ARY CONTACT 
R - REACTORS 

182A819 

Fig. 5. External Schematic of the Type CRN- 1 Relay For Reverse Power Protection Using Open Delta Potential Transformers 
and External Reactors. 

The contact travel of the directional unit should 

be adjusted to 3/3 2". The spring tension should be 
adjusted so that the directional unit contacts clo se 
at 65 volts and 0 . 04 ampere at unity power factor. 

E xtern al  R e a c to rs (When F u rn i shed) 

Connect the potential coil of the type CRN- 1 

directional unit in series with th e two reactors. Ap­

ply 3 times rated voltage to the combination ( 220 

volts for 70 volt relays). using a high resistance 

voltmeter , check the voltage across e ach reactor and 

across the directional unit potential coil. All three 

voltages should be e qual within ± 2 volts. Adjust­

ments may be made by r emoving or reversing end 

laminations of the reactor iron. 

I n d i c at i ng C onta ctor S w i t c h  

Close the m ai n  relay contacts and pass sufficient 

d-e current through the trip circuit to close the con­

tacts of the ICS. This value of current should not be 

greater than the p articular ICS tap s etting being used. 
The indicator target should drop freely. 

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

Repair work can b e  done most satisfactorily at the 

factory. However, interchangeable parts can be 

furnished to the custo me r.s who are e quipped for doing 
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TYP E CRN- 1 R E LAY ______________________________________________________ __ 

repair work. When ordering p arts,  always give the 

complete namepl ate data. 

E N E R G Y  R E Q U I R E M E N T S  

The 60 cycle burden of the units of the type 

CRN- 1  relay are as follows: 

Vo l t- P owerf:'> 
Co i l  Burden at W atts Ampere s Factor 
Timer 1 15 volts 4 .72  8 . 13 54.5° 

Directional 

Potential 70 volts 4 . 22 25.3 80.4° 

Directional 

Current 5 Amps.  1.9 6 2 .75 43 .4° 

/:), Angle that current l ags the voltage. 

, -=�tj-
·- / 

' 

�- J 

CRil-l RELAY 
( FRONT � l EW) 

} TO {T I MER STARTS 
TIMER WHEN SWITCH 
START "S" CLOSES 

POTENTIOMETER 

TEST 
SWITCH 

"S" 

A . C. SUPPLY 

183A447 
Fig. 6. Test Connections for the Timer Unit of the Type 

CRN- 1 Relay in the Type FT31 Case. 

261407 
Fig. 7. Outline and Drilling Plan for the External Reactor. 
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T Y P E CRN-1 R E LAY------------------------------------------------------�··�L�-4�1�-2�5�1.1 

190·32. SCREW 

S�CER F"OR 
THI� PA.Hii.LC:. 

_s_IQ S.CR.EW '" (F"OR. \1-iiC� 
PI'..\.JEL. \JSE � - IS '!!>TUO) 1 (0  

. 19 0-3a SCREW (FOR 'T H I CK 
.,.}'..W�L. us.� 
. 190-32. 5\UO) 

- �DIA. 

TERM II-JAL AN D 
ME>UNT I NCJ DEIAI L'i:> 

� OIA. 4 1-\0LES. FOR 
. 1 90-32. MTG. <QCR.E"WS 

PANEL C.UTOUT t DRILL I WGr 
FOR. ·sEMI -F LU O:.H M.T�. 

I 

'-a-a. 
TERMI NAL 
NU MSER. 

P,.._NEL OR.I LL\� OR C.\JTOUT FOR 
PROJ&:C.T\ ON MTGr. 

( FR�T \/lEW) 

57-D- 7902 

Fig. B. Outline ancl Drilling Plan for the Type CRN- 1 Relay in the Type FT3 1 Case. 
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