
Westinghouse 
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Application 
The KF relay provides high-speed sensing 

of underfrequency conditions during system 

disturbances. 

Usual applications of the relay involve 

selective dropping of the system load based 
on the frequency decrement. 

It is particularly applicable for relatively 
isolated areas where a severe overload (i.e., 
greater than 50%} could occur due to a 
tie-line trip. 

The relay can be applied to control voltage 
regulator tap changing mechanisms during 
low frequency operation. 

Speed of operation of the relay is inversely 
proportional to the decrease of system 
frequency. 

A: minimum delay of 6 cycles is required 
smce a sudden shift in the voltage phase 
angle during a fault will appear as a rapid 
change in frequency to underfrequency 
relays. 
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Type KF 
High-Speed 
Underfrequenc1 Relay 
With Solid State Timing 

Features 
Solid state timing is available to providE 
a wider range of time delay adjustmen 
(6-30 cycles on a 60 hertz base). A 100m: 
time delay on trip prevents undesirablE 
operation due to other system transient con· 

ditions or voltage dips. 

Individual settings for frequency, timE 
delay, and Indicating Contactor Switcl1 
pickup make the relay suitable over a variet� 
of applications. 

Operable over a temperature range of 
-20'C to +60'C. 

Operable over a voltage range of 70 to 
11 0% of rated voltage. 

Will not false trip on energization or de­
energization. 

P: hig
_
h-sp�ed cylinder unit in conjunc 

tlon With a time-delay-on-pickup telephon 
type r�lay provides secure system fre 

e 
detect1on. 

quenr 
Device Number: 81 
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Construction 

0 Induction Cylinder Unit 

Has positive contact opening torque at 
normal frequency. 

e lndicatingContactorSwitch(ICS) 

Taps provided for 0.2 or 2.0 amps de pickup 
operation. For breaker trip circuits or for 
operation of a type WL lockout relay, the 
2.0 amp tap is used. When the current is 
low, as when using an SG or MG-6 multi­
contact auxiliary relay, the 0.2 amp tap is 
recommended. 

The ICS has 6.5 ohms resistance on the 0.2 
amp tap, and 0.15 ohms on the 2.0 amp tap. 

e Frequency Adjusting Reactor 

Has adjustments for setting the relay to trip 
at the desired frequency. The minimum trip 
frequency can be varied over the operating 
range of 55-59.5 hertz. The standard 60 
hertz KF relay is shipped adjusted for 
contact closing at 59.5 hertz, unless other­
wise specified. 

A locking feature is provided to prevent an 
accidental change in the setting. 

0 Solid State Timing Circuit 

Q Timer Adjustment 

Also provided with a locking feature for 
prevention of accidental setting change. 

0 Telephone Relay (T) 

Provides 6 cycle delay only on non­
adjustable KF. 6-30 cycle adjustable delay 
is accomplished with a rheostat connected 
to static timing circuit. See no. 5 above. 

Contacts work against gravity. 

The telephone relay and the cylinder unit 
have mechanical spring restraint. This com­
bined with the solid state timing circuit 
make the relay virtually immune to acci­
dental panel shock. 
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Operation 
When the applied source frequency drops 
below the setting of the relay, the cylinder 
unit will close, energizing the solid-state 
timing circuit. At this point, the telephone 
relay is picked up and sets up tripping. The 
Indicating Contactor Switch (ICS) is also 
picked up, and will provide trip indication. 

The timer will reset when the cylinder unit 
resets; de-energizing the telephone relay. 

The time-delay unit's operation can be 
selected from one of three types available: 

(1) Ac operation, non-adjustable (6 cycles) 

(2) Ac operation, adjustable (6-30 cycles) 

(3) De operation, adjustable (6-30 cycles) 

Characteristics 
Ratings 

The KF relay is rated 120 volts at 60 hertz, 
or 1 20 volts at 50 hertz. 

Adjustable range of frequency is 55-59.5 
hertz for the 60 hertz relay, and 44-49.5 
hertz for the 50 hertz relay. 

Continuous rating - 11 0% of rated voltage. 

Trip Circuit 

The main contacts will close 30 amperes at 
250 volts de, and the seal-in contacts of the 
ICS will safely carry this long enough to 
trip a circuit breaker. 

Trip Circuit Constants 

Indicating Contactor Switch (ICS) 
6.5 ohms resistance on the 0.2 amp tap. 
0.15 ohms resistance on the 2.0 amp tap. 

Burden 

12.6 volt-amperes at 120 volts, 60 hertz. 
13.4 volt-amperes at 120 volts, 50 hertz. 

Timing Circuit Selection 
A choice of ac or de time delay is available. 
For example, where adjustable time delay is 
required, a KF relay with the auxiliary time 
delay relay energized from the tripping 
battery is available. The ac time delay type 
utilizes a full-wave bridge rectifier. 

By using ac for timing circuit. the following 
advantage is obtained: 

A single style relay is applicable for all 
tripping battery ratings. 

A minimum delay of 6-cycles is required 
unless the trip circuit is supervised by 
another device which will be open during 
faults. Unbalanced faults can cause a 
sudden shift in the voltage phase angle, 
producing an apparent rapid change in 
frequency. The cylinder unit closes momen­
tarily, but will not produce tripping when 
used with a 6-cycle telephone unit delay. 

Where the relay and motor load can be 
readily isolated, such as a station tapped off 
a tie line, use a type K0-1 current detector 
relay, 0.5-2 amperes to supervise the KF 
trip circuit. Energize the K0-1 relay with one 
phase of the station supply current so it will 
reset when the station is de-energized, other­
wise the motor inertia may maintain suffi­
cient voltage to operate the KF relay and 
lock out the expendable feeders. KF relays 
with time delays as long as 30 cycles have 
operated for this cause. During actual under­
frequency conditions, if the station load is 
too low to operate the K0-1 relay, no 
purpose is served in tripping any of its 
feeders. 

While long delays are desirable for security, 
care must be exercised in load-saving appli­
cations to insure that load shedding has 
been completed before the frequency drops 
more than 3 cycles (i.e., 57 hertz on 60 
hertz system). Otherwise, generation may be 
curtailed due to plant auxiliary motor trouble. 
Figure 8 shows the KF rate-of-change of 
frequency. With a 6-cycle delay relay set for 
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59.5 hertz, for example, breaker trip coil 
energization occurs at 0.6 cycle below 
"trip" frequency (59.5-0.6=58.9 hertz) 
for a decay rate of 2.5 Hertz per second. 
This rate corresponds to about 30% over­
load, assuming an inertia constant of H =3. 

After the first priority load has been shed the 
decay rate will diminish. Even so, unless the 
overload is quite small, a 30-cycle delay is 
excessive if three graded frequency prior­
ities are to be accommodated without 
allowing the system frequency to dip below 
57 hertz on a 60-hertz system. 
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Internal Wiring ( Front View) 120 Volt, FT -21 Case 
55-59.5 Hertz Adjustable Frequency Range, Spdt Contacts 

With Ac Operated Auxiliary 
Time Delay Unit 

r--+-+--1--t----- Telephone Relay 

I CS 

'-------+--l-+--1---- Indicating 
Conta ctor Switch 

Figure 3 
With De Operated Adjustable 
Auxiliary Time Delay Unit 

Figure 4 

861 A659 

S e e  Resistor 
+++---- Values Table At 

Lower Right 

With Ac Operated Adjustable 
Auxiliary Time Delay Unit 

Figure 5 

Relay 
Rating 

48/125 

Trip 
Voltage 

48 
125 

Lead 
Position 

3 
2 

Resistance 
Value 

420 Ohms 
2000 Ohms 

849A318 Sub. 7 

, 

862A525 Sub. 2 
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Characteristic Curves (60 Hertz) 

Temperature 
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Figure 8 6718023 Sub. 3 
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59.50 Hertz Setting 

57.00 Hertz Setting 

55.00 Hertz Setting 

50 60 70 so 90 1 00 11 0 1 20 1 30 

Impressed Voltage 
Figure 7 

Warm-Up 

60 

59.5 

59 

58.5 

58 

57.5 

� 
Q; 57 ::r: 
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56.5 > u c OJ 56 :J 
0" OJ 

u: 55.5 

a. 
r= 

55 

E :J 
E 54.5 

·c: 
� 54 

0 10 20 30 

Time In Minutes 
Figure 9 

863A520 Sub. 2 

59.50 Hertz Setting 

57.00 Hertz Setting 

55.00 Hertz Setting 

40 50 60 70 80 90 100 110 
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External Connections 
Without Time Delay (120 Volts, 60 Hertz) 

Ac Bus 

--�--�-------------------------------------------------------- 2 
--�-+�-------------------------------------------------------- 3 

De Trip Bus 
Pos -----------------4.----------------

Neg 
F1gure I (l 762A574 Sub. 6 www . 
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External Connections 
With Fixed Time Delay (120 Volts, 50 or 60 Hertz) 

Ac Bus 

--i-�----------------------------------------------- 2 
--�-r--�------------------------------------------------ 3 

De Trip Bus 

F1gure 11 849A 178 Sub. 3 

Type KF 
High-Speed 

DB 41-503 Page 7 

U nderfrequency Relay 
With Solid State Timing 
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Type KF 
High-Speed 
Underfrequency Relay 
With Solid State Timing 

Shipping Weights and Carton Dimensions 
Type Flexitest Weight: Lbs. 

Case Size 
Net \ Shipping 

KF FT-21 12 I 1s 

Further Information 

Prices. Style Numbers, Ordering Information: PL 41-020 

Instructions: IL 41-503 

FT-21 Case Dimensions: DB 41-075 

Other Protective Relays: Selector Guide 41 -000 

Westinghouse Electric Corporation 
Relay-Instrument Division, Newark, N. J. 07101 
Printed in USA 

Domestic Shipping Carton 
Dimensions: Inches 

9x12x 13 
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INSTALLATION 
Westinghouse I .L. 4 1-503 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KF UNDERFREQUENCY RELAY IN FT-21 CASE 

A P P L I C A T I O N  

The type K F  relay i s  a high speed underfrequency 

relay which provides rapid sensing of system over­

load so that excessive load can be shed. It is part­

icularly suitable for relatively isolated areas where 

a severe overload (i .e. ,  more than 50%) could occur 

due to a tie-line trip . 

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

The relay consists of an induction cylinder unit, 

frequency sensitive components,  indicating con­
tactor switch, an auxiliary time delay unit (T) ,  and 

a full wave bridge. The principal parts of the relay 

can be seen in Figures 1 and 2. 

A. I nduction Cyl inder Unit  

The induction cylinder unit is  a product type 

unit operating on the interaction between the 

fluxes that are produced on the four poles. Mec­

hanically. the induction 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 a mounting 

structure for the magnetic core. The magnetic 

core which houses the lower pin bearing is se­

cured to the frame by a locking nut. The bearing 
can be replaced, if necessary, without having to 

remove the magnetic core from the frame. The 

electromagnet has four coils mounted on the four 

poles. The coils mounted diametrically opposite 

each other are connected in series. The locat­

ing pins of the electromagnet are used to ac­

curately po sition 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 

aluminum cylinder assembled to a molded hub 

which holds the shaft. The shaft has removable 

top and bottom jewel bearings . The shaft rides 

N EW I N FORMATION 

between the bottom pin bearing and the upper 

pin bearing with the cylinder rotating in an air 

gap formed by the electromagnet 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 

holding 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 connection 

i s  made through the stationary contact housing 

clamp, to the moving contact, through the spiral 

spring out to the spring adjuster clamp. 

B. I nd icatin g  Contactor Switch Un i t  (ICS) 

The indicating contactor switch is a small d-e 

operated clapper type device. A magnetic arma­

ture, to which leaf-spring mounted contacts are 

attached , i s  attracted to the magnetic core upon 

energization of the switch. When the switch 

clo ses ,  the moving contacts bridge two stationary 

contacts ,  completing the trip circuit. Also during 

this operation two fingers on the armature de­

flect 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. Frequency Sensit ive Components: 

The frequency sensitive components consist of "" 

capacitors and a variable reactor which i s  u sed 

for setting the relay to trip at the desired fre­

quency. 
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Front View 

Fig. 1 Type KF Relay Without Case 

Rear View 

(Front & Rear View) 
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TYP E K F UNDER F R EQU ENCY R E LAY------------------------------------------��-L�-�4�1-�so�J 

1Q.W T'fP[ IF •1£1 'I[QIOCY 
10 I 10 CTCUI I.P. I. T.CIITACTS 

II Tm n II CAll 

THUMISTII 

CYl t I DEl UIIT 

RED WDLE 

TEST SIIITCII 
u•••n 

62 A008 
Fig. 2 Internal Schematic of the Type KF Relay. 

D. Aux i l iary T i me Delay Unit  

This slugged telephone type unit in  conjunction 

with a resistor, and full wave bridge pro vides a 

2-cycle delay on pickup when the KF relay con­

tacts close.  The contacts of the auxiliary time 

delay unit are connected in the trip circuit. 

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

The KF relay operates to close its contacts when 

the applied source frequency is below a preset value. 

The voltage-fr�quency curve is shown in Figure 3 

and the temperature-frequency curve i s  shown in  
Figure 4. 

Rating 

The type KF underfrequency relay is rated 1 20 volts 

at 60 cycles. The adjustable range of frequency is 

55  to 59. 5 cycles. 

Trip Ci rcu i t  

The m ain contacts will clos e  3 0  amperes a t  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 i ndicating 

contactor switch has two taps that provide a pickup 

setting of 0 . 2  or 2 amp eres. To change taps requires 

connecting of l ead located in front of the tap block 

to the desired setting by means of a screw connec­

tion. 

Trip C i rcuit Constants 

Indicating Contactor Switch -

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

2 . 0  amp tap 0 . 15 ohms d-e resistance. 

Energy Requi rements 

The burden of the KF relay is 1 2 . 6  VA at 1 20 volts , 

60 cycles.  

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, mois­

ture,  excessive vibration and heat. Mount the relay 

vertically by means of the mounting stud for the type 

FT proj ection case or by means of the four mounting 

holes on the flange for the semi-flush type FT case.  

Either the stud or  the mounting screws may be 

utilized for grounding the relay. The electrical 

connections may be made directly to the terminals 

by means of screws for steel panel mounting or to 

the terminal stud furnished with the relay for thick 

panel mounting. The terminal stud may be easily 

removed or inserted by locking two nuts on the stud 

and then turning the proper nut with a wrench. 

For detailed information on the FT case,  refer to 

I .L .  4 1-076.  

A D J U S TM E N T S  & MA I N T E N A N C E  

The proper adjustments to insure correct operation 
of this relay have been made at the factory. Upon 

receipt of the relay no customer adjustments ,  other 

than those covered under "SETTINGS" should be 

required. 

A. I nd uction Cyl inder Unit 

1 .  Contact Gap - The gap between the station­

ary contact and the moving contact with the 

relay in the deenergized position should be 

approximately 1 / 1 6  inch. 

2. Sensitivity - The relay should trip when 

energized with 1 20 volts and a source fre­

quency of 59.5 cycles.  

B. I nd icating Contactor Switch 

Close the auxiliary time delay unit contacts and 

pass sufficient d-e current through the trip 

circuit to close the contacts of the ICS. This 

value of current should not be greater than the 
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TYPICAL VOLTAGE vo MINIMUM FREQUENCY CURVES 

OF TYPE K F UNDERFREOUENCY RELAY 

59.50 CY. SETTING 

f..--r- 55.00 CY. SETTING 

----

50
30 40 50 60 70 80 90 100 110 120 130 

IM P RESSED VOLTAGE 62A675 
Fig. 3 Typical Voltage-Minimum Frequency Curves of the 

Type K F UncJerfrequency Relay. 

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 
adjustable stationary contacts. The bridging 
moving contact should touch both stationary 
contacts simultaneously. 

Aux i l i ary T ime Del ay Unit  1(T) 

Apply 50 volts a.c. to terminals 8 and 9 .  Manually 

close the corrtacts of the induction cylinder unit. 

The T unit should operate. Reduce voltage to 30 
volts . The T unit should drop out. 

Routine Maintenance 

All relays should be inspected and checked period-
ically to assure proper operation. Generally a 
visual inspection should call attention to any notice­
able changes. A minimum suggested check on the 
r elay system is to close the contacts manually to 
assure that the breaker trips and the target drops .  
Then release the contacts and observe that the reset 
is smooth and positive. 

All contacts should be periodically cleaned. A 
contact burnisher s#l82A836H0 1  is recommended 
for this purpose. The use of abrasive material for 
cleaning contacts i s  not recommended, because of 
the danger of embedding small particles i n  the face 
of the soft silver and thus imparing the contact. 

4 

TYPIC AL.TEMPERATURE vs MINIMUM FREQUENCY CURVES 

OF TYPE KF UNDERFREQUENCY RELAY 
62 

61 

60 

ui 59 
a: 5 9.50 CY. SETTING 
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G 57 z 
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5 56 
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a: 
... 55 
!!, 55,00 CY. SETTING a: 
.... 54 
:E 
:::> :E 53 

:l" 52 

5 I 

5Q40 -30 -20 -10 ±O +10 +20 +30 +40 +50 -t-606+706 6 
TEMP RATURE •c 7 2A 7 

Fig. 4 Typical Temperature-Minimum Frequency Curves 
of the Type K F Uncierfrequency Relay. 

Cal i bration 

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. Induction Cyl inder Un i t  

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 cylinder 
unit is made as follows: 

With the moving contact in the normally­
opened position, i . e .  against the right stop 
on the bridge, screw in the right hand station­
ary contacts until it just makes with the 
moving contact. Then advance the stationary 
contact an additional � turn . Screw the left 
hand stationary contact until it just touches 
the moving contact then back off the station­
ary contact two turns for a gap of 1/ 16 of an 
inch. The clamp holding the stationary con­
tact need not be loosened for this adjustment, 
since the. clamp utilizes a spring-type action 
in holding the stationary contact in position. 

t \ I 
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C'r. BELOW TRIP FREQUENCY 

Fig. 5 Typical Frequency- Time in Seconds Curve of  the 
Type KF Underfrequency Relay. 

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

The moving contact assembly has been fact­
ory adjusted for low contact bounce perform­
ance and should not be changed. 

3. The sensitivity adjustment is made by vary­
ing the tension of the spiral spring attached 
to the moving element assembly. The spring 
is adjusted by placing a screwdriver or 
similar tool into one of the notches located 
on the periphery of the spring adjuster 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 adj ustments.  

01 
POT • 8 
TIAJISF. C/U 

" 

]" -it � 

120 ' ltUCT 
SEC. _f_ Jt 

lEG • 

Fig. 6 External Connection s for the Type KF Under­
frequency R elay. 

The spring is to be adjusted such that when 
the relay is deenergized the moving contact 
j ust resets . Then move the spring adjuster 
1/8 of a turn in the same direction. 

B.  I nd icating  Contactor Switch ( I CS) 

Clo se the auxiliary time delay unit (T) contact 
and pass sufficient d-e current through the trip 
circuit to close the contacts 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. 

REN EWA L P A R T S  

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. 
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6 

---..\a! 115 
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• 190-32 SCREW 
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TDMIUL MD 
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FOR SEMI FLUSM NTG • 

PMEL D•IU.III 01 CITIUT FOI 
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(FDT Ylf.W) 

Fig. 7 Outline & Drilling  Plan for the Type KF Relay in Type FT 21 Case. 
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INSTALL A Tl 0 N 
Westinghouse I.L. 41-50JC 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KF UNDERFREQUENCY 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 cl ean and clo se pro­
perly and operate the relay to check the settings and 
electrical connections. 

A P P L I C A T I O N  

The type KF relay is a high speed underfrequency 
relay which provides rapid sensing of system over­
load so that excessive load can b.e shed . It is part­
icularly suitable for relatively isolated areas w here 
a severe overload (i. e. , more than 50%) could occur 
due to a tie-line trip. 

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

The relay consists of an induction cylinder unit , 
frequency sensitive components ,  indicating con­
tactor switch, an auxiliary time delay unit (T) ,  and 
a full wave bridge. The principal parts of the relay 
can be seen in Figures 1. 

A. I nduction Cyl inder Unit 

The induction cylinder unit is  a product type 
unit operating on the interaction between the 
fluxes that are produced on the four poles .  Mec­
hanically, the induction 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 a mounting 
structure for the magnetic core . The magnetic 
core which houses the lower pin bearing is se­
cured to the frame by a locking nuL The bearing 
can be replaced, if necessary, without having to 
remove the magnetic core from the frame.  The 
electromagnet has four coils mounted on the four 
poles. The coils mounted diametrically opposite 
each other are connected in series.  The locat­
ing pins of the electromagnet are used to ac­
curately po sition 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. 

SUP E RSEDES I.L. 41-5038 
*De note s cha nge s from supe rseded i ssue . 

The moving element assembly consists of a 
spiral spring, contact carrying member, and an 
aluminum cylinder assembled to a molded hub 
which holds the shaft. The shaft has removable 
top and bottom j ewel 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 electromagnet ana the magnetic 
core.  The stops for the moving element contact 
arm are an integral part of the bridge. 

The bridge is secured to the ,l;!le�tromagnet and 
frame by two mounting screws. In addition to 
holding 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 connection 
i s  made through the stationary contact housing 
clamp, to the moving contact, through the spiral 
spring out to the spring adjuster clamp. 

B. Ind icating  Contactor Switch Un i t  (ICS) 

The indicating contactor switch is a small d-e 
operated clapper type device. A magnetic arma­
ture,  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 de­
flect 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. Frequency Sens i t i .ve Components: 

The frequency sensitive components consist of 
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Front View Rear View 

Fig, 1 Type KF Relay for 60 Cycles Without Case. (Front & Rear View) 
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TYP E K F UN D E R F R EQU ENCY R ELAY __________________________________________ I . L_._ 4 _1 - _�_lc_ 
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62 A008 
* Fig. 2 Internal Schematic of the Type KF Relay. 

capacitors and a variable reactor which is u sed 
for setting the relay to trip at the desired fre­
quency. 

D. Auxi l iary T i me Delay Unit  
This slugged telephone type unit in conjunction 
with a resistor, and full wave bridge provides a 
2-cycle delay on pickup when the KF relay con­
tacts close.  The contacts of the auxiliary time 
delay unit are connected in the trip circuit. 

C H A R A C T E R I S T I C S  
The K F  relay op erates to clo se its contacts when 
the applied source frequency is below a preset value. 
The 60 cycle voltage-frequency curve is shown in 
Figure 3 and the temp erature-frequency curve i s  
shown i n  Figure 4 .  The 50 cycle voltage-frequency 
curve is shown in Figure 6, and the temp erature­
frequency curve i s  shown in Figure 7. Typical 60 
cycl e and 50 cycl e contact clo sing time curves are 
shown in figures 5 and 8 resp ectively. 

Rating 
The typ e K F  underfrequency relay i s  rated 120 volts 
at 60 cycles, or 1 20 volts at 50 cycl es. The adjust­
able range of frequency is 55 to 59.5 cycl es for 
the 60 cycle relay and 44 to 49.5 cycl es for the 50 
cycle relay. 

Trip Circuit  

The main contacts will close 30 amperes at 250 
volts d-e and the s eal-in contacts of the indicating 
contactor switch will safely carry this current long 
enough to trip a circuit breaker. The i ndicating 
contactor switch has two taps that provide a pickup 

setting of 0 . 2  or 2 amp eres. To change taps requires 

connecting of lead located in front of the tap block 
to the desired s etting by means of a screw connec­
tion. 

Trip C i rcuit  Constants 

Indicating Contactor Switch -

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

2 . 0  amp tap 0 . 15 t'lhms d-e resistance. 

Energy Requi rements 

The burden of the KF relay is 1 2.6 VA at 1 20 volts 

for the 60 cycle relay, and 1 3 .4 VA at 1 20 volts 
for the 50 cycle relay. 

S E T T I N G S 

* The relay is set for minimum trip by means of 
the reactor frequency adjusting screws. The relays 
are calibrated to trip at Y2 cycle below rated frequent 
unless otherwise specified. Turning either of the 
in a clockwise direction decreases the frequency at 
which the relay trips. The frequency-time curves 
shown in figure 5 to 8 is drawn for variations of 
frequency in cycles below the trip frequency. 

I nd i cating Contactor Switch ( ICS) 

The only setting of the res unit required is the 
selection of the . 2 or 2 ampere pick-up tap. This 
is accomplished by connecting the lead located in 
front oT the tap block to the desired terminal by 
means of a connecting screw. 

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, mois­
ture, excessive vibration and heat. Mount the relay 
vertically by means of the mounting stud for the type 
FT projection case or by means of the four mounting 
holes on the flange for the semi-flush type FT case. 
Either the stud or the mounting screws may be 
utilized for grounding the relay. The electrical 
connections may be made directly to the terminals 
by means of screws for steel panel mounting or to 
the terminal stud furnished with the relay for thick 
panel mounting. The terminal stud may be easily 
removed or inserted by locking two nuts on the stud 
and then turning the proper nut with a wrench. 

For detailed information on the FT case,  refer to 
I .L.  41-076. 

A D J U S TM E N T S  & MA I N T E N A N C E  

The proper adjustments to insure correct operation 
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55.00 CY. SETTING 
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3o 40 50 60 70 80 90 100 110 120 130 762A675 I M P R E S SED VOLTAGE 

Fig. 3 Typical Voltage-Minimum Frequency Curves of 
the 60 cycle unclerfrequency relay. 

of this relay have been made at the factory. Upon 
receipt of the relay no customer adjustments,  other 
than those covered under "SETTINGS" should be 
required. 

Acceptance Check 

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

A. I nd uction Cyl i nder Un i t  

Contact Gap - The gap between the station­
ary contact and the moving contact with the 
relay in the deenergized position should be 
approximately 1/ 16 inch. 

B. Frequency Adj u st ing Reactor 

4 

* 1 .  Minimum trip - Using a variable frequency 
source apply 1 20V at rated frequency for 1 
hour to allow the relay to reach normal op er­
ating temperatur e. Apply 1 20V at the specifi­
ed trip frequency to the relay. The contacts 
should just close.  If no other trip frequency 
has been specified the relays are calibrated 
to trip at 59. 5 cycles, for the 60 cycle relay 
and 49.5  cycles for the 50 cycle relay. 

* 2.  Time Curve - Apply 1 20V, rated frequency to 
the relay for at least 1 hour to allow the relay 
to reach normal operating temperature. D e­
energize the relay and instantaneously apply 
1 20V at three cycles below the trip frequency. 
The relay contacts should close in . 100 ± .006 
seconds. 
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Fig. 4 Typical Temperature-Minimum Frequency Curves 

of the 60 cycle KF unclerfrequency relay. 

C. Ind icating Contactor Switch 

Close the auxiliary time delay unit contacts and 
pass sufficient d-e current through the trip 
circuit to close the contacts of the ICS. This 
value of current should not be greater than the 
particular ICS tap s etting being used. The 
indicator target should drop freely. 

The contact gap should be approximately . 047" 
between the bridging moving contact and the 
adjustable stationary contacts. The bridging 
moving contact should touch both stationary 
contacts simultaneously. 

D. Auxi l i ary Time Delay Uni t  (T) 

Apply 50 volts a. c .  to terminals 8 and 9. Manually 
close the contacts of the induction cylinder unit. 
The T unit should operate. Reduce voltage to 30 
volts .  The T unit should drop out. 

Routi ne Maintenance 

All relays should be inspected and checked period­
ically to assure proper operation. Generally a 
visual inspection should call attention to any notice­
able changes. A minimum suggested check on the 
relay system is to close the contacts manually to 
assure that the breaker trips and the target drops .  
Then release the contacts and observe that the reset 
is smooth and positive. 

All contacts should be periodically cleaned. A www . 
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*Fig. 5 Typical Frequency- Time Curve of the 60 cycle 

KF Underfrequency Relay. 
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curves of the 50 cycle KF underfrequency relay. 
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Fig. 6 Typi cal voltage-minimum trip frequency curves 

of the 50 cycle KF underfrequency relay. 
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TY P E K F UNDERF REQU ENCY R ELAY
-----------------------------------------------

contact burllisher S # 1 8 2A836HO 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. 

Cal 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 
r elay is not in proper w orking order. (See "Accept­
ance Check") . 

A. Induction Cylinder Unit 

6 

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 cylinder 
unit is made as follows: 

With the moving contact in the normally­
opened po sition, i.e. against the right stop 
on the bridge, screw in the right hand station­
ary contacts until it just makes with the 
moving contact. Then advance the stationary 
contact an additional � turn . Screw the left 

hand stationary contact until it just touches 
the moving contact then back off the station­
ary contact two turns for a gap of 1 / 1 6  of an 
inch. The clamp holding the stationary con­
tact need not be loo sened for this adjustment, 
since the clamp utilizes a spring-type action 
in holding the stationary contact in position. 

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

The moving contact assembly has been fact­

ory adjusted for low contact bounce perform­
ance and should not be changed. 

3. The sensitivity adjustment is made by vary­

ing the tension of the spiral spring attached 
to the moving element assembly. The spring 
is adjusted by placing a screwdriver or 
similar tool into one of the notches located 
on the periphery of the spring adjuster 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 adj ustments .  

" 
1o 

.... �""'"' 

ICS T T 

" 
2 

�· .. 
ltEG.J_ 

762A574 
Fig. 9 External Connections for the Type KF Under­

frequency Relay. 

The spring is to be adjusted such that when 
the relay is deenergized the moving contact 
j ust resets. Then move the spring adjuster 
1 /8 of a turn in the same direction. 

B. Frequency Ad j u sting Reactor  

The Relay should be  prehea�ed for 1 hour 

with 1 20 volts and rated frequency befo re 
calibration i s  attempted. A source o f  vari­
able frequency i s  required and should be 
connected to terminals 8 and 9 o f  the rel ay. 

Set the source frequency to the desired value 
and adjust the screws in the reactor ( see 
Figure 1 ) until the cylinder unit contact 
closes to the left.  

C .  I ndicating Contacto r  Switch ( I CS) 

Clo se the auxiliary time delay unit (T) contact 
and pass sufficient d-e current through the trip 
circuit to close the· contacts of the res. This 
value of current should not be greater than the 
particular res tap setting being used. The 
indicator target should drop freely. 

REN EWA L P A R T S  

Repair work can be done most satisfactorily at the 
factory. However , interchangeable parts can be 
furnished to the custo mers who are equipped for 
doing repair work. When ordering parts,  always give 
the complete nameplate data. www . 
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Fig. 10 Outline & Drilling Plan for the Type KF Relay in Type F T  21 CC!se. 
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INSTALLATION 
Westinghouse J .L .  4 1 -S03D 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KF UNDERFREQUENCY RELAY 

CAU TION: Before putting relays into service, remove 
all blocking which may have been inserted for the 
purpo se of securing the p arts during shipment, mak e  
sure that al l  moving parts operate freely, inspect the 
contacts to see that they are cl ean and clo se prop­
erly and operate the relay to check the settings and 
electrical connections. 

A P P L I C A T I O N  

The type KF relay is a high speed underfrequency 
relay which provides rapid sensing of system over­
load so that excessive load can be shed. It is par­
ticularly suitable for relatively isolated areas where 
a severe overload (i . e. , more than 50%) could occur 
due to a tie-line trip . 

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

The relay consists of an induction cylinder unit, 
frequency sensitive components, indicating con­
tactor switch, and auxiliary time delay unit (T),  and 
a full wave bridge. The principal parts of the relay 
can be seen in Figure 1 .  

A. I nduction Cy l i nder Un i t  

The induction cylinder unit is  a product type 
unit operating on the interaction between the 
fluxes that are produced on the four poles. M e­
chanically, the induction unit i s  composed of four 
basic components; a die cast aluminum frame, an 
electromagnet, a moving element assembly and a 
molded bridge. The frame serves as a mounting 
structure for the magnetic core. The magnetic 
core which houses the lower pin b earing is se­
cured to the frame by a locking nut. The bearing 
can be replaced, if necessary, without having to 
remove the magnetic core from the frame.  The 
electromagnet has four coils mounted on the four 
poles. The coils mounted diametrically opposite 
each other are connected in series. The locat­
ing pins of the electromagnet are used to ac­
curately po sition the lower pin bearing, which 
is mounted on the frame, with respect to the 

SUPERSEDES I . L .  41-503C 
C omplete Revision 

upp er 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 
aluminum cylinder assembled to a molded hub 
which holds the shaft. The shaft has removable 
top and bottom j ewel 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 electromagnet and the magnetic 
core. The stop s 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 
holding the upp er 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 i s  attached to the moving contact 
arm by a spiral spring. The spring adjuster is 
also h el d  in place by a spring typ e clamp. With 
the contacts closed, the electrical connection 
is made through the stationary contact housing 
clamp , to the moving contact, through the spiral 
spring out to the spring adjuster clamp. 

B. I nd i cati ng Contactor Switch Un i t  ( I CS) 

The indicating contactor switch is a small d-e 
operated clapper type device. A magnetic arma­
ture, to which leaf-spring mounted contacts are 
attached, is attracted to the magnetic core upo n  
energization of  the switch. When the switch 
closes, the moving contacts bridge two stationary 
contacts, completing the trip circuit . .  Also during 
thi s operatio n  two fingers on the armature de­
flect 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. 
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Front View 

FREQUENCY 
ADJUSTING 
SCREWS 

Rear View 

Fig. J. Type KF Relay for 60 Cycles Without Case. (Front & Rear View) 
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UIDICATIIG 
CO.TACTOI 
SWITCJI 

C Y L I MDEI IHttT 

THEI!t41STII 

CYLIJKIER liMIT 

837A7 86 
Fig. 2. Internal Schematic of Type KF R elay with A . C. 

Operated A uxil iary Time Delay Unit. 

IIIDICATIRG 
CONTACT OR 
SWITCH 

T!:LEPHONE ­
REI.AY 

CTtiJIDEII UNIT 

fltE91£NCT 
ADJUSTIIIQ 
I£ACTOII 

1£0 HAIIDLE 

TE�IIIAL 

837A048 
Fig. 4. Internal Schematic of Type KF Relay with D. C. 

Operated A djustable A uxiliary Time D elay Unit. 

The front sprtng, in addition to holding the 
target , provides restraint for the annature and 
thus controls the pickup value of the switch. 

FOI 12YIC """"' 125 Y.D.C.  TAP ll'ED DOT 

llltaTII6 COITiCTtl 111111 

... _ ........ IEA<T .. 

B UIIU 
TEST SIITCM 

TEDIIJIAL 

848A578 
Fig. 3.  Internal Schematic of Type KF Relay with D. C. 

Operated A uxiliary Time Delay Unit. 

C. F requency Sen s i ti ve Components:  

The frequency sensitive components consist of 
capacitors and a vatiable reactor which is  used 
for setting the relay to ttip at the desired fre­
quency. 

D. Auxi l i a ry T ime  Del ay Un i t  

1 .  A.C.  operation - This slugged tel ephone type 
unit in conjunction with a resistor, capacitor 
and full wave btidge provides time del ay on 
pick-ups when the KF relay contacts close. 
The contacts of the auxiliary tim e  delay unit 
are connected in the ttip circuit. 

2.  D.C.  operation - This telephone unit in con­
j unction with resistor, potentiometer, and par­
all el capacitor provides vatious time delays 
( i . e .  6 cycle, 15  to 20 cycle adjustable, 20 
cycle and 30 cycle time delay) on pickup when 
the KF relay contacts clo se. The contacts 
of the auxiliary time delay unit are connected 
in the trip circuit. 

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

The KF relay operates to close its contacts when 
the applied source frequency is  below a preset value. 
The 60 cYcle voltage-frequency curve is shown in 
Figure 5.  The op erating characteristic curves for the 
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I M P R E S SED VOLTAGE 762A67 5 
Fig. 5 Typical Voltage-Minimum Frequency Curves of 

the 60 cycle underfrequency relay. 

various auxiliary time delay units for changing fre­

quency conditions  i s  shown in Figure 7. The 50 

cycle voltage-frequency curve is shown in Figure 6 .  

Rating  

The type KF underfrequency relay i s  rated 1 20 volts 
at 60 cycles,  or  1 20 volts at 50 cycles. The adjust­
able range of frequency i s  55 to 59 . 5  cycles for the 
60 cycle relay and 44 to 49 . 5  cycles for the 50 cycle 
relay. 

Trip C i rcu i t  

The main contacts will clos e  30 amp eres 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 
contactor switch has two taps that provide a pickup 
setting of 0. 2 or 2 amp eres. To change tap s  requires 
connecting of l ead located in front of the tap block 

to the desired setting by m eans of a screw connec­
tion. 

Trip C i rcu i t  Con stants 

Indicating Contactor Switch -

0 . 2  amp tap 6 . 5  o hm s  d-e resistance 

2.0 amp tap 0 . 1 5  ohms d-e resistance. 

52 
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� 
0 45 z 
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� 
� 44 il' ...........---44.00 CYCLE SETTING .. 43 "' .. 
� 42 
" z 4 1  i 

40 
40 50 60 10 80 90 100 110 120 130 

IMPRESSED VOLTAGE VOLTS 836A728 
Fig. 6 Typical voltage-minimum trip frequency curves 

of the 50 cycle KF underfrequency relay. 

Energy Requi rements 

The burden of the KF relay is 1 2 . 6  VA at 1 20 volts 
for the 60 cycl e relay, and 1 3 . 4 VA at 1 20 volts for 
the 50 cycl e relay. 

S E T T I N G S 

The relay i s  set for minimum trip by m eans of  
the reactor frequency adjusting screws. The relay s  
are calibrated to trip at 'h cycle below rated fre­
quency unless otherwise specified. Turning either of  
screws in a clock wise direction decreases the fre­
quency at which the relay trips. The rate of  change 
of frequency p er second versus cycle s  below trip 
frequency is shown in Figure 5 for various tim e 
delays. 

I ndi cati ng Contactor Switch ( I CS) 

The only setting of the ICS unit required is the 
sel ection of the . 2  or 2 ampere pick-up tap. This 
is accomplished by connecting the l ead located in 
front of the tap block to the desired terminal by 
m eans of a connecting screw. 

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

The relays should be mounted on switchboard p anels 
or their equivalent in a location free from dirt, mois­
ture, excessive vibration and heat. Mount the relay 
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Fig. 7. Operating Characteristics of Type KF Underfrequency Relay for Changing Frequency Conditions. 
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TY P E K F UN D E R F R EQU ENCY R E LAY ____________________________________________ ___ 

vertically by means of the mounting stud for the type 
FT proj ection case or by means of the four mounting 
holes on the flange for the semi-flush type FT case. 
Either the stud or the mounting screws may be 
utilized for grounding the relay. The electrical 
connections  may be made directly to the terminal s 
by m eans of screws for steel p anel mounting or to 
the terminal stud furnished with the relay for thick 
panel mounting. The terminal stud may be easily 
removed or inserted by locking two nuts on the stud 
and then turning the proper nut with a wrench. 

For detail ed information on the FT case, refer to 
I .L.  4 1-076. 

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

The proper adjustments to insure correct operation 
of this relay have been made at the factory. Upon 
receipt of the relay no customer adjustments, other 
than tho se covered under "SETTINGS" should be 
required. 

Acceptance Check 

The following check i s  recommended to insure that 
the relay is in proper working order. 

A. I nduction Cyl inder Un i t  

Contact Gap - T h e  gap between the stationary 
contact and the moving contact with the relay in 
the deenergized position should be approximately 
1/ 16 inch. 

B. F requency Adj u st ing Reactor 

Minimum trip - U sing a variable frequency source 
apply 1 20V at rated frequency for 1 hour to 
allow the rel ay to reach normal op erating tem­
p erature. Apply 1 20 V  at the specified trip fre­
quency to the relay. The contacts should j ust 

clos e. If no other trip frequency has been speci­
fied the relays are calibrated to trip at 59 . 5  cy­
cles,  for the 60 cycle relay and 49 . 5  cycle s  for 
the 50 cycl e relay. 

C. I ndi cating  Contactor Switch 

6 

Close the auxiliary time delay unit contacts and 
pass sufficient d-e current through the trip 
circuit to clo se the contacts of the ICS. This 
value of current should not be greater than the 
p articular ICS tap setting being used. The indi­
cator target should drop freely. 

The contact gap should be approximately .047" 
between the bridging moving contact and the 
adjustable stationary contacts. The bridging 
moving contact should touch both stationary 
contacts simultaneously. 

D. Auxi l i ary T i me Delay Un i t  (T) 

1 .  A. C. operatio n - Block cylinder unit con­
tacts clo sed. Apply 50 volts a. c. to terminals 
8 and 9 of  the KF relay. The T unit should 
operate. R educe voltage to 30 volts a. c. The 
T unit should drop out. At rated voltage the 
time delay obtained from telephone relay 
should be p er tabl e 1. 

2. D .C.  op eration - Block cylinder unit contacts 
clo sed. Energize terminals 10 and 4 with 
rated d. c. voltage. The time delay obtained 
from telephone relay should be p er table 1. 

Routi ne Maintenance 

All relays should be inspected and checked p eriod­
ically to assure proper operation. Generally a visual 
inspection should call attention to any noticeable 
changes. A minimum suggested check on the relay 
system i s  to clo se the contacts manually to assure 
that the breaker trip s and the target drops. Then 
release the contacts and observe that the reset i s  
smooth and po sitive. 

All contacts should be p eriodically cl eaned. A con­
tact burnisher S#182A836H0 1 is recommended for 
this purpo se. The use of abrasive material for 
cleaning contacts is not recommended, because of  
the danger of embedding small p articl es in  the face 
of the soft silver and thus impairing the contact. 

Cal i bration 

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. I n duction Cyl i nder Unit  

1 .  The upp er pin bearing should be screwed 
down until there is appro ximately . 0 25 "  
clearance between i t  and the top of  shaft 
bearing. The upper pin bearing should then 
be securely locked in po sition with the lock 
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T A B L E  

Relay Sty l e  Number Time Del ay Cyc les  
Rated Voltage Voltage F requency 

T i me Delay C i rcu i t  VAC CPS 

29 3B235.A10 15 to 20 1 25 VDC 1 20 60 
29 3B235 A l l  6 1 25 VDC 1 20 60 
29 3B235.A1 3  6 1 20 VAC 1 20 60 
29 3B235A14 {'., 2 1 20 VAC 1 20 60 
29 3B235A15 15  to  20 48 VDC 1 20 60 
29 3B235A 16 20 48/ 1 25 VDC 1 20 60 
29 3B235A17 30 48/ 125 VDC 1 20 60 
29 3B235A18 {'., None - 1 20 60 

6 These style relays must be used with external time delay units so that minimum time delay would be 
6 cycles. 

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

2.  The contact gap adj ustment for the cylinder 
unit is made as follow s: 

With the moving contact in the normally­
opened po sition, i .e .  against the right stop 
on the bridge, screw in the right hand station­
ary contacts until it j ust mak e s  with the 
moving contact. Then advance the stationary 
contact an additional � turn. Screw the left 
hand stationary contact until it just touches 
the moving contact then back off the station­
ary contact two turns for a gap of 1/ 16 of an 
inch. The clamp holding the stationary con­
tact need not be loo sened for this adjustment, 
since the clamp utilizes a spring-type action 
in holding the stationary contact in position. 

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

The moving contact assembly h as been fac­
tory adjusted for low contact bounce p erform­
ance and should not be changed. 

3. The sensitivity adjustment is made by vary­
ing the tension of  the spiral spring attached 
to the moving element assembly. The spring 

is adjusted by placing a screwdriver of simi­
lar tool into one of the notches located on the 
p eriphery of the spring adjuster and rotating 
it. The spring adju ster is located on the under-

side 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 adjust­
m ents. 

The spring is to be adjusted such that when 
the relay is d eenergized the moving contact 
j ust resets. Then move the spring adjuster 
� of a turn in the same direction. 

B .  F requency Adj u st ing  Reactor 

The R elay should be preheated for 1 hour with 
1 20 volts and rated frequency before calibration 
i s  attempted. A source of variable frequency is  
required and should be connected to terminals 
8 and 9 of the relay. 

Set the source frequency to the desired value 
and adju st the screws in the reactor ( see Figure 
1) until the cylinder unit contact clo ses to the 
left. 

C. I nd i cating Contactor Switch ( ICS) 

Clos e  the auxiliary time delay unit ( T) contact 
and pass  sufficient d-e current through the trip 
circuit to clos e  the contacts of  the ICS. This 
value of current should not be greater than the 
p articular ICS tap setting being used. The 
indicator target should drop freely. 

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

R epair work can be done mo st satisfactorily at the 
factory. However, interchangeable p arts 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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Fig. 8. External Connections for the Type KF Under• 

frequency Relay with A .C. Operated A uxiliary 
Time Delay Unit. 

Fig. 9. External Connections for the Type KF Under­
frequency R elay with D. C. Operated A uxiliary 
Time Delay Unit. 
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K F  R E L A Y  

N E G. P O S. 

1 2 5 V. D. C. 

S U P P L Y  
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M O D E L  5 5 1 2 A  

849Al79 
Fig. 1 0 .  D iagram of Test Connections for KF Relay 

with D. C. Operated A uxiliary Time Delay Unit. 
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INSTALLATION 
Westinghouse I . L. 4 1 - S03E 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KF UNDERFREQUENCY RELAY 

CAUTION: Before putting relays into service, remove 
all blocking which may have been inserted for the 
purpose of securing the parts during shipment, mak e  
sure that all moving parts operate freely, insp ect the 
contacts to see that they are cl ean and close prop­
erly and operate the relay to check the settings and 
electrical connections. 

A P P L I C A T I O N 

The type KF relay is a high speed underfrequency 
relay which provides rapid sensing of system over­
load so that excessive load can be shed. It is par­
ticularly suitable for relatively isolated areas where 
a severe overload ( i. e. ,  more than 50%) could occur 
due to a tie-line trip. 

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

* The relay consists of an induction cylinder unit, 
frequency sensitive components,  indicating con­
tactor switch, and auxiliary time delay unit (T).  
The principal parts of the relay can be seen in 
Figure 1 .  

A. I nduction Cyl i nder Un i t  

The induction cylinder unit is a product type 
unit operating on the interaction between the 
fluxes that are produced on the four poles. Me­
chanically, the induction 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 a mounting 
structure for the magnetic core. The magnetic 
core which houses the lower pin bearing is se­

cured to the frame by a locking nut. The bearing 
can be replaced, if necessary, without having to 
remove the magnetic core from the frame. The 
electromagnet has four coils mounted on the four 
poles. The coils mounted diametrically opposite 
each other are connected in series. The locat­
ing pins of the electromagnet are used to ac­
curately po sition the lower pin bearing, which 
is mounted on the frame, with respect to the 

SUPERSEDES I . L. 4 1 -503D 
* Denotes change from superseded i ssue. 

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 
aluminum cylinder assembled to a molded hub 
which holds the shaft. The shaft has removabl e 
top and bottom j ewel bearings. The shaft rides 
between the bottom pin bearing and the upper 
pin bearing with the cylinder rotating in an air 
gap fo rmed by the electromagnet and the magnetic 
core. The stops for the movihg 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 
holding the upper pin bearing, the bridge is used 
for mounting the adjustabl e stationary contact 
housing. The stationary contact housing i s  
hel d  i n  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 h eld in place by a spring typ e clamp. With 
the contacts clo sed, the electrical connection 
is made through the stationary contact housing 
clamp , to the moving contact, through the spiral 
spring out to the spring adjuster clamp. 

B .  I ndi cati ng Contactor Switch Unit  ( I CS) 

The indicating contactor switch is a small d-e 
op erated clapper type device. A magnetic arma­
ture, to which leaf-spring mounted contacts are 
attached, i s  attracted to the magnetic core upon 
energization of the switch. When the switch 
clo ses, the moving contacts bridge two stationary 
contacts, completing the trip circuit . .  Also during 
this operation two fingers on the armature de­
flect 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. 
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IIIICATII8 --4--.----,. 
COITACTOI 
IWITCII 

INTERNAl. SCHEMATIC 

FIE'IIEICY 
AMST IEACTOI 

TEIT IWITCII 

861A6 59 
* Fig. 2. I nternal Schematic of Type KF R elay with A . C. 

Operated A uxiliary Time Delay Unit. 

INDICATI•&-- -COfiTACTOR 
SWITCII 

CYLIIIOER UMIT 

FIIEQUEIICY ANUSTIII8 
/ IUCTOR 

TEIIMIUL 

849A318 
* Fig. 4. Internal S chematic of  Type K F  R elay with D. C. 

Operated A dj ustable A ux i liary Time D elay Unit. 

The front spring, in addition to holding the 
target , provides restraint for the annature and 
thus controls the pickup value of the switch. 

I III I CATIIG 
CGIITACTOR 
SWITCH 

INTERNAL SCHEMATIC 

__ CYL IN PER UN I T  

FREqiiEMCY 
ADJUST REACTOR 

_ - CYLI NDER 
UNIT 

11£0 HANDLE 

TEST SWITCH 

TERMINAL 

862A52 5 
* Fig. 3. Internal Schematic of Type K F Relay with A. C. 

Operated A djustable A uxil iary Time Delay Unit. 

C. Frequency Sen sit ive Components: 

The frequency sensitive components consist of 
capacitors and a variable reactor which is used 
for setting the relay to trip at the desired fre­
quency. 

D. Auxi l i ary T ime  Del ay Un i t  

* 1 .  A . C. Operation - Non-Adjustable 
This slugged telephone type relay in con­
junction with a resistor , capacitor and full 
wave bridge provides time delay on pick-ups 
when the KF relay contacts close. The con­
tacts of the auxiliary time delay unit are 
connected in the trip circuit. 

* 2.  A.C.  Operation - Adjustable 
This telephone relay in conjunction with a 
static timing circuit and f ull wave bridge 
provides adjustable time delays (i .e .  6 cycles 
to 30 cycles) or pickup when the KF relay 
contacts close. The contacts of the auxiliary 
time delay unit are connected in the trip 
circuit. 

* 3. D . C. Operation 
This telephone relay in conjunction with a 
static timing circuit provides adjustable time 
delays ( i . e .  6 cycles to 30 cycles) on pickup 
when the KF relay contacts close.  The con­
tacts of the auxiliary time delay unit are 
connected in the trip circuit. 
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TYP E K F UNDER F R EQU ENCY RELAY __________________________________________ ___ 

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

* The KF relay operates to close its contacts when 
the applies source frequency is below a preset 
value. The operating characteristic curves for the 
various auxiliary time delay settings for changing 
frequency conditions is shown in Figure 5. 

Rating  

T h e  type KF underfrequency relay is  rated 1 20 volts 
at 60 cycles,  or 120 volts at 50 cycles. The adjust­
able range of frequency i s  55 to 59 . 5  cycles for the 
60 cycle relay and 44 to 49. 5  cycles for the 50 cycle 
relay. 

Trip C i rcuit  

The main contacts will clos e  30 amp eres 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 
contactor switch has two taps that provide a pickup 
setting of 0. 2 or 2 amp eres. To change tap s  requires 
connecting of  l ead located in front of  the tap block 
to the desired setting by mean s  of a screw connec­
tion. 

Trip C i rcu i t  Con stants 

Indicating Contactor Switch -

0. 2 amp tap 6. 5 ohm s  d-e resistance 

2.0 amp tap 0 . 15 ohms d-e resistance. 

Energy Requi rements 

The burden of the KF relay is 12 .6  VA at 1 20 volts 
for the 60 cycl e relay, and 1 3 . 4  VA at 1 20 volts for 
the 50 cycle relay. 

S E T T I N G S 

* The relay is set for minimum trip by means of the 
reactor frequency adjusting screws. The relays are 
calibrated to trip at Y2 cycle below rated frequency 
unless otherwise specified. Turning either of the 
adj usting screws in a clockwis e  direction decreases 
the frequency at which the rel ay trips. The rate of 
change of frequency per second versus cycles below 
trip frequency is shown in Figure 5 for various time 
delays. 

I ndi cating Contactor Switch ( ICS) 

The only setting of the ICS unit required is the 
sel ection of the . 2  or 2 ampere pick-up tap. This 

4 

i s  accomplished by connecting the l ead located i n  
front of the tap block to the desired terminal by 
m eans of a connecting screw. 

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

The relays should be mounted on switchboard p anels 
or their equivalent in a location free from dirt, mois­
ture, excessive vibration and heat. Mount the relay 
vertically by m eans of the mounting stud for the type 
FT projection case o r  by m eans of the fo�r mounting 
hol es on the flange for the semi-flush type FT case. 
Either the stud or the mounting screws may be 
utilized for grounding the relay. The electrical 
connections may be made directly to the termin al s  
by m eans of screws for steel p anel mounting or to 
the terminal stud furnished with the relay for thick 
panel mounting. The terminal stud may be easily 
removed or inserted by locking two nuts on the stud 
and then turning the proper nut with a wrench. 

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

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

The proper adjustments to insure correct operation 
of this relay have been made at the factory. Upon 
receipt of the relay no customer adjustments ,  other 
than tho se covered under "SETTINGS" should be 
required. 

Acceptance Check 

The following check is recommended to insure that 
the relay i s  in proper working order. 

A. I nduction Cyl i nder Un i t  

Contact Gap - T h e  gap betw een the stationary 
contact and the moving contact with the relay in 
the deenergized position should be approximately 
1/ 16 inch. 

B. Frequency Adj u sting Reactor 

Minimum trip - U sing a variable frequency source 
apply 1 20V at rated frequency for 1 hour to 
allow the relay to reach normal op erating tem­
p erature. Apply 1 20 V  at the specified trip fre­
quency to the relay. The contacts should j ust 

clos e. If no other trip frequency has been speci­
fied the relays are calibrated to trip at 59.5  cy­
cles, for the 60 cycle relay and 49 . 5  cycles for 
the 50 cycl e relay. 
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C. I ndi cating  Contactor Switch 

Close the auxiliary time delay unit contacts and 
pass sufficient d-e current through the trip 
circuit to clo se the contacts of the ICS. This 

value of current should not be greater than the 
p articular ICS tap setting being used. The indi­
cator target should drop freely. 

The contact gap should be approximately .047" 
between the bridging moving contact and the 
adjustable stationary contacts. The bridging 
moving contact should touch both stationary 
contacts simultaneously. 

D. Auxi l i ary Time Del ay Un i t  (T) 

* 1 .  A . C. Operation - Non-Adjustable 
Block cylinder unit contacts closed. Apply 
50 volts a. c. to terminal s 8 and 9 of the KF 
relay. The T unit should operate. Reduce 
voltage to 30 volts a.c.  The T unit should 
drop out. At rated voltage the time delay 
obtained from the telephone relay should be 
6 cycles. 

* 2. A . C .  Operation - Adjustable 
Block cylinder unit contacts closed. Apply 
50 volts a .c .  to terminal s 8 and 9 of the KF 
relay. The T unit should operate. Reduce 
voltage 30 volts a.c. and the T unit should 
drop out. At rated voltage the time delay 
obtained should be 6 cycles. The timer can 
be set to provide up to 30 cycles by adjust­
ing the rheostat located on the rear sub base. 
See Figure 1. 

* 3. D .C.  Operation 
Energize terminals 10 and 4 with rated d. c .  
voltage. Place switch across KF rel ay con­
tacts. Closing the switch will now energize 
the timing circuit. The time delay obtained 
from the telephone relay should be 6 cycles. 
The timer can be set to provide up to thirty 
cycles delay by adjusting the rheostat lo­
cated at the rear of the sub base. See Fig 1.  

Routine Mai ntenance 

All relays should be inspected and checked period­
ically to assure proper operation. Generally a visual 
inspection should call attention to any noticeable 
changes. A minimum suggested check on the relay 
system i s  to clo se the contacts manually to assure 
that the break er trips and the target drop s. Then 
release the contacts and observe that the reset i s  
smooth and positive. 

6 

All contacts should be periodically cl eaned. A con­
tact 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 particle s  in the face 
of the soft silver and thus impairing the contact. 

Cal i bration 

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. I nduction Cyl inder Unit  

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 i s  fixed and 
cannot be adjusted. 

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

With the moving contact in the normally­
opened po sition ,  i . e.  against the right stop 
on the bridge, screw in the right hand station­
ary contacts until it just mak e s  with the 
moving contact. Then advance the stationary 
contact an additional lJt turn. Screw the l eft 
hand stationary contact until it just touches 
the moving contact then back off the station­
ary contact two turns for. a gap of 1/ 16 of an 
inch. The clamp holding the stationary con­
tact need not be loosened for this adjustment, 
since the clamp utilizes a spring-type action 
in holding the stationary contact in position. 

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

The moving contact assembly h as been fac­
tory adjusted for low contact bounce p erform­
ance and should not be changed. 

3.  The sensitivity adju stment is made by vary­
ing the tension of the spiral spring attached 
to the moving element assembly. The spring 

-
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is adjusted by placing a screwdriver of simi­
l ar tool into one of the notches located on the 
p eriphery of the spring adjuster and rotating 
it. The spring adjuster is located on the under­
side of the bridge and is  hel d  in place' by a 
spring typ e clamp that does not have to be 
loosened prior to making the necessary adjust­
ments. 

* The spring is to be adjusted such that when 
the relay is deenergized the moving contact 
just resets. Then move the spring adjuster 
3/ 16 of a turn in the same direction. 

B. F requency Adj u st ing Reactor 

The R elay should be preheated for 1 hour with 
1 20 volts and rated frequency before calibration 
i s  attempted. A source of variable frequency is  
required and should be connected to terminals 
8 and 9 of the relay. 

Set the source frequency to the desired value 
and adjust the screws in the reactor ( see Figure 
1) until the cylinder unit contact clo ses to the 
l eft. 

C. I ndi cating Contactor Switch ( ICS) 

Close the auxiliary time delay unit ( T) contact 
and pass sufficient d-e current through the trip 
circuit to close  the contacts 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. 

* D. Auxi l i ary Time Delay Un it  

1 .  A . C .  Operation - Non-Adjustable 
Block the KF relay contacts closed. Ener­
gize terminals 8 and 9 of the relay with 
rated voltage and frequency. Time the clos­
ing of the telephone relay contacts. This 
time 6 cycles. 

2. A . C. Operation - Adjustable 
Block the KF relay contacts closed. Ener­
gize terminals 8 and 9 of the relay with 
rated voltage and frequency. Time the clos­
ing of the telephone relay contacts. This 
time can be set over the range of 6 to 30 
cycles utilizing the rheostat locat ed on the 
rear sub-base (See Figure 1 ) .  

3 .  D . C. Op eration - Adj ustable 
Energize terminals 10 and 4 with rated d. c.  
voltage. Place switch across  KF relay con­
tacts. Close switch and time the closing of 
the telephone relay contacts. Adjust rheo­
stat on rear sub base, for desired time delay. 

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

Rep air work can be done mo st satisfactorily at the 
factory. However, interchangeabl e p arts 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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FR!QIJEHCY ADJU&TINI 
REACTOR 

0 

'"'·�"" '"' 

I T 
" 
2 

�·� 
MEQ,J_ 

7 62A574 

FREQIIEJtCY ADJUSTING 

REitCTOft II 

81 
2 

849Al78 
* Fig. 6. External Connections for the Type KF Under• 

frequency Relay with A. C. Operated A uxiliary 
Time Delay Unit. 

* Fig. 7. External Connections for the Type KF Under· 
frequency R elay with D. C. Operated A uxiliary 
Time Delay Unit. 
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K F  R E L A Y  

,
NEG. POS.

1 
1 2 5  V. D. C. 

S U P P L Y  

T E S T  E Q U I P M E N T  

O S C I L L A T O R  K R O H N - H I T E  

M O D E L  4 4 0 A R  

P O W E R  A M P L I F I E R - K R O H N - H I T E  

M O D E L  U F I O I A  

O R  E Q U I V A L E N T  

OR  E Q U I V A L E N T  

C O U N T E R  H E W L E TT-PA C K A R D  O R  E Q U I V A L E N T  

* Fig. 8. 

M O D E L  5 5 1 2 A  

849Al79 
D iagram of Test Connections for KF R elay 
with D. C. Operated A uxi liary Time Delay Unit. 
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Ot CUT OUT 

PMEL DIILLIII Ott CI1IUT FOil 
PIOIECTI• MT&. 

(FaT YIEW) 

Fig. 9. Outline & Drilling P lan for the Type KF Relay in Type FT 21 Case. 
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Westinghouse I . L .  4 1 -S03F 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIO N S  
TYPE KF UNDERFREQUENCY RELAY 

CAU TION:  B efore putting relays into service, remove 
all blocking which may have been inserted for the 
purpose of securing the parts during shipment, m ak e  
sure that all moving parts operate freely, insp ect the 
contacts to see that they are cl ean and close prop­
erly and operate the rel ay to check the settings and 
electrical connections. 

A P P L I C A T I O N 

The type KF relay is a high speed underfrequency 
relay which provides rapid sensing of system over­
load so that excessive load can be shed. It is  par­
ticularly suitabl e for relatively isolated areas where 
a severe o verload ( i. e. , more than 50%) could occur 
due to a tie-line trip . 

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

The relay consists of an induction cylinder unit, 

frequency sensitive components,  indicating con­
tactor switch, and auxiliary time delay unit (T).  
The principal parts of the relay can be seen in 
Figure 1.  

A. I n duction Cyl i nder Un i t  

The induction cylinder unit i s  a product type 
unit op erating on the interaction between the 
fluxes that are produced on the four poles. Me­
chanically, the induction unit is compo sed of four 
basic components; a die cast aluminum frame,  an 
electromagnet, a moving element assembly and a 
molded bridge. The frame serves as a mounting 
structure for the magnetic core. The magnetic 
core which houses the lower pin bearing is se­
cured to the frame by a locking nut. The bearing 
can be replaced, if necessary, without having to 
remove the magnetic core from the frame. The 
electromagnet has four coils mounted on the four 
pol es. The coils mounted diam etrically opposite 
each other are connected in series. The locat­
ing pins of the electromagnet are used to ac­
curately po sition the lower pin bearing, which 
is mounted on the frame, with respect to the 

SU PERSEDES I . L .  4 1 -503E 
* Denotes change from superseded i ssue.  

upper pin bearing which i s  threaded into the 
bridge. The electromagnet is secured to the 
frame by four mounting screws. 

The moving element assembly con sists of a 
spiral spring, contact carrying member, and an 
aluminum cylinder assembled to a molded hub 
which holds the shaft. The shaft has removable 
top and bottom j ewel 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 el ectromagnet and the magnetic 
core. The stop s 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 
holding the upper pin bearing, the bridge is used 
for mounting the adjustable stationary contact 
housing. The stationary contact hou sing i s  
held in po sition by a spring type clamp. The 
spring adjuster is  located on the underside of 
the bridge and i s  attached to the moving contact 
arm by a spiral spring. The spring adjuster is  
also h eld in place by a spring typ e clamp. With 
the contacts clo sed, the electrical connection 
is made through the stationary contact housing 
clamp , to the moving contact, through the spiral 
spring out to the spring adjuster clamp. 

B. I ndi cati ng Contactor Switch Un i t  ( I CS) 

The indicating contactor switch is a small d-e 
operated clapper type device. A magnetic arma­
ture, to which l eaf- spring mounted contacts are 
attached, i s  attracted to the magnetic core upon 
energization of the switch. When the switch 
clo ses,  the moving contacts bridge two stationary 
contacts, completing the trip circuit. Also during 
this operation two fingers on the armature de­
flect a spring located on the front of the switch 
which allows the operation indicator target to 
drop. The target i s  reset from the outside of the 
case by a push rod located at the bottom of the 
cover. 
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Fig. l.  Type KF Relay for 60 Cycles Without Case. (Front & Rear View) 
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IIIICATIII -�___...,_ 
CIITACTII 
IWITCII 

INTERNAL SCHEMATIC 

CYLIIDU UIIT 

FIEqii£1CT 
AD.IUT IUCTOI 

TUT IWITCII 

861A659 
Fig. 2. Internal Schematic of Type KF Relay with A .C. 

Operated A ux iliary Time Delay Unit. 

tiDICATIIIG -- --­
COIITACTOI 
SI'ITCJt 

CYLIIIDU U .. IT 

FIEQUEJICY .lDJUITIII 
IUCTOI 

TEIIIUU.l 

849A318 
Fig. 4. Internal Schematic of  Type KF Relay with D. C. 

Operated A djustable A uxiliary Time Delay Unit. 

The front spring, in addition to holding the 
target , provides restraint for the annature and 
thus controls the pickup value of the switch. 

IIIII CATI16 
COIITACTOI 
SWITCH 

INTERNAL SCHEMATIC 

- CTLIIDER UNIT 

FIEQUEICT 
ADJUST REACTOR 

- CYLIIDER 
UNIT 

1£0 NAIPLE 

TEST SWITCH 

TEIIMIUL 

862A 52 5 
Fig. 3. Internal Schematic of Type KF Relay with A. C. 

Operated Adjustable Auxil iary Time Delay Unit. 

C. F requency Sen sitive Components: 

The frequency sensitive components consist of 
capacitors and a variable reactor which is  used 
for s etting the relay to trip at the desired fre­
quency. 

D. Auxi l i ary Time Del ay Un i t  

1 .  A . C. Operation - Non-Adjustable 
This slugged telephone type relay in con­
junction with a resistor, capacitor and full 

* wave bridge provides time delay on pick-up 
when the KF relay contacts close. The con­
tacts of the auxiliary time delay unit are 
connected in the trip circuit. 

2.  A . C .  Operation - Adjustable 
This telephone relay in conjunction with a 
static timing circuit and full wave bridge 
provides adj ustable time delays ( i .e .  6 cycles 
to 30 cycles) or pickup when the KF relay 
contacts close. The contacts of the auxiliary 
time delay unit are connected in the trip 
circuit. 

3. D . C .  Operation 
This telephone relay in conjunction with a 
static timing circuit provides adj ustable time 
delays ( i . e .  6 cycles to 30 cycles) on pickup 
when the KF relay contacts close. The con­
tacts of the auxiliary time delay unit are 
connected in the trip circuit. 
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TYP E K F UNDERFR E QU ENCY RELAY __________________________________________ _ 

C H A R AC T E R I S T I C S  
The KF relay operates to close its contacts when 

the applies source frequency is below a preset 

value. The operating characteristic curves for the 

various auxiliary time delay settings for changing 

frequency conditions is shown in Figure 5. 

Rating 

The typ e KF underfrequency relay is rated 1 20 volts 

at 60 hertz, or 1 20 volts at 50 hertz. The adj ust­

able range of frequency is 55 to 59.5 hertz for the 

60 hertz relay and 44 to 4 9 . 5  hertz for the 50 hertz 

relay. 

Tri p  Circuit 

The main contacts will clo se 30 amp eres at 250 

volts d-e and the seal-in contacts of the indicating 

contactor s witch 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 of l ead located in front of the tap block 

to the desired setting by means of a screw connec­

tion. 

Trip Circuit Constants 

Indicating Contactor Switch -

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

2.0 amp tap 0. 15 ohms d-e resistance. 

Energy R equi rements 

* The burden of the KF relay is 1 2 . 6  VA at 120 volts 

for the 60 hertz relay, and 1 3 . 4  VA at 1 20 volts for 

the 50 hertz relay. 

* Voltage Timer Reloy Type AC Cond ition Burden 
60 Hertz 

KF ·with D.C.  Timer 1 20 N/ A 14. 7VA 

KF with Adjustable Energized 29. 4VA 
A.C. Timer 1 20 De-energized 14. 7VA 

KF with Non- Energized 20. 4VA 
Adj ustable A.C. 1 20 De-energized 14. 7VA 
Timer 

S E TT I N G S  
The relay i s  set for minimum trip by means of the 

4 

* 
re actor frequency adj usting screws. The relays are 

calibrated to trip at liz hertz below rated frequency 

unless otherwise specified. Turning either of the 

adjusting screws in a clockwise direction decreases 

the frequency at which the r elay trip s. The rate of 

change of fr equency per second versu s hertz below 

trip frequency is shown in Figure 5 for various time 

delays. 

Indi cati ng Contactor Switch (I CS) 

The only setting of the ICS unit required is the 

selection of the .2 or 2 ampere pick-up tap. This 

is accomplished by connecting the l ead located in 

front of the tap block to the desired tenninal by 

m eans of a connecting screw. 

I N S T A L L A T I O N  
The relays should be mounted on switchboard p anels 

or their equivalent in a location free from dirt, mois­

ture, excessive vibration and heat. Mount the relay 

vertically by means of the mounting stud for the typ e 

FT proj ection case or by means of the four mounting 

holes on the flange for the semi-flush type FT case. 

Either the stud or the mounting screws may be 

utilized for grounding the relay. The electrical 

connections may be made directly to the tenninals 

by m eans of screws for steel p anel mounting o r  to 

the tennin al  stud furnished with the relay for thick 

p anel mounting. The tenninal stud may be easily 

removed or inserted by locking two nuts on the stud 

and then turning the proper nut with a wrench. 

For detail ed infonnation on the FT case, refer to 

I.L. 4 1-D76. 

A D J U S T M E N T S  & M A I N T E N A N C E  
The proper adjustments to insure correct operation 

of thi s relay have been m ade at the factory. Upon 

receipt of the relay no customer adjustments, other 

than tho se covered under "SETTINGS" should be 

required., 

Acceptance Check 

The following check i s  recommended to insure that 

the relay i s  in proper working order. 

A. Induction Cyl inder Unit  

Contact Gap - T h e  gap between t h e  stationary 

contact and the moving contact with the relay in 

the deenergized position should be approximately 

1/ 16 inch. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E K F UND E R F R EQU ENCY R E LAY ______________________________________ ,_. L_. �4 1�-s�O J F 

7 

IJ.J a:: 
=> C/) 
0 

6 ...J 
(.) 
J-(.) 
� 
� 
(.) 

� 5 
>-
u 
z 
UJ 
:::> 
0 
UJ 
a: 4 
LL 
a. -
a: 
...... 

� 
0 

3 _. 
UJ 
a:l 

N 
1-a:: 
IJ.J 
::z: 2 

0 

I 
v 

1/ 
J 

1/ 

v 
/ / v /__ 

v / 
7 

--
/ / 

v /v lL j 
v v v 

/ /'/ v 
J _/v // '---v / / 

/ v / ,...... v 
/ v v v ,/ 

/ / v v _.... 
..-

i/ / / v ..---, 
..,. ..- I 

A/. v / v � --

� � v � v 
J � v � 

� 
2 3 4 5 6 7 

----; 

J II j 
v 

L 

/ 
_L v 

/v 

v 
/ v 

! 

� 
I 

----

' 

_L 
K 

i/30\CYCLE 
DELAY 

- f--

/ 
__,t_v 

t' 
-� I 

20CYCLE 
I �1LAr 

lA 
l"'l5 C�C�E 

DELAY 

� 
"'-'6CYCLE 

DELAY 
I J 

--+ 
""" 2CYCLE 

DELAY 

- -+---

8 9 10 I I  

RATE OF CHANGE OF FREQUENCY ( Hz . / SEC .) 

67 1B023 
* F i g. 5. Operating C haracteristics of Type KF Underfrequency Relay for Changing F requency Conditions. 
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Hertz K F  Underfrequency Relay 

* F i g. 8. Warm·Up C urve 60 Hertz K F  Underfrequen cy R elay 
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B. F requency Adj u st ing Reactor 

1 .  Minimum Trip - Using a variable frequency 

source apply 1 20V at r ated frequency for 1 
hour to allo w  the relay to reach normal op er­

ating temp erature .  Apply 1 20 V  at the speci­

fied trip frequency to the relay.  The contacts 

should just close.  If no other trip frequency 

has been specified the relays are calibrated 

to trip at 59 . 5 hertz, for the 60 hertz rel ay 

and 4 9 . 5  hertz for the 50 hertz rel ay. 

* 2. Reduce voltage to 40 volts. Check calibra­

tion. The cylinder unit contacts should 

clo s e  . 0 6  to . 0 8  hertz above the trip fre­

quency. 

C. I ndi cati ng Contactor Switch 

Clo se the auxiliary tim e del ay unit contacts and 

pass sufficient d-e current through the trip 

circuit to clo s e  the contacts o f  the ICS. Thi s 

value o f  current should not be greater than the 

p articular ICS tap setting being used. The indi­

cator target should drop freely. 

The contact gap should be approxi m ately . 0 4 7 "  

between the bridging moving contact and the 

adjustable stationary contacts. The bridging 

moving contact should touch both stationary 

contacts simultaneously. 

D. Auxi l i ary T ime  Del ay Un i t  (T) 

1 .  A.C.  Op eration - Non-Adj ustabl e 

Block cylinder unit contacts clos ed. Apply 

50 volts a. c. to terminals  8 and 9 of the KF 

relay. The T unit should op erate. Reduce 

voltage to 30 volts a. c. The T unit should 

drop out. At rated voltage the time delay 

obtained from the telep hone relay should be 

6 cycles. 

2.  A . C .  Operation - Adjustable 

Block cylinder unit contacts closed. Apply 

50 volts a. c .  to terminals 8 and 9 of the KF 

relay. The T unit should operate.  Reduce 

* voltage to 30 volts a. c .  and the T unit should 

drop o ut. At rated voltage the time delay 

obtained should be 6 cycl es. The timer can 

be set to provide up to 30 cycles del ay by 

adjusting the rheostat located on the rear 

sub base. See Figure 1 .  

3 .  D . C .  Operation 

Energize terminals 10 and 4 with rated d . c .  

voltage. Place switch across KF relay con-

tacts. Closing the switch will now energize 

the timing circuit. The time delay obtained 

from the telephone relay should be 6 cycles. 

* The timer can be  set to provicfe up to 30 

cycles  delay by adj usting the rheostat lo­

cated on the rear sub base. See Fig. 1 .  

Routine Maintenance 

All relays should be  inspected and check ed p erio d­

ically to assure proper operation. G enerally a visual 

insp ection should call attention to any noticeable 

changes. A minimum suggested check on the relay 

system i s  to clo s e  the contacts m anually to assure 

that the breaker trips and the target drops. Then 

release the contacts and o bserve that the reset i s  

smooth and positive. 

All contacts should be  p eriodically cl eaned. A con­

tact burni sher Sit18 2A836H0 1 i s  recommended for 

this purpo se. The use of abrasive m aterial for 

cl eaning contacts i s  not recommended, because o f  

the danger o f  embedding small particl es  in the face 

of the soft silver and thus impairing the contact. 

Cal i bration 

Use the following procedure for calibrating the relay 

if the relay has been taken apart for repairs o r  the 

adjustments have been disturbed. This procedure 

should not be used unless it is apparent that the 

relay is not in proper working o rder. ( See  "Accept­

ance Check " ) .  

A .  I nduction Cyl i nder U n i t  

1.  The upper pin bearing should be  screwed 

down until there i s  approximately . 0 2 5 "  

clearance between i t  and the top o f  shaft 

bearing. The upp er pin bearing:  should then 

be securely lock ed in po sition with the lock 

nut. The lower bearing position i s  fixed and 

cannot be adju sted. 

2.  The contact gap adju stment for the cylinder 

unit is made as follow s: 

With the moving contact in the normally­

opened position,  i. e.  against the right stop 

on the bridge, screw in the right hand station­

ary contacts until it just m ak e s  with the 

moving contact. Then advance the stationary 

contact an additional � turn. Screw the l eft 

hand stationary contact until it just touches 

the moving contact then back o ff the station­

ary contact two turns for a gap of 1/ 16 o f  an 
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TY P E K F UNDE R F REQUENCY RELAY ______________________________________________ _ 

inch. The clamp holding the stationary con­
tact need not be loosened for this adjustment, 
since the clamp utilizes a spring-type action 
in holding the stationary contact in position. 

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

The moving contact assembly h as been fac­
tory adjusted for low contact bounce p erform­
ance and should not be changed. 

3. The sensitivity adjustment is made by vary­
ing the tension of the spiral spring attached 
to the moving element assembly. The spring 

is adjusted by placing a screwdriver or simi-

* lar tool into one of the notches located on the 
periphery of the spring adjuster and rotating 

it. The spring adjuster is located on the under­
side of the bridge and is  hel d  in place' by a 
spring type clamp that does not have to be 
loosened prior to making the necessary adjust­
m ents. 

The spring is to be adjusted such that when 
the relay is deenergized the moving contact 
just resets. Then move the spring adj uster 
3/ 16  of a turn in the same direction. 

B. F requency Adj u st ing  Reactor 

The R el ay  should be preheated for 1 hour with 
1 20  volts and rated frequency before calibration 
i s  attempted. A source of variable frequency is 
required and should be connected to terminals 
8 and 9 of the relay. 

* Set the source frequency to 59 . 5  hertz and ad­
j ust the frequency adjusting screws ( see Fig. 1 )  
until the  cylinder unit contact closes to  the 
l eft. Reduce voltage to 40 volts and raise fre­
quency to 59 . 5 7  hertz. Adjust control spring so 
tliat cylinder unit contact j ust closes to the 
left. Raise voltage to 1 20 volts and recheck 
59. 5 settings. Adjust frequency adjusting screws 
if necessary. Recheck 40 volt setting, it should 

8 

be between 5 9 . 56 and 59 . 58 hertz. Repeat above 
procedure if necessary until relay contacts is 
made between the frequency limits. 

C. I nd icating Contactor Switch ( ICS) 

Close the auxiliary time delay unit ( T) contact 
and pass sufficient d-e current through the trip 
circuit to close  the contacts o f  the ICS. This 
value of current should not be greater than the 
particular ICS tap setting being used. The 
indicator target should drop freely. 

D. Auxi l iary Time Delay Un it  

1.  A .C.  Operation - Non-Adjustabl e 
Block the KF relay contacts closed. Ener­
gize terminals 8 and 9 of the relay with 
rated voltage and frequency. Time the clos­
ing of the telephone relay contacts. This 

* time should be 6 cycles.  

2. A .C. Operation - Adjustable 
Block the KF relay contacts closed. Ener­
gize terminals 8 and 9 of the relay with 
rated voltage and frequency. Time the clos­
ing of the telephone relay contacts.  This 
time can be set over the range of 6 to 30 
cycles utilizing the rheostat locat ed on the 
rear sub-base (See Figure 1 ) .  

3 .  D .C. Op eration - Adjustable 
Energize terminals 10 and 4 with rated d. c. 
voltage. Place switch across KF relay con­
tacts. Close switch and time the closing of 
the telephone relay contacts. Adjust rhea-

* stat on rear sub base for desired time delay. 
This time can be set over the range of 6 to 
30 cycl es utilizing the rheostat located on 
the rear sub-base ( see Fig. 1) .  

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

Repair work can be done most sati sfactorily at the 
factory. However, interchangeable p arts can be 
furnished to the customers who are equipped for 
doing repair work. When ordering p arts, always give 
the complete nameplate data. 
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''" 

FAEQIJENCY A.ll.JUSTINI 
REACTOR 

TIIP IUS 

0 

.... � 

I T 
" 
2 

�·� 
IIEII.__l__ 

762A 574 

TRIP IUS 

" 
2 

849Al78 
* Fig. 9. External Connections for the Type KF Under­

frequency Relay with A. C. Operated A uxiliary 
Time Delay Unit. 

* F ig. 10. External Connections for the Type KF Under­
frequency Relay with D. C. Operated A uxiliary 
T ime Delay Unit. 

KF R E L A Y  

N E G  P O S. 

1 2 5 V. D. C 
S U P P L Y  

T E S T  E Q U I P M E N T  

O S C I L L A T O R  K R O H N - H I T E  

M O D E L  4 4 0 A R  

O R  E Q U I VA L E N T  

P OW E R  A M P L I F I E R - K R O H N - H I T E  OR E Q U I V A L E N T  

M O D E L  U F I O I A  

C O U N T E R  H E W L E T T - PA C K A R D  OR E Q U I V A L E N T  

M O D E L  5 5 1 2 A  

849Al79 
* Fi g. 1 1. D iagram of Test Connections for KF Relay 

with D. C. Operated Auxi liary Time Delay Unit. 
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PAIIEL DII I LLING 01 CUTOUT FOI 
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(� VIEW) 

57 -D-7901 
* F i g. 12. Outline & Dri l l i n g  P lan for the Type K F  Relay i n  Type F T  2 1  Case. 
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Westinghouse I . L .  4 1 -S03G 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KF UNDERFREQUENCY RELAY 

CAUTION:  Before putting relays into service, remove 
all blocking which may have been inserted for the 
purpo se of securing the parts during shipment, mak e  
sure that all moving parts operate freely, insp ect the 
contacts to see that they are cl ean and close prop­
erly and operate the rel ay to check the settings and 
electrical connections. 

A P P L I C A T I O N 

The type KF relay is a high sp eed underfrequency 
relay which provides rapid sensing of system over­
load so that excessive load can be shed. It is par­
ticularly suitable for relatively isolated areas where 
a severe overload ( i. e. , more than 50%) could occur 
due to a tie-line trip . 

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

The relay consists of an induction cylinder unit, 
frequency sensitive components,  indicating con­
tactor switch, and auxiliary time delay unit (T).  
The principal parts of the relay can be seen in 
Figure 1.  

A. I nduction Cyl inder Un it  

The induction cylinder unit is a product type 
unit op erating on the interaction between the 
fluxes that are produced on the four poles. Me­
chanically, the induction 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 a mounting 
structure for the magnetic core. The magnetic 
core which houses the lower pin bearing is se­
cured to the frame by a locking nut. The bearing 
can be replaced, if necessary, without having to 
remove the magnetic core from the frame. The 
electromagnet has four coil s mounted on the four 
poles. The coils mounted diametrically opposite 
each other are connected in series. The locat­
ing pins of the electromagnet are used to ac­
curately po sition the lower pin bearing, which 
is mounted on the frame, with respect to the 

S U PERSE D E S I . L .  4 1 -503F 
*Denotes change from superseded i ss ue .  

upper pin bearing which i s  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 
aluminum cylinder assembled to a molded hub 
which holds the shaft. The shaft has removabl e 
top and bottom j ewel 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 electromagnet 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 
holding the upper pin bearing, the bridge i s  used 
for mounting the adjustable stationary contact 
housing. The stationary contact housing i s  
held i n  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 h eld in place by a spring typ e clamp. With 
the contacts clo sed, the electrical connection 
is made through the stationary contact housing 
clamp , to the moving contact, through the spiral 
spring out to the spring adjuster clamp. 

B. I nd icati ng  Contactor Switch Un i t  ( I CS) 

The indicating contactor switch is a small d-e 
op erated clapp er type device. A magnetic arma­
ture, to which leaf-spring mounted contacts are 
attached, i s  attracted to the magnetic core upon 
energization of the switch. When the switch 
clo ses, the moving contacts bridge two stationary 
contacts,  completing the trip circuit. Also during 
this operation two fingers on the armature de­
flect 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. 
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Front View 
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Fig. 1 .  Type KF R elay for 60 Cycles Without Case. ( Front & R ear V i e w) 
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TYP E K F U N D E R F R EQU ENCY RELAY _________________________________________ a�. L�·�4-l -s�o�3G 

IIDitATIIt -�-----... 
CIIITACTOI 
IIII TCII 

INTERNAL. SCHEMATIC 

FIEqiiDICY 
AD.HIST IEACTOI 

TEIT IIII TCII 

861A659 
F i g. 2. I nternal Schematic of Type KF R elay with A . C. 

Operated A uxiliary Time Delay Unit. 

IIOICATIIG- -­
tO«TACTOt 
SWITCM 

849A318 
F ig. 4. I nternal Schematic of  Type KF R elay with D. C. 

Operated A dj ustable A uxil iary Time D elay Unit. 

The front spring, in addition to holding the 
target , provides restraint for the annature and 
thus controls the pickup value of the switch. 

l lll ltATIIG 
toiTACTOI 
SWI TCII 

INTERNAL SCHEMATIC 

FIEQUEMCY 
ADJUST REACTOR 

CYLI IOER 
UI I T  

11£0 MAilLE 

TEST SWI TCH 

TEIMIUL 

862A52 5 
Fig. 3, Internal Schematic of Type KF Relay with A. C. 

Operated A dju stabl e A uxil iary Time Delay Unit. 

C. F requency Sen siti ve Components: 

The frequency sensitive components consist of 
capacitors and a variable reactor which i s  used 
for setting the relay to trip at the desired fre­
quency. 

D. Auxi l i ary Time Del ay Un i t  

1 .  A . C .  Operation - Non-Adjustable 
This slugged telephone type relay in con­
junction with a resistor, capacitor and full 
wave bridge provides time delay on pick-up 
when the KF relay contacts close. The con­
tacts of the auxiliary time delay unit are 
connected in the trip circuit. 

2.  A.C. Operation - Adjustable 
This telephone relay in conjunction with a 
static timing circuit and f ull wave bridge 
provides adjustable time delays (i .e .  6 cycles 
to 30 cycles) or pickup when the KF relay 
contacts close. The contacts of the auxiliary 
time delay unit are connected in the trip 
circuit. 

3. D .C.  Operation 
This telephone relay in conjunction with a 
static timing circuit provides adjustable time 
delays (i .e .  6 cycles to 30 cycles) on pickup 
when the KF relay contacts close. The con­
tacts of the auxiliary time delay unit are 
connected in the trip circuit. 
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TYP E K F UHDE R F REQUEHCY R ELAY __________________________________________ __ 

* 

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

The KF relay operates to close its contacts w hen 

the applies source frequency is below a preset 

value. The operating characteristic curves for the 

various auxiliary time delay s ettings for changing 

frequency conditions is shown in Figure 5 .  

Rating  

The type K F  underfrequency relay i s  rated 1 20 volts  

at 60  hertz, or  1 20 volts at 50 hertz. The adj ust­

able range of frequency is 55 to 5 9 . 5  hertz for the 

60 hertz relay and 44  to 49 . 5  hertz for the 50 hertz 

relay .  

Tr ip  C i rcuit  

The main contacts will clos e  30 amperes at  250 

volts d-e and the seal-in contacts of the indicating 

contactor switch will safely c arry 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 tap s requires 

connecting of l ead located in front of the tap block 

to the desired setting by m eans of a screw connec­

tion. 

T i me Delay 

KF with DC Timer - 6 to 30 cycles ( adj ustable) 

KF with AC Timer - 6 to 30 cycles ( adjustable) 

KF with AC Timer - 6 cycles ( non-adjusta!J l e) 
Trip C i rcu i t  Con stants 

Indicating Contactor Switch -

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

2.0 amp tap 0. 1 5  ohms d-e resistance.  

Energy Requi rements 
* The b urden of the FK relay is 1 4 . 7  VA at 1 20 vol t s  

for the 6 0  hertz relay, and 1 5 . 1  VA at 1 20 volts  for 

the 50 hertz relay. 

Vol tage T i mer 
R e l ay Type A C  C o n d i t i o n  Burden 

60 Hertz 

KF with D . C .  Timer 1 20 N/A 1 4. 7VA 

KF with Adjustable Energized 29. 4VA 
A. C.  Tim er 1 20 D e-energized 14. 7VA 

KF with Non- Energized 20. 4VA 
Adjustable A . C .  1 20 De-energized 14 . 7VA 
Timer 

4 

S E T T I N G S  

The relay i s  set for minimum trip by means of the 
re actor frequency adjusting screws .  The relays are 
calibrated to trip at Yz hertz below rated frequency 
unless otherwise sp ecified. Turning either of the 
adjusting screw s in a clockwise direction decreases 
the frequency at which the relay trip s.  The rat e  of 
change of frequency per second versus hertz below 
trip frequency is shown in Figure 5 for various time 
delays 
I nd icati ng Contactor Switch ( I CS) 

The only setting of the I CS unit required is the 

sel ection of  the .2 or 2 ampere pick-up tap. This 

i s  accomplished by connecting the l ead located in 

front of  the tap block to the desired terminal by 

means of  a connecting screw. 

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

The relays should be mounted on switchboard p anel s  

or their equivalent i n  a location free  from dirt, moi s­

ture, excessive vibration and heat. Mount the relay 

vertically by m eans of the mounting stud for the type 

FT projection case or by means of the fo�r mounting 

hol es  on the fl ange for the semi-flush type FT case. 

Either the stud or the mounting screw s may be 

utilized for grounding the relay. The electrical 

connections may be made directly to the terminal s  

b y  m eans of  screws for steel p an el mounting or to 

the t erminal stud furnished with the relay for thick 

p anel mounting. The terminal stud may be easily 

removed or inserted by locking two nuts on the stud 

and then turning the proper nut with a wrench. 

For detailed information on the FT case, refer to 

I . L .  4 1-076.  

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

The proper adj ustments to insure correct operation 

of thi s relay have been m ade at the factory. Upon 

receipt of the relay no customer adj u stm ents, other 

than tho se covered under "SETTINGS" should be  

required. 

Acceptance Check 

The following check is recommended to insure that 

the relay is in prop er working order. 

A. I n duction Cyl inder Un it  

Contact G ap - The gap between the stationary 

contact and the moving contact with the relay in 

the deenergized po sition should be  approximately 

1/ 16 inch. 
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Hertz K F  Underfrequency Relay 

F i g. 8. Warm-Up Curve 60 Hertz KF Underfrequen cy R el ay 
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TY P E K F UNDER F R EQU ENCY R E LAY ___________________________________________ I ._L ._4_1 -_so_J G 

B. F requency Adj ust ing Reactor 

1 .  Minimum Trip - Using a variable frequency 

source apply 1 20V at r ated frequency for 1 

hour to allow the relay to reach normal op er­

ating temperature .  Apply 1 20 V  at the speci­

fied trip frequency to the rel ay. The contacts 

should just close. If no other trip frequency 

has been sp ecified the relays are calibrated 

to trip at 59. 5 hertz, for the 60 hertz rel ay 

and 4 9 . 5  hertz for the 50 hertz relay. 

2.  Reduce voltage to 40 volts. Check calibra­

tion. The cylinder unit contacts should 

close . 0 6  to . 0 8  hertz abo ve the trip fre­

quency. 

C. I ndi cati ng Contactor Switch 

Clo se the auxili ary tim e delay unit contacts and 

p ass sufficient d-e current through the trip 

circuit to clo se the contacts of the res. Thi s 

value of current should not be greater than the 

p articular res tap setting being used. The indi­

cator target should drop freely. 

The contact gap should be appro xim ately . 0 4 7 "  

between the bridging moving contact and the 

adjustable stationary contacts. Th e bridging 

moving contact should touch both stationary 

contacts simultaneously. 

D. Auxi l i ary Time Del ay Unit (T) 

1.  A . C .  Op eration - Non-Adj ustabl e 

Block cylinder unit contacts closed. Apply 

50 volts a. c. to terminals 8 and 9 of the KF 

relay. The T unit should operate. Reduce 
voltage to 3 0  volts  a. c. The T unit  s ho uld 
drop out. At rated voltage the time delay 

obtained from the telep hone relay should be 

6 cycles. 

2.  A . C .  Operation - Adjustable 

Block cylinder unit contacts clos ed. Apply 

50 volts a. c .  to terminal s 8 and 9 of the KF 

relay. The T unit should operate. Reduce 

voltage to 30 volts a. c .  and the T unit should 

drop out.  At rated voltage the time delay 

obtained should be 6 cycl es. The timer can 

be set to provide up to 30 cycles delay by 

adjusting the rheostat located on the rear 

sub base. See Figure 1 .  

3 .  D . C .  Operation 

Energize terminals 10 and 4 with rated d . c .  

voltage. Place switch across KF relay con-

tacts. Closing the switch will now energize 

the timing circuit. The time delay obtained 

from the telephone relay should be 6 cycles. 

The timer can be  set to provid
'
e up to 30 

cycles delay by adjusting the rheostat lo­

cated on the rear sub base. See Fig. 1 .  
Routine Mai ntenance 

All relays should be  inspected and check ed p eriod­

ically to assure proper operation. Generally a visual 

inspection should call attention to any noticeable 

changes. A minimum suggested check on the relay 

system i s  to clo se the contacts m anually to assure 

that the breaker trip s and the target drops. Then 

release the contacts and observ e  that the reset i s  

smooth and positive. 

All contacts should be p eriodically cl eaned. A con­

tact burni sher S#18 2A836HO 1 i s  recommended for 

this purpose. The use of abrasive m at erial for 

cleaning contacts i s  not recommended, because of 

the danger of embedding small p articl es  in the face 

of the soft silver and thus  impairing the contact. 

Cal i bration 

U se the following procedure for c alibrating the relay 

if the relay has been taken apart for repairs or the 

adjustments have been disturbed. This procedure 

should not be used unl ess  it is app arent that the 

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

ance Check " ) .  

A .  I nduction Cy l i nder Un it  

1 .  The upper pin  bearing should be  screwed 

down until there is approximately . 0 25 "  

cl e arance between i t  an d  the top of shaft 

bearing. The upp er 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 cylinder 

unit is m ade as follows: 

With the moving contact in the nonnally­

opened position, i . e.  against the right stop 

on the bridge, screw in the right han d  station­

ary contacts until it just m ak e s  with the 

moving contact. Then advance the stationary 

contact an additional � turn. Screw the left 

hand stationary contact until it just touches 

the moving contact then back off the station­

ary contact two turns for a gap of 1/ 16 of an 
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TY PE K F UNDER F R EQUENCY RE LAY 
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inch. The clamp holding the stationary con­

tact need not be loo sened for this adj ustment, 

since  the clamp utilizes a spring-type action 

in holding the stationary contact in po sition. 

The set screw in the stationary contacts has 

been shop adjusted for optimum follow and 

this adjustment should not be disturbed. 

The moving contact assembly h as been fac­

tory adj usted for low contact bounce p erform­

ance and should not be chan ged. 

3. The sensitivity adjustment is made by vary­

ing the tension o f  th e spiral spring attached 

to the moving el ement assembly. The spring 

is adjusted by placing a screwdriver or simi­

lar tool into one of the notches located on the 

periphery of the spring adj uster and rotating 

it. The spring adj u ster is located on the under­

side of  the bridge and i s  hel d  in place' by a 

spring typ e clamp that do es not have to be 

loosened prior to making the necessary adjust­

m ents. 

The spring is to be adj usted such that when 

the relay is deenergized the moving contact 

just r esets. Then move the spring adj uster 

3/ 1 6  of a turn in the same direction. 

B.  F requency Adj u st ing Reactor 

8 

The Relay should be preheated for 1 hour with 

1 20 volts and rated frequency before calibration 

i s  attempted. A source o f  variabl e frequency is  

required and should be connected to terminals 

8 and 9 of the relay. 

Set the source frequency to 5 9 . 5  hertz and ad­

j ust the frequency adjusting screws ( see Fig. 1 )  

until the cylinder unit contact closes to the 

left. Reduce voltage to 40 volts and raise fre­

quency to 59 . 57 hertz.  Adj u st control spring so 

that cylinder unit contact just closes to the 

left. Raise voltage to 1 20 volts and recheck 

59 . 5 settings. Adj ust frequency adjusting screws 

if necessary. Recheck 40 volt setting, it should 

be between 59 . 56 and 59 . 58 hertz. Repeat abo ve 

procedure if necessary until relay contacts are 

made between the frequency limits. 

C. I nd i cati ng Contactor Switch ( ICS) 

Close the auxiliary time delay unit ( T) contact 

and pass sufficient d-e current through the trip 

circuit to clo se the contacts o f  the ICS. This 

value of current should not be greater than the 

p articular ICS tap setting being used. The 

indicator target should drop freely. 

D. Auxi l i ary Time Del ay Unit  

1 .  A.C.  Op eration - Non-Adj ustabl e 

Block the KF relay contacts closed. Ener­

gize terminals 8 and 9 of the rel ay with 

rated voltage and frequency. Time the clos­

ing of the telephone relay contacts. This 

time should be  6 cycles .  

2.  A .C.  Operation - Adjustable 

Block the KF relay contacts closed. Ener­

gize terminals 8 and 9 of the relay with 

rated voltage and frequency. Time the clos­

ing of the telephone relay contacts.  This 

time can be set over the range of 6 to 30 

cycles utilizing the rheostat locat ed on the 

rear sub-base (See Figure 1 ). 

3. D . C. Operation - Adjustable 
Energize terminals  10 and 4 with rated d. c .  

voltage. Place switch across KF relay con­

tacts. Close switch and time the closing of 
the telephone relay contacts. Adj ust r heo­

st at on rear sub base for desired time delay. 

This time can be set over the range of 6 to 

30 cycl es utilizing the rheostat located on 

the rear sub-base ( see Fig.  1 ) .  

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

Rep air work can be don e  mo st satisfactorily at the 

factory. However, interchangeabl e p arts can be 

furni shed to the customers who are equipp ed for 

doing repair work. When ordering parts ,  always give 

the compl ete nameplate data. 
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* F i g. 9. E xternal Connections for the Type KF Under· 
frequency R e l ay w i th A . C. Operated A ux i l i ary 
Time Delay Un it. 

F ig. 10 .  External Conne ctions for the Type KF Under­
frequency R elay with D. C. Operated A ux i l iary 
Time Delay U n it. 

K F  R E L A Y  
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S U P P L Y  

T E S T  E Q U I P M E N T  

O S C I L L A T O R  K R O H N - H I T E  

M O D E L  4 4 0 A R  

O R  E Q U I V A L E N T  

P O W E R A M P L I F I E R - K R O H N · H I T E  O R  E Q U I V A L E N T  

M O D E L  U F I O I A  

C O U N T E R  H E W L E T T - PA C K A R D  O R  E Q U I V A L E N T  

M O D E L  5 5 1 2 A  

849A179 

F i g. 1 1 . D iagram of Test Connections for KF R elay 
w ith D. C. Operated A ux i l iary T ime Delay Un it. 
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INSTALLATION • 

Westinghouse I . L .  4l- 5D3H 

OPERATION • MAINTENANCE 

INSTRUCTI O NS 
TYPE KF UNDERFREQUENCY RELAY 

CAUTION: B efore p utting relays into service, remove 

all blocking which may have been inserted for the 

purpose of  securing the p arts during shipment, mak e  

sure that all moving p arts operate freely, insp ect the 

contacts to see that they are cl ean and close prop­

erly and operate the rel ay to check the settings and 

el ectrical connections. 

A P P L I C A T I O N 

The type K F  relay is a high speed underfrequency 

relay which provides rapid sensing of system over­

load so that excessive load can be shed. I t  i s  par­

ticularly suitabl e for relatively isolated areas where 

a severe overload ( i . e. , more than 50%) could occur 

due to a tie-line trip . 

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

The relay consists of an induction cylinder unit, 

frequency sensitive component s ,  indicating con­
tactor switch, and auxiliary time delay unit (T) .  

The principal parts of  the  relay can be seen in  

Figure 1 .  

A. I nduction Cy l inder Un i t  

The induction cylinder unit i s  a product type 

unit operating on the interaction between the 

fluxes that are produced on the four poles.  M e­

chanically, the induction unit i s  compo sed of four 

basic components; a die cast aluminum frame, an 

electromagnet, a moving el ement assembly and a 

molded bridge. The frame serves as a mounting 

structure for the magnetic core. The magnetic 

core which houses the lower pin b earing is se­

cured to the fram e by a locking nut. The bearing 

can be replaced, if necessary, without having to 

remove the m agnetic core from the frame. The 

electromagnet has four coil s mounted on the four 

pol es. The coil s mounted diam etrically opposite 

each other are connected in series. The locat­

ing pins of the electromagnet are used to ac­

curately po sition the lower pin bearing, which 

is mounted on the frame, with respect to the 

SU PERSEDES I . L.  41 -503G 
*Denotes chan ge from su perseded issue .  

upper p i n  bearing which i s  threaded into the 

bridge. The el ectromagnet is secured to the 

frame by four mounting screws. 

The moving element assembl y  con si sts of a 

spiral spring, contact c arrying member, and an 

aluminum cylinder assembled to a molded hub 

which holds the shaft. The shaft h as removable 

top and bottom j ewel 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 electromagnet and the magnetic 

core. The stop s for the moving element contact 

arm are an integral p art of the bri dge. 

The bridge is secured to the electromagnet and 

frame by two mounting screws. In addition to 

holding the upper pin bearing,  the bridge i s  used 

for mounting the adjustable stationary contact 

housing. The stationary contact hou sing i s  

hel d  in  po sition b y  a spring type clamp . The 

spring adjuster i s  located on the underside of  

the  bridge and i s  attached to  the  moving contact 

arm by a spiral spring. The spring adjuster i s  

also h el d  in  place b y  a spring typ e clamp. With 

the contacts closed,  the electrical connection 

is m ade through the stationary contact hou sing 
clamp , to the moving contact, thro ugh the spiral 

spring out to the spring adjuster clamp. 

B .  I ndi cati ng Contactor Switch Un i t  ( I CS) 

The indicating contactor switch is a small d-e 

operated clapp er type device. A m agnetic arma­

ture, to which leaf-spring mounted contacts are 

attached, i s  attracted to the m agnetic core upon 

energization of  the  switch. When the  switch 

clo ses, the moving contacts bridge two stationary 

contacts, completing the trip circuit. Also during 

this operation two fingers on the armature de­

flect a spring located on the front of the switch 

which allows the op eration indicator target to 

drop.  The target i s  reset from the outside of the 

case by a push rod located at the bottom of the 

cover. 
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Front View 
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Rear View 

* Fig. J. Type KF R elay for 60 Cycles Without Case. ( Front & R ear View) 
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TlLE .. OIE 
llLAY 

INTERNAL SCHEMATIC 

FRONT Vll'W 

(YliiDEI UIIIT 

fiEqiiEICY 
.lMST IUCTOI 

CYll llll 
lilT 

TUT RITCI 

n:•uu.L 

861A6 59 
Fig. 2. I n ternal Schematic of Type KF R elay with A . C. 

Operated A uxil iary Time Delay Un it. 

849A3 18 
* Fig. 4. I nternal Schematic of Type KF Relay w ith D. C. 

Operated A djustable A uxil iary Time Delay Unit. 

The front spring, in addition to holding the 

target , pro vides restraint for the annature and 

thus controls the pickup value of the switch. 

I IHI I CATII6 
COITACTOR 
SWITCII 

INTERNAL. SCHEMATIC 

FRONT VIEW 

FREQUENCY 
ADJUST REACTOR 

CYLIIDER 
UNIT 

1£0 MANtLE 

TEST SWITC" 

TEIIMIUL 

862A52 5  
Fig. 3. Internal Schematic o f  Type K F  R elay with A. C. 

Operated A djustable Auxiliary Time Delay Unit. 

C. F requency Sen sitive Components: 

The frequency sensitive components consist o f  

capacitors and a vari able reactor which i s  used 

for setting the relay to trip at the desired fre­

quency. 

D. Auxi l i a ry Time Del ay Un i t  

1 .  A . C. Operation - Non-Adjustable 

This slugged telephone type relay in con­

junction with a resistor, capacitor and full 
wave bridge provides time delay on pick-up 

w hen the KF rel ay contacts close. The con­

tacts of the auxiliary time delay unit are 

connected in the trip circuit. 

2.  A . C .  Operation - Adjustable 

This telephone relay in conjunction with a 

static timing circuit and f ull wave bridge 

p ro vides adjustabl e time delays ( i . e .  6 cycles 

to 30 cycles) or pickup w hen the KF rel ay 

contacts close. The contacts of the auxiliary 

time delay unit are connected in the trip 

circuit. 

3 .  D . C .  Operation 

This telephone relay in conjunction with a 

static timing circuit provides adj ustable time 

delays ( i . e .  6 cycles to 30 cycles) on pickup 

when the K F  relay contacts close .  The con­

tacts of the auxiliary time delay unit are 

connected in the trip circuit. 
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TYP E K F U N D E R F R E QU EN CY R ELAY ____________________________________________ __ 

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

fhe KF relay operates to  close its contacts when 

the applies source frequency is below a preset 

value. The operating characteristic curves for the 

various auxiliary time delay settings  for changing 

frequency conditions is shown in Figure 5 .  

Rati ng 

The type K F  underfrequency relay is rated 1 20 volts 

at 60 hertz,  or 1 20 volts at 50 hertz. The adj ust­

abl e  range of frequency is 55 to 5 9 . 5 hertz for the 

60 hertz relay and 44  to 4 9 . 5  hertz for the 50 hertz 

relay. 

Tri p  C i rcuit  

The main contacts will clos e  30 amp eres at  250 
volts d-e and the seal-in contacts of the indicatin g  

contactor switch will safely carry thi s  current long 

enough to trip a circuit breaker. The indicating 

contactor switch has two taps that provide a pick up 

setting of 0. 2 o r  2 amperes. To change tap s  requires 

connecting of l ead located in front o f  the tap block 

to the desired setting by m eans of a screw connec­

tion. 

T i me Delay 

K F  with DC Timer - 6 to 30 cycles ( adj ustable) 

KF with A C  Timer - 6 to 3 0  cycle s  (adjustabl e) 

K F  with AC Timer - f, eye 1 es ( r>r>P-rrdjustaljJ e) 

Tri p  C i rcuit  Con stants 

Indicatin g  Contactor Switch -

0 . 2  amp tap 6 . 5  ohm s  d-e resistance 

2. 0 amp tap 0 . 1 5  ohm s  d-e resi stance. 

Energy Requi rements 

V o l tage T i mer  R elay  Type AC Cond i l ion  Burden 
60 Hertz 

KF with D . C .  Timer 1 20 N/A 1 4 . 7VA 

KF with Adj ustabl e Energized 29 .4VA 
A.C.  Tim er 1 20 D e- energized 14. 7VA 

K F  with N on- Energized 20. 4VA 
Adj ustabl e A. C .  1 20 D e- energized 14 7VA 
Timer 

'---

4 

S E T T I N G S  

The relay i s  set for minimum trip by means of the 

reactor frequency adj usting screws. The relays are 

calibrated to trip at Yz hertz below rated frequency 

unless oth erwise specified.  Turning either of the 

adj usting screws in a clockwise direction decreases 

the frequency at which the r elay trips.  The rat e  of 

change of frequency p er second versus hertz below 

trip frequency is shown in Figure 5 for various tim e  

delays 
I nd i cati ng Contactor Switch ( I CS) 

The only setting o f  the ICS unit required is the 

sel ection o f  the . 2  or 2 ampere pick-up tap. This 
i s  accompli shed by connecting the lead located in  

front o f  the tap block to the desired terminal by 

m eans of a connecting screw. 

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

The relays should be mounted on switchboard p anels 

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

ture, excessive vibration and h eat. Mount th e relay 

vertically by m eans of  the mounting stud for the type 

FT proj ection case o r  by m eans of the four mounting 

hol es on  the flange for the semi-flush type FT case. 

Either the stud or the mounting screws m ay be 

utilized for grounding the relay. The electrical 

connections may be made directly to the terminals 

by m eans o f  screws for steel p anel mounting o r  to 

the termin al stud furnished with the relay for thick 

panel mounting. The terminal stud may be easily 

removed or inserted by locking two nuts on  the stud 

and then turning the prop er nut with a wrench. 

For detailed  information on the FT case, refer to 

I .L.  4 1-076. 

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

The proper adjustm ents to insure correct operation 

of thi s rel ay have been m ade at the factory. Upon 

receipt of the relay no customer adjustments ,  other 

than tho se covered under " SETTINGS" should be 

required. 

Ac ceptance Ch eck 

The following check is recommended to insure that 

the relay is in proper working order. 

A. I ndu ction Cyl i nder U n i t  

Contact G ap - T h e  gap betw een the stationary 

contact and th e moving contact with the relay in 

the deenergi zed po sition should be appro ximately 

1/ 16 inch. 
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Fig. 5.  Operating C haracteri stics of Type KF Underfrequency Relay for Changing F requen cy Conditions. 
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F i g. 7. Typi cal Voltage vs. M i n im um Frequen cy Curves 60 
Hertz K F  Un derfrequency R elay 

F i g. 8. Warm- Up Curve 60 Hertz KF Underfrequen cy R elay 
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TYP E K F U N D E R F R EQU ENCY R E LAY ___________________________________________ , . L_._�_1 ·_so=J H 

B. F requency Adj u st ing Reactor 

1. Minimum Trip - Using a variable frequ ency 

source apply 1 20V at rated fr equency for 1 

hour to allow the relay to reach normal op er­

ating temp eratur e .  Apply 120V at the speci­

fied trip frequency to the rel ay. The contact s 

should j ust close. If no other trip fr equency 

has been specified the relays are calibrated 

to trip at 59 . 5 hertz ,  for the 60 hertz relay 

and 49 . 5 hertz for the 50 hertz rel ay. 

2.  Reduce voltage to 40 volts.  Check calibra­

tion. The cylinder unit cont acts should 

close .0  6 to . 08 hertz abo ve the trip fre­

quency. 

C. I nd i cati ng  Contactor Swi tch 

Clo se the auxiliary tim e del ay unit contacts and 

pass sufficient d-e current through the trip 

circuit to clo se the contacts of the res. Thi s 

value of current should not be greater than the 

particul ar res tap setting being used. The indi­

cator target should drop freely. 

The contact gap should be appro xi m ately .047" 

between the  bridging moving contact and the 

adjustabl e stationary contacts. Th e bridging 

moving contact should touch both stationary 

contacts simultaneously. 

D. Auxi l i ary T i me Del ay U n i t  (T) 

1.  A . C .  Operation - N on-Adj ustabl e 

Block cylinder unit contacts closed. Apply 

50 volts a .c .  to terminals 8 and 9 of the KF 

relay. The T unit should operate .  Reduce 

voltage to 30 volts a. c.  The T unit should 

drop out .  At rated voltage the time delay 

obtained from the telephone relay should be 

6 cycles. 

2 .  A . C .  Operation - Adjustable 

Block cylinder unit contacts closed. Apply 

50 volts a. c. to  terminals 8 and 9 of the KF 

relay. The T unit should operate .  Reduce 

volt age to 30 volts a. c .  and the T unit should 

drop out .  At rated voltage the time delay 

obtained should be 6 cycl es. The timer can 

be set to provid e up to 30 cycl es del ay by 

adju sting the rheostat located on the rear 

sub base. See Figure 1 .  
3 .  D . C. Op eration 

Energize terminals 10 and 4 with rated d . c .  

voltage.  Place switch across KF relay con-

tacts. Closing the switch will now energize 

the timing circuit. The time delay obtained 

from the telephone relay should be  6 cycles.  

The timer can be  set to provid"e up to 30 

cycl es delay by adj usting the rheostat lo­

cated on the rear sub base. See Fig. 1 .  

Rout ine Ma i ntenance 

All relays should be  inspected and check ed p eriod­

ically to assure proper op eration .  G en erally a visual 

inspection should call attention to any noticeable 

changes. A minimum suggested check on the relay 

system i s  to clo se the contacts m anually to assure 

that the breaker trips and the target drops. Then 

rel ease the contacts and o bserve that the reset i s  

smooth and po sitive. 

All contacts should be periodically cl eaned. A con­

tact burni sher Stt l82A8 36HO 1 is recomm ended for 

this purpose. The use of abrasive m aterial for 

cleaning contacts i s  not recom m ended, because of  

the  danger of  embedding small particl es  in the  face 

of the soft silver and thus impairing the contact. 

Cal i brat ion 

Use the following procedure for c alibrating the relay 

if the relay has been taken apart for repairs or the 

adj u stments have been disturbed. This procedure 

shoul d not be used unl ess it i s  apparent that the 

relay i s  not in proper working order. ( See ' ' Accept­

ance Check " ) .  

A. I nduction Cy l i nder Un i t  

1 .  T h e  upper pin bearing should be  screwed 

down until there i s  appro xim ately . 0 25 " 

cl earance between it and the top of shaft 

bearing. The upp er pin bearing :  should then 

be securely lock ed in po sition with the lock 

nut. The lower bearing position is fi xed and 

cannot be adjusted. 

2 . The contact gap adj ustment for the cylinder 

unit is m ade as follo w s: 

With the moving contact in the normally­

opened po sition, i . e.  against the right stop 

on the bridge, screw in the right hand station­

ary contacts until it just m akes with the 

moving contact. Then advance the stationary 

contact an additional Y! turn. Screw the left 

hand stationary contact until it just touches 

the moving contact then back off the station­

ary contact two turns for a gap of 1/ 16 of an 
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TY PE K F UHDER F R EQU ENCY RELAY 
______________________________________________ ___ 

inch. The clamp holding the stationary con­

tact need not be loo sened for this adjustment, 

since  the clamp utilizes a spring-type action 
in holdin g  the stationary contact in po sition. 

The set screw in the stationary contacts has 

been shop adjusted for optimum follow and 

this adjustment should not be disturbed. 

The moving contact assem bly h as been fac­

tory adj usted for low contact bounce p erform­

ance and should not be changed. 

3. The sensitivity adj ustment is m ade by vary­

ing the tension of  the spiral spring attached 

to the moving element assembly. The spring 

is adjusted by placing a scr ewdriver or simi­

lar tool into one of the notches located on the 

periphery of the spring adj uster and rotating 

it. The spring adjuster i s  located on the under­

side of the bridge and is hel d  in place' by a 

spring typ e clamp that does  not have to be 

loosened prior to making the necessary adjust­

m ents. 

The spring is  to be adj ust ed such that when 

the relay is deenergized the moving contact 

just resets. Then move the spring adj uster 

3/ 1 6  of a turn in the same direction. 

B.  F requency Adj u st i ng  Reactor 

8 

The R elay should be preheated for 1 hour with 

1 20 volts and rated frequency before calibration 

i s  attempted. A source of variable frequency is  

required and should be  connected to terminals 

8 and 9 of the relay. 

Set the source frequency to 5 9 . 5  hertz and ad­

j ust the frequency adjusting screws ( see Fig. 1 )  

until the cylinder unit contact closes t o  the 

left. Reduce voltage to 40 volts and raise fre­

quency to 59 . 5 7  hertz . Adjust control spring so 

that cylinder unit contact j ust closes to the 

left. Raise voltage to 1 20 volts and recheck 

5 9 . 5  settings. Adjust frequency adj usting screws 

if necessary. Recheck 40 volt setting, it should 

be between 59 . 56 and 59 . 58 hertz.  Repeat abo ve 

procedure if necessary until relay contacts are 

m ade between the frequency limits. 

C. I nd icati ng  Contactor Switch ( I CS) 

Close the auxiliary time delay unit ( T) contact 

and pass sufficient d-e current through the trip 

circuit to clo se  the contacts of the ICS. This 

value of current should not be greater than the 

particular ICS tap setting being used. The 

indicator target should drop frE:ely. 

D. Aux i l i ary Time Del ay Un i t  

1 .  A . C. Operation - Non-Adjustabl e 

Block the KF relay contacts closed. Ener­

gize terminals 8 and 9 of the relay with 

rated voltage and frequency. Time the clos­

ing of the telephone relay contacts. This 

time should be  6 cycl e s .  

2.  A. C. Operation - Adjustable 

Block the KF relay contacts closed. Ener­

gize terminals 8 and 9 of the relay with 

rated voltage and frequency. Time the clos­

ing of the telephone relay contact s. This 

time can be set over the range of 6 to 30 

cycles utilizing the rheostat locat ed on the 

rear sub-base ( See Figure 1 ) .  

3 .  D . C .  Operation - Adjustable 

Energize terminal s 10 and 4 with rated d . c . 

voltage. Place switch across KF relay con­

tacts . Close switch and time the closing of 
the telephone relay contacts. Adj ust rheo­

stat on rear sub base for desired time delay. 

This time can be set over the range of 6 to 
30 cycles utilizing the rheostat located on 

the rear sub-base ( see Fig. 1 ) .  

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

R ep air work can be done most satisfactorily at the 

factory. However, interchangeabl e p arts can be 

furni shed to the customers who are equipped for 

doing repair work. When ordering parts, always give  

the  complete nameplate data. 
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TY P E K F UNDER F R EQU ENCY R E LAY _________________________________________ ,_. L_. 4_1_-s_��H� 

11 
.... • 
-· 

1 
,,. , fREQLIEMC'I' 
.... REACTOR 

-'t 

C/U 

AOJUn1N8 

0 .... �"" '"' r T 
" .., 

7 62A 57 4 

" 
.., 

849Al 7 8  

* F i g. 9 .  E xternal Conne ctions for the Typ e K F  Under• 
frequency R elay with A . C. Operated A uxi l i ary 
Time Delay Un it. 

Fig. 7 0 .  External Connections for the Type KF Under• 
frequency R elay with D. C. Operated A ux i liary 
T ime Delay Unit. 
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M O D E L  4 4 0 A R  

P O W E R A M P L I F I E R - K R O H N - H I T E  

M O D E L  U F I O I A  

O R  E Q U I  VA L E N T  

O R  E Q U I VA L E N T  

C O U N T E R H E W L E T T - P A C K A R D  OR E Q U I V A L E N T  

M O D E L  5 5 1 2 A  

849A l 7 9  

F i g. 1 1 . D i agram o f  Test Connections for KF R el ay 
w ith D. C. Operated A ux i l iary Time Delay Un it. 
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TYP E K F UND E R F R EQU ENCY R E LAY ____________________________________________ __ 
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Westinghouse I . L . 4 1 -S03J 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KF UNDERFREQUENCY RELAY 

CAU TION: B efore putting relays into service,  remove 

all blocking which may h ave been inserted for the 

p urpo se of securing the p arts during shipment, mak e  

sure that all moving p arts operate freely, insp ect the 

contacts to see that they are cl ean and close prop­

erly and operate the rel ay to check the settings and 

electrical connections. 

A P P L I C A T I O N 

The type KF relay is a high speed underfrequency 

relay which provides rapid sensing of sy stem over­

load so that excessive load can be shed. It i s  p ar­

ticularly suitabl e for relatively i solated areas where 

a severe overload ( i . e. ,  more than 50%) could occur 

due to a tie-line trip . 

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

The relay consists of an induction cylinder unit, 

frequency sensitive components,  indicating con­

tactor switch, and auxiliary time delay unit (T).  

The principal parts of the relay can be  seen in 

Figure 1 .  

A. I nduction C y l i n der Un i t  

T h e  induction cylinder unit i s  a product type 

unit op erating on the interaction b etween the 

fluxes that are produced on the four poles. M e­

chanically, t h e  induction unit i s  composed of four 

basic components; a die cast aluminum frame, an 

electromagnet, a moving element assembly and a 

molded bridge. The frame serves  as a mounting 

structure for the magnetic core. The magnetic 

core which houses the lower pin bearing is se­

cured to the fram e  by a locking nut. The bearing 

c an be replaced, if necessary, without having to 

remov e  the m agnetic core from the frame. The 

electrom agnet has four coils mounted on the four 

pol es. The co ils mounted diametrically oppo site 

each other are connected in series. The locat­

ing pins of the electromagnet are used to ac­

curately po sition the lower pin bearing, which 

is mounted on the frame, with resp ect to the 

SUPERSEDES I. L. 4 1 -503H 
* Denotes c ha nge from superseded issue .  

upper pin  bearing which i s  threaded into the 

bridge. The el ectromagnet is secured to the 

frame by four mounting screws. 

The moving el ement assembly con si sts of a 

spiral spring, contact carrying m ember, and an 

aluminum cylinder assembl ed to a molded hub 

which holds the shaft. The shaft has removabl e 

top and bottom j ewel bearings. The shaft rides 

betw een the bottom pin bearing and the upper 

pin bearing with the cylinder rotating in an air 

gap formed by the electromagnet and the m agnetic 

core. The stop s for the moving element contact 

arm are an integral part of the bri dge. 

The bridge is secured to the electromagnet and 

frame by two mounting screws. In addition to 

holding the upper pin bearing, the bridge is used 

for mounting the adjustable stationary contact 

housing. The stationary contact housing i s  

held in position b y  a spring type clamp . The 

spring adjuster i s  located on the underside of 

the bridge and i s  attached to the moving contact 

arm by a spiral spring. The spring adjuster i s  

also h el d  in place b y  a spring typ e clamp. With 

the contacts clo sed, the electric al connection 

is made through the stationary contact housing 
clamp,  to the moving contact, through the spiral 

spring out to the spring adju ster clamp. 

B. I nd i cati ng  Contactor Switch Un i t  ( I CS) 

The indicating contactor switch is a small d-e 

op erated clapp er type device.  A m agnetic arma­

ture, to which leaf-spring mounted contacts are 

attached, is attracted to the m agnetic core upon 

energization of the switch. When the switch 

clo ses,  the moving contacts bridge two stationary 

contacts,  completing the trip circuit. Also during 

thi s operation two fingers on the armature de­

flect a spring loc ated on the front of the switch 

which allows the operation indicator target to 

drop. The target i s  reset from the outside of the 

case by a push ro d located at the bottom of the 

cover. 
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TYP E K F U N D E R F R EQU ENCY RELAY ________________________________________ �··�L·�·�����3J 

INTERNAL SCHEMATIC 

C'f'LIIDU UIIT 

FIEQI!ICT 
lMIST IUeTOI 

tTL IIIli 
lilT 

TEIT IIIITCI 

861A6 59 
F i g. 2.  I nternal S chematic of Type KF R elay with A . C. 

Operated A uxiliary T ime Delay Unit. 

849A318 
* F ig. 4. Internal S chematic o f  Type KF Relay with D. C. 

Operated A dj ustable A uxiliary Time Delay Unit. 

The front spring, in addition to holding the 
target , provides restraint for the annature and 
thus controls the pickup value of the switch. 

FIEQUEMCY 
ADJUST REACTOR 

I IHI I CATIIG --"---_.-.__ . - CYLIIDER 
UN IT COITlCTOI 

SWITCH 

1£0 MUtLE 

TEST SWITC" 

TEIMIUL 

862A52 5  
Fig. 3. Internal Schematic of Type K F  R elay with A. C. 

Operated Adjustable Auxil iary Time Delay Unit. 

C. F requency Sen siti ve Components: 

The frequency sensitive components consist of 
capacitors and a variable reactor which is used 
for setting the relay to trip at the desired fre­
quency. 

D. Auxi l i ary Time Del ay Un i t  

1 .  A . C. Operation - Non-Adjustable 
This slugged telephone type relay in con­
junction with a resistor, capacitor and full 
wave bridge provide s time delay on pick-up 
when the KF relay contacts close. The con­

tacts of the auxiliary time delay unit are 
connected in the trip circuit. 

2.  A.C.  Operation - Adjustable 
This telephone relay in conjunction with a 
static timing circuit and f ull wave bridge 
provides adjustable time delays ( i . e .  6 cycles 
to 30 cycles) or pickup when the KF relay 
contacts close. The contacts of the auxiliary 
time delay unit are connected in the trip 
circuit. 

3.  D . C . Operation 
This telephone relay in conjunction with a 
static timing circuit provides adj ustable time 
delays ( i .e .  6 cycles to 30 cycles) on pickup 
when the KF relay contacts close. The con­
tacts of the auxiliary time delay unit are 
connected in the trip circuit. 
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TYP E K F UN D E R F R E QU ENCY R ELAY __________________________________________ __ 

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

* The KF relay operates to close its contacts when 

the applied source frequency is below a preset 

value. The operating characteristic curves for the 

various auxiliary time delay settings for changing 

frequency conditions is shown in Figure 5 .  

Ratin g  

The type K F  underfrequency r el ay is r ated 1 20 volts 

at 60 hertz, or 1 20 volts at 50 hertz. The adjust­

able r ange of frequency is 55 to 5 9 . 5  hertz for the 

60 hertz relay and 44 to 4 9 . 5  hertz for the 50 hertz 

relay .  

Trip C i rcuit  

The main contacts will clo se 30 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 

contactor switch has two taps that provide a pick up 

setting of 0 .  2 or 2 amperes. To change tap s  requires 

connecting of l ead located in front of the tap block 

to the desired setting by means of a screw connec­

tion. 

T i me Delay 

K F  with DC Timer - 6 to 3 0  cycles ( adjust able) 

KF with AC Timer - 6 to 3 0  cycles ( adjustabl e) 

KF with AC Timer - 6 cycles ( non-adjustable) 

Tri p C i rcu i t  Con stants 

Indicating Contactor Switch -

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

2 .0  amp tap 0 . 1 5  ohms d-e resistance. 

Energy Requi rements 

V o l tage T i mer 
R e l a y  Type AC Condition Burden 

60 Hertz 

KF with D . C .  Timer 1 20 N/A 14 .  7VA 

KF with Adjustabl e Energized 29. 4 VA 
A . C .  Tim er 1 20 D e- energized 1 4. 7VA 

KF with Non- Energized 20. 4VA 
Adjustable A. C. 1 20 D e-energized 14. 7VA 
Tim er 

4 

S E T T I N G S  

The rel ay i s  set for minimum trip by means of the 

reactor frequency adjusting screws. The relay s  are 

c alibrated to trip at Yz hertz below rated frequency 

unless otherwise sp ecified. Turning either of  the 

adjusting screws in a clockwise direction decreases 

the frequency at which the r el ay trips. The r ate of 

change of frequency per second versus hertz below 

trip frequency is shown in Figure 5 for v arious tim e 

del ays. 
I nd i cating  Contactor Swi tch ( I CS) 

The only setting o f  the ICS unit required is the 

sel ection of the . 2  or 2 ampere pick-up tap. This 
is accomplished by connecting the lead located in 

front of the tap block to the desired terminal by 

m eans of a connecting screw. 

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

The relays should b e  mounted on switchboard panels 

or their equivalent in a location free from dirt, mois­

ture, excessive vibration and heat. Mount the relay 

vertically by means of the mounting stud for the type 

FT proj ection c ase or by means of the four mounting 

hol es on the fl ange for the semi-flush type FT c ase. 

Either the stud or the mounting screws may be 

utili zed for grounding the relay. The el ectrical 

connections may be m ade directly to the terminals 

by m eans of screws for steel p anel mounting or to 

the terminal stud furnished with the relay for thick 

p anel mounting. The terminal stud may be easily 

removed or inserted by locking two nuts on the stud 

and then turning the proper nut with a wrench. 

For d etail ed information on the FT c ase, refer to 

I . L .  4 1-076. 

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

The proper adjustments to insure correct operation 

of thi s relay have been m ade at the factory. Upon 

receipt o f  the relay no customer adjustments, other 

than tho se covered under " SETTINGS" should be 

required. 

Acceptance Check 

The following check is recommended to insure that 

the relay is in proper working order. 

A. I nduction Cyl i nder Un it  

Contact G ap - The gap between the stationary 

contact and the moving contact with the relay in 

the deenergi zed position should be appro ximately 

1/ 16 inch. 
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Fig. 7. Typ i cal Voltage vs. M in i m um Frequen cy Curve s  60 
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Fig.  8.  Warm- Up Curve 60 Hertz K F  Underfrequency Relay 
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TYP E K F UND E R F R EQU ENCY R E L AY --------------------------------------��-I.L_._4_1-_so_3J 

B. F requency Adj u st ing Reactor 

1. Minimum Trip - Using a variable frequ ency 
source apply 1 20V at rated frequency for 1 

hour to allow the relay to reach normal op er­

ating temp eratur e .  Apply 1 20V at the spe ci­
fied trip fre quency to the relay. The contacts 

should just clo se.  If no other trip frequency 
has been specified the relays are calibrated 

to trip at 5 9 . 5 h ertz, for the 60 hertz relay 

and 4 9 . 5  hertz for the 50 hertz relay. 

2. Reduce voltage to 40 volt s.  Check calibra­

tion. The cylinder unit contacts should 

clo se . 0 6  to . 0 8  hertz abo ve the trip fre­

quency. 

C. lnd i  eati ng Contactor Switch 

Clo se the auxili ary tim e delay unit contacts and 

p ass suffici ent d-e current through the trip 
circuit to clo se the contacts o f  th e ICS. Thi s 

value of current should not be greater than the 

p articul ar ICS tap s etting being used. The indi­
cator target shoul d drop freely. 

The contact gap shoul d be appro xi m ately . 0 4 7 "  

between the bridging moving contact and the 

adj ustabl e stationary contacts. The bri dging 

moving contact should touch both stationary 

contacts simultan eously. 

D. Auxi l i ary Time Del ay Un i t  (T) 

1.  A.C. Operation - Non-Adj ustable 
Block cylinder unit cont act s closed. Apply 
50 volts a. c. to terminals 8 and 9 of the KF 

relay. The T unit s hould op erate.  Redu ce 
voltage to 30 volts a. c. The T unit sho uld 
drop out. At rated voltage the time delay 
obtained from the telephone relay should be 
6 cycles. 

2 .  A . C .  Operation - Adjustable 
Block cylinder unit contacts closed. Apply 
50 volts a. c. to terminals 8 and 9 of the KF 

relay. The T unit should operat e .  Reduce 
voltage to 30 volts a. c .  and the T unit should 

drop out .  At rated voltage the time delay 

obtained should be 6 cycl es.  The timer can 

be set to provide up to 30 cycles delay by 

adj usting the rheostat located on the rear 

sub base.  See Figure 1 .  

3.  D . C .  Operation 
Energize terminals 10  and 4 with rated d. c .  

voltage. Place switch across KF relay con-

tacts. Closing the switch will now energize 

the timing circuit. The time delay obtained 
from the telephone relay should be 6 cycles.  
The timer can be s et to p rovid'e up to 30 

cycl es delay by adj usting the rheostat lo­

cated on the rear sub base. See Fig. 1 .  

Routine Mai ntenance 

All relays shoul d b e  insp ected and ch eck ed p eriod­

ically to assure proper op eratio n. G en erally a visual 

insp e ction shoul d call attention to any noticeabl e 

changes. A minimum suggested check on the relay 

system is to clo se th e contacts m anually to assure 

that the breaker trip s and the target drop s. Then 

rel ease th e contacts and o b serve that the reset i s  

smooth and po sitive. 

All contacts should be p erio dically cl eaned. A con­

tact burni sher Slt l 8 2A836H0 1 i s  recommended for 

thi s purpose. The use of abrasive material for 

cl eaning contacts i s  not recommended, because of 

the danger o f  embedding small p articl e s  in the face 

of the so ft silver and thus impairing the contact. 

Cal i bration 

Use the following pro c edure for calibrating the relay 

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

adj ustm ents have been disturbed. Thi s procedure 

should not be used unl ess it i s  apparent that the 

relay is not in proper working o rder. ( Se e  " Accept­

ance Ch eck " ) .  

A .  I n duction Cy l i nder U n i t  

1 .  The upp er pin bearing shoul d be screwed 

do wn until there i s  appro ximately . 0 2 5 "  
cl e arance between i t  and t h e  top o f  shaft 
bearing. The upp er pin bearing : should then 
be securely lock ed in po sition with the lock 

nut. The lo wer bearing po sition is fi xed and 

cannot be adj usted. 

2. The contact gap adj u stment for the cylinder 

unit is made as follo ws: 

With the moving contact in the norm ally­
op ened po sition, i . e.  against th e right stop 

on the bri dge,  screw in the ri ght han d  station­
ary contacts until it just mak e s  with the 

moving contact. Then advance the stationary 

contact an additional )4 turn. Screw the l eft 

hand stationary contact until it j u st to uch e s  

the moving contact then back o ff the station­

ary contact two turns for a gap of 1/ 16 of an 
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TY P E K F UNDER F R EQU ENCY RELAY ____________________________________________ __ 

inch. The clamp holding the stationary 'COn­
tact need not be loosened for this adjustment, 
since the clamp utilizes a spring-type action 
in holding the stationary contact in position. 

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

The moving contact assemblY h as been fac­
tory adjusted for low contact bounce p erform­
ance and should not be changed. 

3. The sensitivity adjustment is made by vary­
ing the tension of the spiral spring attached 
to the moving element assembly. The spring 

is adjusted by placing a screwdriver or simi­

l ar tool into one of the not ches located on the 

p erip hery of the spring adjuster and rotating 

it. The spring adjuster is located on the under­
side of the bridge and i s  hel d  in place' by a 
spring type clamp that does not have to be 
loosened prior to making the necessary adjust­
ments. 

The spring is to be adjusted such that when 

the relay is d eenergized the moving contact 
just resets. Then move the spring adj ust er 
3/ 1 6  of a turn in the same direction. 

B. F requency Adj u st ing Reactor 

8 

The Relay should be preheated for 1 hour with 
1 20 volts and rated frequency before calibration 
i s  attempted. A source of variable frequency i s  
required and should b e  connected to terminals 
8 and 9 of the relay. 

Set the source fte quency to 59 . 5 hertz and ad­

just the frequency adjusting screws ( see Fig. 1 )  

until the cylinder unit contact closes to the 
left . Reduce vol tage to 40 volts and r aise fre­

quency to 59 . 5 7  hertz. Adjust control spring so 

that cylinder unit contact just cl oses to  the 

left. Raise voltage to 1 20 volts and recheck 

5 9 . 5  settings.  Adjust frequency adj usting screws 

if neces sary. Recheck 40 volt setting, it should 

be between 5 9 . 5 6  and 59 . 58 hert z. Repeat abo v e  
procedure if  necessary until relay contacts are 

m ade between the frequency limits. 

C. I nd icati ng Contactor Switch ( I CS) 

Close the auxiliary time delay unit ( T) contact 
and pass sufficient d-e current through the trip 
circuit to clo se the contacts 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. 

D. Auxi l i ary Time Del ay Unit  

1 .  A . C .  Op eration - Non-Adj ustabl e 

Bl ock the KF relay contact s closed. Ener­
gize terminals 8 and 9 of the relay with 
rated voltage and frequency. Time the clos­

ing of the telephone relay contacts. This 

time should be 6 cycl e s .  

2. A. C. Operation - Adjustable 
Block the KF relay contacts closed. Ener­
gize terminals 8 and 9 of the relay with 
rated voltage and frequ ency. Time the clos­

ing of the telephone relay contact s .  This 
time can be set over the range of 6 to 30 

cycles utilizing the rheostat locat ed on the 
rear sub-base (See Figure 1 ) .  

3 .  D . C .  Operation - Adjustable 
Energize terminals 10 and 4 with rated d. c .  
voltage.  Place switch acros s KF relay con­
tacts. Close switch and time the closing of 
the telephone relay co ntact s.  Adj ust rheo­
stat on rear sub base for desired time delay. 
This ti me can be set over the range of 6 to 
30 cycl e s  utilizing the rheostat lo cated on 
the rear sub-base ( s e e  Fig. 1 ) .  

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

factory. However, interchangeable p arts can be 
furnished to the customers who are equipped for 

doing rep air work. When ordering p arts, always give 

the complete nameplate data and styles from the 

Electrical Parts List. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E  K F  UN D E R F R EQUENCY RELAY I.L. 4 1-503J 

E L ECTRJCAL PARTS L I ST 

CI R CUI T SYMBOL R E F E R EN C E  ST Y L E 

FR EQUENCY SENSING CI RCUIT - F IG. 2, 3, 4 
RE SISTOR - R1 750 ohm,  25 N,  ± 5% 1 26 7 28 5  

CAPACITORS - Reactor L eg . 225 MFD , 750 VAC , ± 3% 606B340H07 
Resistor L e g  2.0 MFD, 3 30 V AC , ± 3% 606B340H04 
Re actor 290 B 1 7 9 G04 

AC F I XED 6 CYCL E TIMER - F I G. 2 
RESISTOR (R2) 1 600 ohm, 24 W,  ± 5% 1 26 7 29 4  

CAPACITORS - ( 3  I n  P arallel) 68 MFD , 35 V ,  ± 20% 1 87 A508H0 2 

DIODES - ( Bridge) 1 N4 8 2 1  1 88A34 2 H 1 6  

TELEPHONE RELAY (T) 5 4 1 D 23 1 H 14 

AC ADJ UST ABLE 6 TO 30 CYCL E  TIMER - F I G. 3 
RESISTOR - (R2) 750 ohm, 25 w , ± 5% 1 26 7 285 
POTENTIOMETER 25 K ohm, 2 w , ± 1 0% 1 85A067H03 
TELEPHONE RELAY (T) 54 1 D 5 1 4 H 1 0  

CI RCU I T  BOARD ASSEMBLY - STY LE 691 B 1 82G0 1  
CAP ACITORS - C 1  4 7  MFD , 35 V ,  ± 20% 1 84 A6 6 1 H03 

C2, C3, C5 6 . 8  MFD, 35 V, ± 5% 184A6 6 1 H 2 1  
C4 0 , 1  MF D , 50 V, ± 20% 1 84 A663H04 

DIODES - D l .  D2, D3,  D4 1 N5053 1 88A3 4 2H 1 2 
D5, D 6 ,  D7 , D8,  D9 7 15 5  1 8 3 A790H09 

RESISTORS - R1 1.8 K ohm , %  w , ± 5% 1 8 4 A763H33 
R2 1 00 ohm , % w , ± 5% 1 84 A763H03 
R3 33 Ohm, 1/z w, ± 5% 187A290 H 1 3  
R4 1 5  K ohm, % w , ± 5% 1 84A763H55 
R5, R6 10 K ohm, Yz w, ± 5% 1 84 A763H5 1 
R7 470 ohm , Yz w, ± 5% 184 A763 H l 9  

TRANSFORMERS - T 1  H62,  UTC 6 29 A4 5 3H0 1 

TRANSISTORS - Q1 2N 264 7 ,  UJT 6 29 A435H0 1 
Q2 2N34 1 7 ,  NPN 848 A85 1 H0 2  
Q3 2N3645 , PNP 849 A4 4 1 H 0 1  

ZENER DIODES - Z 1  1 N 2986B, 2 4  V,  ± 5% 6 29 A798H03 

DC ADJUSTABLE 16 TO 30 CYCLE TIMER - F I G. 4 
RESISTOR (R2) 4 20-20 0 0  ohm, 25 w , ± 5% 1 1D95 1 1H08 
POTENTIOMETER 10 K ohm, 2 w, ± 1 0% 1 8 5A067H02 
TELEPHONE RELAY (T) 54 1 D5 1 4 H 1 0  

C I RCU I T  BOARD ASS EM B LY - STYLE 878A418G0 1  

CAPACITORS - C 1  4 7  MFD, 35 V ,  ± 20% 1 84A66 1H03 
C2 4 7  MFD , 35 V ,  ± 10% 1 87A508H 1 3  

DIODES - D l .  D 2 ,  D 3 ,  D4 T155 1 83A790H09 

RESISTORS - R1 1 0  K ohm , Yz w , ± 5% 184A763H51 

R2 1 . 2  K ohm, %  w , ± 5% 1 84 A763H 29 
R3 680 ohm, % w, ± 5% 1 84 A763H23 
R4 1 . 5  K ohm , %  w , ± 5% 1 84 A763H3 1 

TRANSISTORS - Ql 2N4 24 9 , PNP 849 A44 1H03 

Q2 2N264 7 ,  UJT 629A435H0 1 

ZENER DIODES - Z 1  1 N298B , 30 V ,  ± 5% 629A7 98H0 1 

-
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TY P E K F UND E R F R EQUENCY R E LAY�-----------------------------------------

II 
NT. I 
TUllO. 

1 FR&QIJE'NCY 4D.JUSTINI REACTOR 
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I T 
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7 62A574 

I l l 
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�� p 
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849Al78 
Fig. 9. External Connections for the Type KF Under· 

frequency Relay with A . C. Operated A uxiliary 
Time Delay Unit. 

* Fig. 10. External Connections for the Type KF Under­
frequency R elay with D. C. Operated A uxiliary 
Time D elay Unit. 

1 0  

K F  R E L A Y  

,
N E G. POS.

, 
1 2 5 V. D. C. 

S U P P L Y  

T E S T  E Q U I P M E N T  

O S C I L L A T O R  K R O H N - H I T E  

M O D E L  4 4 0 A R  

POW E R  A M P L I F I E R - K R O H N - H I T E  

M O D E L  U F I O I A  

O R  E Q U I VA L E N T  

OR  E Q U I VA L E N T  

C O U N T E R  H E W L E TT-PA C K A R D  OR E Q U I V A L E N T  
M O DE L  5 5 1 2 A  

849A179 
Fig. 1 1 . Diagram of Test Connections for KF Relay 

with D. C. Operated A uxi liary Time Delay Unit. 
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TYP E K F UND E R F R EQU ENCY R E LAY ________________________________________ �I.L_._4_�_� __ 3J 

' I  , ,  
3 , ,  I ,  

i - --J 1_ _ I 

- ....- ' I I I  
I S  I I , ,  

3 I ' I  

Pllt�L 

e !.11011 /// 
SEMI FWSH MfG._// 
PIOoi£CTIOII MTI.� 

. 1 10-32 SCIEW 

TocmtED 
LOCDASHEa 

�--r-- PAIIEL 

j_ - IS  SCIEW 
I I  {FQa THICK 

�AIIEL USE 
& Te - II ST1ID) 

, 1 90-32 scaEW 

3 

8 
IS  

-D IA. I O  HOLES 
OR CUT OUT 

TEIINIItAL AltO 
MOUitTIIMI DETA ILS 

.. tJ 
2 .!! ] 1 e  

s.L 8 
PUEL COUTOUT & Dlt1UI116 
FM SEMI FWStl NT'&. 

�- 2 !!  
1 e 

PAIIEL DR I UIICG Dlt CUTOUT FOil 
PaOJECTIOII MTI. 

( f'RD1fT Y I EW) 

Fig. 1 2. O u tline & Dril l ing P lan for the Type KF Relay in Type FT 21 Case. 
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Westinghouse I . L .  41 -S03K 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCT I ON S  
TYPE KF UNDERFREQUENCY RELAY 

CAUTION : B efore p utting relays into servi ce, remove 

all blo cking which may have been inserted for the 
purpo se of securing the p arts during shipment, mak e 

sure that all moving p arts operate freely, insp ect the 

contacts to see that they are cl ean and clo se prop­

erly and op erate the relay to check the settings and 
electrical connections. 

A P P L I C A T I O N  

The type KF relay is  a high sp eed underfrequency 

rel ay which provides rapid sensing of system over­

load so that excessive lo ad can be sh ed. It i s  p ar­

ticularly suitabl e for rel atively i so l ated areas where 

a severe overload ( i. e. ,  more than 50%) could occur 
due to a tie-line trip. 

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

The relay consists of an induction cylinder unit, 

frequency sensitive components,  indicating con­
tactor switch, and auxiliary time delay unit (T).  

The princip al p arts of the relay can be seen in 
Figure 1 .  

A. I nduction Cyl i nder U n i t  

The induction cylinder unit i s  a p roduct typ e 

unit op erating on the interaction b etween the 
fluxes that are produced on the four poles. Me­

chanically, the induction unit i s  compo sed of four 

basic components; a die cast aluminum fram e, an 

electromagnet, a moving element assembly and a 
molded bridge. The fram e serves as a mounting 
structure for the magnetic core. The magnetic 

core which houses the low er pin b earing is se­

cured to the fram e by a locking nut. The bearing 

c an be repl aced, if necessary, without having to 

remove th e m agnetic core from the frame. The 

electrom agnet has fo ur coil s mounted on the four 

pol es. The coils mounted diam etri cally oppo site 

each other are connected in series. The locat­

ing pins of the el ectro m agnet are used to ac­

curately po sition the lower pin bearing, which 

is mounted on the fram e, with resp ect to the 

SUPERSEDES I . L .  41 -503J 
*Denotes change from su pe rseded i ssue .  

upper p in bearing which i s  threaded into th e 

bridge. The electromagnet i s  secured to th e 
fram e by four mounting screws. 

The moving element assembly con sists of a 

spiral spring, contact carrying m ember, and an 

aluminum cylinder assembl ed to a molded hub 

which holds th e shaft. The shaft has removabl e 
top and bottom j ewel b earings. The shaft rides 

betw een the bottom p in bearing and the upper 

pin bearing with the cylinder rotating in an air 

gap fo rmed by the electromagnet and the m agnetic 
core. The stop s for the moving element contact 

arm are an integral p art of the bri dge. 

The bridge is secured to the electromagnet and 

fram e by two mounting screws. In addition to 

hol ding the upp er pin bearing, the bridge is used 

for mounting the adjustabl e stationary contact 

housing. The stationary contact hou sing i s  

held i n  po sition b y  a spring type clamp. The 
spring adjuster is located o n  the underside of 
the bridge and i s  attached to the moving contact 

arm by a spiral spring. The spring adjuster i s  

also h el d  in place b y  a spring typ e clamp . With 

the contacts clo sed, the el ectrical connection 
is m ade through the stationary contact hou sing 

clamp , to the moving contact, thro ugh the spiral 
spring o ut to the spring adj u ster clamp. 

B. I nd i cati ng  Contacto r Switch U n i t  ( ICS) 

The indicating contactor switch is a small d-e 

op erated clapper typ e device.  A m agnetic arma­
ture, to which leaf- spring mounted contacts are 

attached, i s  attracted to the m agnetic core upon 

energization of the switch. When the switch 

clo ses,  the moving contacts bridge two stationary 

contacts, completing the trip circuit. Also during 

thi s op eration two fingers on the arm ature de­

fl ect a spring lo cated on the front of the switch 

which allows the op eratio n  indicator target to 

drop. The target i s  reset from th e outside of the 
case by a p u sh ro d loc ated at the bottom of the 

cover. 

E F FECTIVE J UN E  1 972 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



N 

CY L I N D E R  
U N I T  

F R E Q U E N CY 
ADJ US T I N G 

S C R E \'IS 

STAT I C  T I M I NG 
C I RC U I T  

" " N  .,. � :r  
� � -=-' � �  '-D�lO £2 x, � C! �  u:: C > C\i r-.. 
@ 5 g  5 "'  « 

Front View R ear View 

Fig. J. Type KF R elay for 60 Cycles Without Case. (Front & R ear View) 

-1 
-< 
"tt 
m 

;o;: 
"T1 

c: 
z 
c 
m 
;;o 
"T1 
;;o 
m 
0 
c: 
m 
z 
n 
-< 

;;o 
m 
r­
� 
-< 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E K F  UN D E R F R EQU ENCY R ELAY _____________________ I_. L_._4_J ._so_J_K 

INTERNAL SCHEMATIC 

tl'LIIDEI UIIIT 

FIEQIIDCY 
AD.IUST IEJCTOI 

CYLIItU 
li l T  

TEST SWITCI 

861A6 59 
Fig. 2.  I nternal Schematic of Type KF R elay with A . C. 

Operated A uxiliary T ime Delay Unit. 

r-
r,=�=I=NT=ER=NA=L sc=•=••;AT;IC===��l TELEPNOIIE 

I ltEUY 

.. 
CYLIIIDEI Uti IT 

849A318 
Fig. 4. Internal Schematic o f  Type KF Relay w ith D. C. 

Operated A djustable A uxiliary Time Delay Unit. 

The front spring, in addition to holding the 

target, pro vides restraint for the annature and 

thus control s  the pickup value of the switch. 

I III I CATII6 
COITACTOR 
SWI TCH 

INTERNAL SCHEMATIC 

FREQUENCY 
ADJUST REACTOR 

CYLIIDER 
UN I T  

liE D  MANtLE 

TEST SWITC" 

TEIIMIUL 

862A52 5  
Fig. 3. Internal Schematic of Type K F  Relay with A. C. 

Operated Adjustable Auxiliary Time Delay Unit. 

C. F requency Sen sitive Components: 

The frequency sensitive components consist of 

c apacitors and a vari abl e reactor which is used 

for s ettin g  the relay to trip at the desired fre­

quency. 

D. Auxi l i a ry Time Del ay Un i t  

1 .  A . C .  Operation - Non-Adjustabl e 
This slugged telephone type relay in con­
junction with a resistor , cap acitor and full 
wave bridge provides time delay on pick-up 

when the KF rel ay contacts close.  The con­

tacts of the auxiliary time delay unit are 
connected in the trip circuit. 

2.  A . C. Operation - Adjustable 
This telephone relay in conjunction w ith a 
static timing circuit and f ull w ave bridge 
provides adj ustabl e time delays ( i . e .  6 cycles 
to 30 cycles) or pickup when the KF relay 
contacts close. The contacts of the auxiliary 

time delay unit are connected in the trip 

circuit. 

3. D . C .  Operation 
This telephone relay in conjunction with a 

static timing circuit provides adj ustable time 

delays ( i . e. 6 cycl es to 30 cycl es) on pickup 

when the KF relay contacts clos e .  The con­
tacts of the auxiliary time delay unit are 

connected in the trip circuit. 
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TYP E K F UHDE R F R EQU EHCY R ELAY __________________________________________ __ 

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

The KF relay operates to close its contacts when 
the applied source frequency is belo w a preset 

value. The operating characteristic curves for the 

various auxiliary time delay settings for changing 
frequency conditions is shown in Figure 5 .  

Rati ng 

The type K F  underfrequency r elay i s  rated 1 20 volts 

at 60 hertz, or 1 20 volts at 50 h ertz. The adj ust­

able range of frequency is 55 to 5 9 . 5  hertz for the 

60 hertz relay and 4 4  to 4 9 . 5  hertz for the 50 hertz 
relay. 

Trip C i rcu it  

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

T i me Delay 

KF wit h  DC Timer - 6 to 30 c y cles ( adjustable) 

KF with AC Timer - 6 to 30 cycles ( adjustable) 
KF with AC Timer - 6 cycles ( non- adjustable)  

Trip C i rcu i t  Con stants 

Indicating Contactor Switch -

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

2 . 0  amp tap 0. 15 ohms d-e resistance. 

E nergy Requi rements 

Voltage T i mer 
R e l ay Type AC Con d i ti o n  Burden 

60 Hertz 

KF w ith D . C .  Timer 1 20 N/A 1 4. 7VA 

KF with Adj ustabl e Energized 29. 4VA 
A.C.  Tim er 1 20 De- energized 1 4. 7VA 

K F  with Non- Energized 20. 4VA 
Adj ustable A . C .  1 20 De-energized 14. 7VA 
Timer 

4 

S E T T I N G S  

The relay is set for minimum trip by means of the 
re actor frequency adj usting screws. The relays ar e 

c alibrated to trip at Yz hertz below rat ed frequency 

unless otherwise sp ecified.  Turning either of  the 

adj usting screws in a clockwise direction decreases 

the fr equency at which the r elay trip s.  T he rat e  of 
change of frequency per second versus hertz below 
trip frequency is shown in Figure 5 for various tim e 

delays" 
I ndi cati ng Contactor Switch ( I CS) 

The only setting of the ICS unit required is the 
sel ection of the . 2  or 2 ampere pick-up tap. This 
is accomplished by connecting the l ead located in 
front of the tap block to the desired tenninal by 
means o f  a connecting screw. 

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

The relays should be mounted on switchboard p anels 
or their equivalent in a location free from dirt, moi s­
ture, excessive vibration and heat. Mount the relay 
vertically by means of the mounting stud for the type 
FT projection case o r  by means of the four mounting 
holes on the flange for the semi-flush type FT case. 
Either the stud or the mounting screws may be 
utilized for grounding the relay. The el ectrical 
connections  may be made directly to the tenninals 
by m eans of screws for steel p anel mounting or to 
the tenninal stud furnished with the relay for thick 
panel mounting, The tenninal stud may be easily 
removed or inserted by locking two nuts on the stud 
and then turning the proper nut with a wrench. 

For detailed infonnation on the FT case, refer to 
I .L.  4 1-076. 

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

The proper adjustments to insure correct operation 
of thi s relay have been made at the factory. Upon 
receipt of the relay no customer adjustments, other 
than tho se covered under "SETTINGS" should be 
required. 

Acceptance Check 

The following check is recommended to insure that 
the relay i s  in proper working order. 

A. I nduction Cy l inder Unit  

Contact Gap - The gap between the stationary 
contact and the moving contact with the relay in 
the deenergized position should be approximately 
1/ 16 inch. www . 
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TY P E  K F  UND E R F R EQU ENCY R E LAY 

B.  F requency Adj u sti ng  Reactor 

1 .  Minimum Trip - Using a variable frequency 

source apply 1 20V at rated frequency for 1 

hour to allow the relay to reach normal op er­

ating temp erature .  Apply 1 20V at the speci­

fied trip fre quency to the rel ay.  The contacts 

should j ust close. If no other trip fr equency 

has been sp ecified the relays are calibrated 

to trip at 59. 5 hertz, for the 60 hertz relay 

and 49 . 5  hertz for the 50 hertz rel ay. 

2. Reduce voltage to 40 volt s. Check calibra­

tion. The cylinder unit contacts should 

close . 0 6  to . 0 8  hertz abo ve the trip fre­

quency. 

C. I ndi cati ng  Contacto r Swi tch 

Clo se the auxiliary tim e del ay unit contacts and 

pass sufficient d-e current through the trip 

circuit to clo s e  the contacts of the res. Thi s 

value of current should not be greater than the 

particular res tap setting being u s ed. The indi­

cator target should drop freely. 

The contact gap should be appro xi m ately .047" 

between the  bridging moving contact and the 

adjustable stationary contacts. The bridging 

moving contact should touch both stationary 

contacts sim ultaneously. 

D. Auxi l i ary T ime Del ay Un i t  (T) 

1. A . C .  Operation - Non-Adj ustabl e 

Block cylinder unit contacts closed. Apply 

50 volts a. c. to terminals 8 and 9 of the KF 

relay. The T unit should op erate. Reduce 
voltage to 30 volts a.c. The T unit should 

drop out. At rated voltage the time delay 

obtained from the telephone relay should be 
6 cycles. 

2.  A . C .  Operation - Adjustable 

Block cylinder unit contacts closed. Apply 

50 volts a. c .  to terminals 8 and 9 of the KF 

relay. The T unit should operate .  Reduce 

voltage to 30 volts a. c .  and the T unit should 

drop out. At rated voltage the time delay 

obtained should be 6 cycl es. The timer can 

be set to provide up to 30 cycles del ay by 

adju sting the rheostat located on the rear 

sub base. See Figure 1 .  

3 .  D . C .  Operation 

Energize terminals 10 and 4 with rated d . c .  

voltage. Place switch across K F  relay con-

I .L.  4 1-SOJ K 

tacts. Closing the switch will now energize 

the timing circuit. The time delay obtained 

from t he telephone relay should be 6 cycles. 

The timer can be  set to provid
'
e up to 30 

cycl es delay by adj u st ing the rheostat lo­

cated on the rear sub base. See Fig. 1 .  

Routi ne Ma intenance 

All relays should be  inspected and check ed p eriod­

ically to assure proper op eration.  G en erally a visual 

inspection should call attention to any noticeable 

changes. A minimum suggested check on the relay 

system is to clo se the contacts m anually to assure 

that the break er trips and the target drops. Then 

release the contacts and observe that the reset is  

smooth and po sitive. 

All contacts should be  periodically cl eaned. A con­

tact burni sher Slt 18 2A836HO 1 is recommended for 

this purpose. The use of abrasive mat erial for 

cleaning contacts is not recommended, because of  

the danger of  embedding small particl es  in the  face 

of the soft silver and thus impairing the contact. 

Cal i bration 

Use the following procedure for c alibrating the relay 

i f  the relay has been taken apart for repairs or the 

adj u stments have been disturbed. This pro c edure 

shoul d not be used unless it is apparent that the 

relay is not in proper working o rder. ( See  "Accept­

ance Check " ) .  

A .  I nduct ion Cy l i nder U n i t  

1 .  T h e  upp er pin bearing should be  screwed 

down until there is appro xim ately . 0 2 5 "  

cl earance betw een it and the top o f  shaft 

bearing. The upp er pin bearing · should then 

be securely locked in po sition with the lock 

nut. The lower bearing position i s  fixed and 

cannot be adj u st ed. 

2 .  The contact gap adjustment for the cylinder 

unit is made as follows: 

With the moving contact in the normally­

opened po sition, i . e.  against the right stop 

on the bridge, screw in the right h an d  station­

ary contacts until it j ust m ak e s  with the 

moving contact. Then advance the stationary 

contact an additional � turn. Screw the left 

hand stationary contact until it just touches 

the moving contact then back o ff the station­

ary contact two turns for a gap of 1/ 16 o f  an 
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TY P E K F UNDER F REQUENCY RE LAY 
______________________________________________ ___ 

inch. The clamp hol ding the stationary -con­
tact n eed not be loo sened for this adjustment, 
since the clamp utilizes a spring-typ e action 
in holding the stationary contact in position. 

The set screw in the stationary contacts has 

been shop adjusted for optimum follow and 
this adjustment should not be disturbed. 

The moving contact assem bly h as been fac­

tory adjusted for low contact bounce p erform­
ance and should not b e  changed. 

3 .  The sensitivity adjustment is m ade by vary­

ing the tension of the spiral spring attached 

to the moving element assembly. The spring 

is adjusted by placing a scr ewdriver or simi­

lar tool into one of the notches lo cated on the 

periphery of the spring adj uster and rotating 

it. The spring adj uster is located on the under­

si de of the bridge and i s  held in place' by a 
spring typ e clamp that do es not have to be 
loo sened prio r to m aking th e n ecessary adj ust­

m ents. 

The spring i s  to be adj usted such that when 
the rel ay is d eenergized the moving contact 
just resets. Then move the spring adj uster 
3/ 1 6  of a turn in the sam e direction. 

B.  F requency Adj u st ing Reactor 

8 

The R el ay  shoul d be preheated for 1 hour with 
120 volts and rated frequency before c alibration 
i s  attempted. A source of variable frequency is  

required and should be connected to terminal s  
8 and 9 of the relay. 

Set the source frequency to 5 9 . 5  h ertz and ad­
just the frequency adj usting screws ( see Fig. 1)  

until the cylinder unit contact closes to the 
l eft. Reduce voltage to 40 volts and raise fre­

quency to 59 . 5 7  hertz. Adj u st control spring so 

that cylinder unit contact j ust closes to the 

left.  Raise voltage to 1 20 volts and recheck 
5 9 . 5  settings.  Adj ust frequency adjusting screw s 

if neces sary. Recheck 40 volt setting, it should 

be between 5 9 . 5 6  and 59 . 58 hertz. Repeat abo ve 
pro cedure if necessary until relay contacts are 

made between the frequency limits. 

C. Ind icati ng Contactor Switch ( I CS) 

Clo se the auxiliarY time delay unit ( T) contact 

and pass suffi cient d-e current through the trip 

circuit to clo se the contacts of the ICS. Thi s  

value o f  current should not b e  greater than th e 

p articular ICS tap setting being used. Th e 

indicator target should drop fre ely. 

D. Auxi l ia ry Time Delay Unit  

1 .  A . C . Operation - Non-Adj ustabl e 

Block the KF relay contacts closed. Ener­
gize terminals 8 and 9 of the relay with 
rated voltage and frequency. Time the clos­
ing of the telephone relay contacts. This 

time should be 6 cycl e s .  

2. A. C. Operation - Adjustable 
Block the KF relay contacts closed. En er­
gize terminals 8 an d 9 of the relay with 
rated voltage and frequency. Time the clos­

ing of the telephone relay contacts.  T his 
time can be set over the range of 6 to 30 
cycles utilizing the rheostat locat ed on the 
rear sub- base (See Figure 1).  

3.  D.C. Operation - Adjustable 
Energize terminals 10 and 4 with rated d .  c .  
voltage.  Place sw itch across KF relay con­
tacts . Close switch and time the closing of 
the telephone relay contacts.  Adjust r heo­

stat on rear sub base for desired time delay. 
This time can be set over the r ange of 6 to 
30 cycl es utilizing the rheostat located on 
the rear sub-base ( s e e  Fig. 1 ) .  

R E N E W A L  P A R T S 
Repair work can be done most satisfactorily at the 
factory. Ho wever, interchangeable p arts can be 
furnished to the customers who are equipped for 

doing rep air work. When ordering p arts, always give 

the complete nameplate data and styles from th e  

Electrical Part s Li st.  
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-�< EL ECTRI CAL PARTS L I ST 

C I R C U I T  SYMBOL R E F E R E N C E  

F R EQ U E NCY SE NSI NG C I RCUIT  - F I G. 2, 3, 4 

RESISTOR - R 1  

CAPACITORS - Reactor L eg 
R esistor L eg 
Reactor 

RESISTOR ( R2) 

CAPACITORS - (3 In P arallel) 

DIODES - ( Bridge) 

TELEPHONE RELAY (T) 

750  o hm ,  25\V, ± 5% 

. 225 MFD , 750 VAC , ± 3% 
2.0 MFD,  3 30 V AC , ± 3% 

AC F I X E D 6 CYCL E T I M E R  - F I G. 2 

1 600 o hm ,  25W,  ± 5% 

68 MFD, 3 5  V ,  ± 20% 

1 N 4 8 2 1  

AC ADJUSTABLE 6 TO 30  CYC L E  T IMER - F I G. 3 

RESISTOR - (R2) 
POTENTIOMETER 
TELEPHONE RELAY (T) 

750 ohm, 25 w, ± 5% 
25 K ohm, 2 w, ± 1 0% 

C I RCUIT  BOARD ASSEMBLY - STY L E  69 1 Bl 82G0 1  

CAPACITORS - C 1  
C 2 ,  C3 , C5 
C4 

DIODES - D l ,  D2, D3, D4 

4 7  MFD , 35 V .  ± 20% 
6 . 8  MFD,  35 V, ± 5% 
0 1 r.1F D ,  50 V , ± 20% 

1 N5053 
D5 ,  D6.  D7 , D8,  D9 T 1 5 5  

RESISTORS - R 1  
R2 
R3 
R4 
R5,  R6 
R7 

TRANSFORMERS - T1 

TRANSISTORS - Q 1  
Q2 
Q3 

ZENER DIODES - Z l  

RESISTOR (R2)  
POTENTIOMETER 
TELEPHONE RELAY (T) 

CAPACITORS - C 1  
C 2 

D IODES - D l ,  D 2 .  D 3 ,  D4 

RESISTORS - R 1  
R2 
R3 
R4 

TRANSISTORS - Q 1  

Q2 

ZENER D IODES - Z1 

1 . 8  K ohm , 1/z w ,  ± 5% 
1 00 ohm, Yz w , ± 5% 
33 Ohm, Yz w, ± 5% 
1 5  K ohm, 1/z w, ± 5% 
1 0 K ohm, 1fz w, ± 5% 
470 ohm, Yz w, ± 5% 

H62 ,  UTC 

2N264 7 ,  UJT 
2N34 1 7 ,  N P N  
2N3645,  P N P  

1 N 29 8 6 B .  2 4  V .  ± 5% 

DC ADJUSTA B L E  6 TO 30 CYCL E TIM E R - FIG. 4 
4 20-2000 ohm, 25 w, ± 5% 
10 K ohm, 2 w ,  ± 1 0% 

CI RCU I T  BOA RD ASS EM B LY - STY L E  878A41 8G0 1 

47 MFD, 35 V ,  ± 20% 
4 7  MFD , 35 V ,  ± 1 0% 

T 1 55 

1 0  K ohm , lfz w, ± 5% 
1 .  2 K ohm, 1fz w, ± 5% 
680 ohm , Yz w, ± 5% 
1 .5 K ohm , 1/z w , ± 5% 

2N4 249 , PNP 
2N264 7 ,  UJT 

1 N2 989B , 30V ,  ± 5% 

S T Y L E  

1 26 7 28 5  

606B340H07 
606B3 40H04 
290 B 1 79 G04 

1 26 7 294  

1 87 A508H02 

1 88A34 2 H 1 6  

54 1 D 23 1 H 14 

1 26 7 285  
1 85A067H03 
54 1 D 5 1 4 H 1 0  

1 84A6 6 1 H03 
1 8 4 A6 6 1 H 2 1  
1 84 A66 3H04 

1 88 A3 4 2H 1 2  
1 83A790H09 

1 84 A76c;H33  
1 84A763H03 
1 8 7A290 H l 3  
1 84A763 H55 
1 84 A763H5 1 
1 84A763 H l 9  

6 29A4 5 3H 0 1  

6 29 A435H0 1 
C'48 A85 1 H 0 2  
849 A4 4 1 H 0 1  

6 29A798H03 

1 1D95 1 1 H08  
1 85A06 7 H0 2  
54 1 D5 1 4 H l 0  

1 84A66 1H03  
1 87A508H 1 3  

1 83 A790H09 

1 84A763H51  

1 84 A7 6 3H29 
1 8 4 A763R23 
1 84 A763H3 1 

849A44 1H03  
6 29 A435H0 1 

629A798H0 1 
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Fig. 9. External Connections for the Type KF Under• 

frequency Relay with A .C. Operated A uxiliary 
Time Delay Unit. 

Fig. 10. External Connections for the Type KF Under­
frequency R elay with D. C. Operated A uxiliary 
Time Delay Unit. 

1 0  

K F  R E L A Y  

,
N E G. P O S.

, 

1 2 5 V. D. C. 

S U P P L Y  

T E S T  E Q U I P M E N T  

O S C I L L A T O R  K R O H N · H I T E  

M O D E L  4 4 0 A R  

O R  E Q U I V A L E N T  

POW E R  A M P L I F I E R - K R O H N · H I T E  OR E Q U I V A L E N T  
M O D E L  U F I O I A  

CO U N T E R H E W L E TT-PA C K A R D  OR E Q U I V A L E N T  

M O D E L  5 5 1 2 A  

849A179 
Fig. 1 1 . Diagram of Test Connections for KF Relay 

with D. C. Operated A uxiliary Time Delay Unit. 
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Westinghouse I .L . 41 -SOJM 
INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KF UNDERFREQUENCY RELAY 

CAUTION: Before p utting relays into service, remove 
all blo cking which m ay have been inserted for the 

purpo se of securing the p arts during shipment, mak e  
sure that all moving p arts operate freely, inspect the 

contacts to see that they are cl ean and clo se prop­

erly and op erate the rel ay to check the settings and 
el ectrical connectio ns. 

A P P L I C A T I O N  

The type KF relay is  a high sp eed underfrequency 

relay which provides rapid sensing of system over­

load so that excessive load can be shed. It is p ar­
ticularly suitabl e for relatively i solated areas where 

a severe overload ( i. e. ,  more than 50%) could occur 
due to a tie-line trip . 

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

The relay consists of an induction cylinder unit, 

frequency sensitive components, indicating con­
tactor s witch, and auxiliary time delay unit (T).  

The princip al p arts of the relay can be seen in 
Figure 1 .  

A. I nduction Cyl i nder Unit  

T h e  induction cylinder unit i s  a product type 
unit op erating on the interaction between the 

fluxes that are produced on the four poles. M e­
chanically, the induction unit is compo sed of four 

basic components; a die cast aluminum frame, an 

electromagnet, a moving element assembly and a 
molded bridge. The fram e serves as a mounting 
structure for the magnetic core. The magnetic 

core which houses th e lo w er pin bearing is se­

cured to the fram e by a lo cking nut. The bearing 

can be repl aced, if necessary, without having to 

remove the m agnetic core from the fram e. The 

electrom agnet has four coil s mounted o n  the four 

pol es. The coils mounted diam etrically opposite 

each other are connected in series. The locat­

ing pins of the el ectromagnet are used to ac­

curately po sition the lower pin bearing, which 

is mounted on the fram e, with respect to the 

S U PE R SEDES I . L . 4 1 -503 L, dated ·J a n .  1 974 
*De notes c hange from s u perseded i ssue . 

upper pin bearing which is threaded into the 
bridge. The el ectromagnet is secured to the 

fram e by four mounting screws. 

The moving element assembly consists of a 

spiral spring, contact carrying m ember, and an 
aluminum cylinder assembl ed to a molded hub 

which holds the shaft. The shaft h as removabl e 
top and bottom j ew el bearings. The shaft rides 

betw een the bottom pin bearing and the upper 
pin bearing with the cylinder rotating in an air 

gap fo rmed by the el ectromagnet and the m agnetic 

core. The stop s for the moving element contact 

arm are an integral p art of the bridge. 

The bridge is secured to the el ectromagnet and 
frame by two mounting screws. In addition to 
holding the upper pin bearing, the bridge i s  used 

for mounting the adjustable stationary contact 

housing. The stationary contact housing i s  

held in po sition by a spring type clamp. The 
spring adjuster is  located o n  the underside of 
the bridge and i s  attached to the moving contact 

arm by a spiral spring. The spring adj uster is 

also held in p l ace by a spring typ e clamp. With 

the contacts clo sed, the electrical connection 
is m ade through the stationary contact housing 

clamp , to the moving contact, thro ugh the spiral 
spring o ut to the spring adj uster clamp . 

B. I nd icati ng  Contactor Switch Un i t  ( I CS) 

The indicating contactor switch is a small d-e 
op erated clapper type device. A m agneti c arm a­

ture, to which leaf- spring mounted contacts are 

attached, i s  attracted to the m agnetic core upon 

energization of the switch. When the switch 

clo ses, the moving contacts bridge two stationary 

contacts, completing the trip circuit. Also during 

this op eration two fingers on the armature de­

fl ect a spring lo cated on the front of the switch 

which allows the op eration indicator target to 

drop. The target is  reset from the o utside of the 

case by a push ro d lo cated at the bottom of the 

cover. 
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TYP E  K F UNDER F R E QU ENCY RELAY ----------------------I.L_._4_1 .s_o_3_M 

TlLEPIOif 
IE LAY 

IIDICATIII 
COITACTOI 
IWITCII 

INTERNAL SCHEMATIC 

.CYLIIDEI Ull T 

FIEQifJCY 
AD.IUST IUCTOI 

TUT SWITCII 

U .. I IAL 

8 6 1A6 59 

F i g. 2. I nternal Schematic of Type KF R elay with A . C. 
Operated A ux iliary T ime Delay Unit. 

ll'� t<" �T I "CI-- - ­C·: .. ) t ', I IJ,i 
S .• I YC:I 

849A318 

* Fig. 4 .  I nternal S chematic o f  Type K F  Relay with D. C. 
Operated A dj ustable A uxil iary Time D elay Unit, 

The front spring, in addition to holding the 

target,  pro vides restraint for the annature and 

thus control s  the pickup value of the switch. 

I III I CATIIG 
COITACTOR 

SWITCH 

INTERNAL SCHEMATIC 

- (YLI IDER UN IT 

FREQUENCY 
ADJUST REACTOR 

- CYLIIDER 
UIIT 

liED MAMJLE 

TEST SWITCM 

TEINIUL 

862A52 5 

Fig. 3. I n ternal Schematic of Type KF R elay with A. C. 
Operated Adju stabl e A uxiliary Tim e Delay Unit. 

C. F requency Sen siti ve Components: 

The frequency sensitive components con si st of 

c apacitors and a variable reactor which i s  used 

for setting the relay to trip at the desired fre­

quency. 

D. Auxi l i ary Time Del ay Unit  

1 .  A . C .  Operation - Non-Adj ustable 

This slugged telephone type relay in con­

junction with a resistor, capacitor and full 
wave bridge provides  time delay on pick-up 

when the KF relay contacts close.  The con­

tacts of the auxiliary time delay unit are 

connected in the trip circuit . 

2. A . C .  Operation - Adjustable 
This telephone relay in conjunction with a 

static timing circuit and f ull wave bridge 

provides adjustabl e time delays ( i . e. 6 cycles 

to 30 cycles) or pickup when the KF rel ay 

contacts close. The contacts of the auxiliary 

time delay unit are connected in the trip 

circuit. 

3. D . C .  Operation 

This telephone relay in conjunction with a 

static timing circuit provides adjustable time 

delays ( i . e.  6 cycles to 30 cycles) on pickup 

when the KF relay contacts close.  The con­

tacts of the auxiliary time delay unit are 

connected in the trip circuit. 
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TYP E K F UNDE R F REQU ENCY R ELAY ____________________________________________ __ 

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

The KF relay operates to close its contacts when 
the app lied source fre quency is belo w a preset 

value. The operatin g characteristic curves for the 

various auxiliary time delay settings for changin g 
frequency conditions is sho wn in Figure 5 .  

Rating 

The type K F  underfrequency relay is rated 1 20 volts 
at 60 hertz, or 1 20 volts at 50 hertz. The adj ust­

able range of frequency is 55 to 5 9 . 5  hertz for the 
60 hertz relay and 44 to 4 9 . 5 hertz for the 50 hertz 
relay. 

Trip Ci rcu it  

T h e  main contacts will clo se 3 0  amp eres a t  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 
contactor switch has two taps that p rovide a pickup 
setting of 0. 2 or 2 amperes. To change taps requires 
connecting o f  l ead located in front of the tap block 

to the desired setting by m e ans of a screw connec­
tion. 

T i me Delay 

KF with DC Timer - 6 to 30 cycles ( adj ustable)  
KF with AC Timer - 6 to 30 cycle s  ( adj ustabl e) 

K F  with AC Timer - 6 cycles ( no n-adjustab l e) 

Trip C i rcuit  Con stants 

Indicating Contactor Switch -

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

2.0 amp tap 0 . 1 5  ohm s d-e resistance. 

E nergy Requi rements 

Voltage T i mer 
R e l ay Type AC Con d i t i o n  Burden 

60 H ertz 

KF with D . C .  Timer 1 20 N/A 1 4. 7VA 

KF with Adj ustabl e Energized 29. 4VA 
A . C .  Tim er 1 20 D e-energized 1 4. 7VA 

K F  with Non- Energized 20. 4VA 
Adjustable A . C .  1 20 De- energized 14.  7VA 
Timer 

4 

S E T T I N G S  

The relay is set for minimum trip by means of the 
reactor fre quency adj usti ng screws. The relays ar e 

calibrated to trip at % hertz below rated frequency 

unless otherwise sp ecified.  Turning either of  the 
adjusting screw s in a clo ckwise direction decreases 

the fr equency at which the relay trip s. The rat e  of 

change of frequency p er second versus hertz below 
trip frequency is shown in Figur e 5 for various time 

delays. 
I ndi cating Contactor Switch  ( I CS) 

The only setting o f  the I CS unit required is the 

sel ection of the . 2  or 2 amp ere pick-up tap. This 
is accomplished by connecting the l ead located in 

front o f  the tap block to the desired terminal by 

m eans of a connecting screw. 

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

The relays should be mounted on switchboard p anels 
or their equivalent in a location fre e  from dirt, moi s­

ture, excessive vibration and heat. Mount the relay 

vertically by means of the mounting stud for the typ e 
FT proj ection case or by means o f  the four mounting 

hol es on the fl ange for the semi-flush typ e FT case. 

Either the stud o r  the mounting screws may be 

utili zed for grounding the relay. The electrical 

connections may be m ade directly to the terminals 
by m eans of scre w s  for steel p anel mounting or to 

the terminal stud furni shed with the relay for thick 

p an el mounting. The terminal stud may be easily 

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

For detail ed information on the FT case, refer to 
I .L.  4 1-076.  

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

The proper adjustments to insure correct op eration 
of thi s rel ay have been m ade at the factory. Upon 

receipt of the relay no custom er adj ustments, other 

than tho se covered under " SETTINGS" should be 
required. 

Acceptance Check 

The following check is recommended to insure that 

the relay i s  in proper working order. 

A. I nduction Cyl i nder Unit  

Contact Gap - T h e  gap between the stationary 

contact and the moving contact with the relay in 

the de energi zed po sition should be app ro xim ately 

1/ 16 inch. 
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Hertz KF Un derfrequency Relay 

Fig.  8.  Warm-Up Curve 60 Hertz K F  Un derfrequency R e lay 
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TYP E K F UND E R F R EQU ENCY R ELAY __________________________________________ ___ 

B .  F requency Adj u st ing Reactor 

1. Minimum Trip - Using a variable frequency 

source apply 1 20V at rated frequency for 1 

hour to allow the relay to reach normal op er­

ating temp erature .  Apply 1 2 0 V  at the speci­

fied trip frequency to the relay.  The contacts 

should just close. If no other trip frequency 

has been specified the relays are calibrated 

to trip at 59 . 5 hertz, for the 60 hertz relay 

and 49 .5  hertz for the 50 hertz relay. 

2.  Reduce voltage to 40 volts. Check calibra­

tion. The cylinder unit cont acts should 

clo s e  . 0 6  to . 0 8  hertz above the trip fre­

quency. 

C. I ndi cati ng  Contactor Switch 
Clo se the auxiliary tim e d elay unit contacts and 

p ass sufficient d-e current through the trip 

circuit to clo s e  th e contacts of th e ICS. This 

value o f  current should not be greater than the 

p articular ICS t ap  setting b eing used. The indi­

c ator target should drop freely. 

The contact gap should be appro ximately . 047 " 

between the bridging moving contact and the 

adjustabl e statio nary contacts. Th e bridging 

moving contact should touch both stationary 

contacts simultaneously.  

D. Auxi l i ary Time Del ay Unit (T) 

8 

1 .  A .  C .  Operation - N on-Adjustable 

Block cylinder unit contacts closed. Apply 

50 volts a. c .  to terminals 8 and 9 of the K F  

relay.  The T unit should operate .  Reduce 

voltage to approximately 20 volts a. c .  The T 

unit should drop out. At rated voltage the 

time delay obtained from the telephone relay 

should be 6 cycles.  Time vs voltage curve 

is shown in Figure 9 .  

2 .  A . C .  Operation - Adj ustable 

Block cylinder unit contacts closed. Apply 

50 volts a. c .  to terminals 8 and 9 of the K F  

relay. The T unit should operate. Reduce 

voltage to approximately 1 5  volts a. c .  and 

the T unit should drop out. At rated voltage 

the time delay obtained should be 6 cycles .  

The timer can be set to provide up to  30 

cycles d elay by adj usting the rheostat 

located on the rear sub base. (See Figure 1 ) . 

Time vs voltage curves are shown in Figure 

9. 

3 .  D . C .  Op eration 

Energize terminals 10 and 4 with rated d . c .  

voltage.  Pl ace switch across KF relay con-

tacts. Closing the switch will now energize 

the timing circuit. The time delay obtained 

from the telephone relay should be  6 cycles.  

The timer can be  set to provide up to 30 

cycles delay by adj usting the rheostat lo­

cated on the rear sub base. See Fig. 1 .  

Routi ne Mai ntenance 

All relays should be  insp ected and check ed p eriod­

ically to assure prop er op eration. G en erally a visual 

inspection should call attention to any notic eable 

chan ges. A minimum suggested check on the relay 

system i s  to clo se the contacts manually to assure 

that the break er trips and the target drop s. Then 

rel ease the contacts and observe that the reset i s  

smoo th and positive. 

All contacts should be  p eriodically cl eaned. A con­

tact burni sher Stt182A836H0 1 is recommended for 

this purpose. The use of abrasive material for 

cleaning contacts is not recommended , because o f  

the danger of  embedding small p articl es  i n  the face 

of the soft silver and thus impairing the contact. 

Cal i bration 

Use the following procedure for c alibrating 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 app arent that the 

relay is not in proper working o rder. ( See  "Accept­

ance Check " ) .  

A .  I nduction Cy l i nder U n i t  

1 .  The upper p i n  bearing shoul d  be  screwed 

down until there i s  appro ximately . 0 25 "  

cl earance between it and the top of  shaft 

bearing. The upper pin bearing should then 

be securely locked in po sition with the lock 

nut. The lower bearing position i s  fi xed and 

cannot be adjusted. 

2. The contact gap adjustment for the cylinder 

unit is  made as follow s: 

With the moving contact in the normally­

opened po sition, i . e.  against the right stop 

o n  the bridge, screw in the right hand station­

ary contacts until it j ust m ak es with the 

moving contact. Then advance the stationary 

contact an additional )-4 turn. Screw the l eft 

hand statio nary contact until it just to uches 

the movi n g  contact th en back off the station­

ary contact two turns for a gap of 1/ 16 of an 
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TY P E  K F  UNDER F R E QUENCY R E LA Y _______________________ I_. L_._4_1 ·_50_3_M 

inch. The clamp hol ding  the stationary con­

tact need not be loo sened for this adj u stment, 

since the clamp utilizes a spring-type action 
in holding the  stationary contact in po sition. 

The set screw in the stationary contacts has 

been shop adj u sted for optimum follow and 

thi s adjustm ent should not be disturbed. 

The moving contact assembly h as been fac­

tory adjusted for low contact bounce p erform­

anc e  and should not be changed. 

3 .  The sensitivity adj u stm ent i s  m ade by vary­

ing the tension o f  th e spiral spring attached 

to the moving el em ent assembly. The spring 

is adj u sted by placing a screwdriver or  simi­

lar tool into one of the notches located on the 

periphery of the spring adj uster and rotating 

it. The spring adj u ster is located on the under­

sid e  of  the bridge and is held in place' by a 

spring typ e clamp that do e s  not have to be 

loosened prior to making th e n ecessary adj ust­

m ents. 

The spring is to be adj ust ed such that when 

the relay is d eenergized the moving co ntact 

just resets. Then move the spring adj uster 

3/ 1 6  of a turn in the same direction. 

B.  F requency Adj u sti n g  Reactor 

The Relay shoul d be preheated for 1 hour with 

1 20 volts and rated frequency before calibration 

i s  attempted. A source of variabl e frequency is 

required and should be connected to terminal s  

8 and 9 of  the relay. 

Set the source frequency to 5 9 . 5  hertz and ad­

just the frequency adj u sting screws ( see Fig. 1 )  

until t h e  cyl inder u n i t  contact closes t o  the 

l eft . Reduce voltage to 40 volts and raise fre­

quency to 59 . 57  hertz. Adj u st control spring so 

that cylind er unit contact j ust cl oses to the 

left. Rai se voltage to 1 20 volts and recheck 

59 . 5 settings.  Adjust fr equency adj usting screws 

if neces sary. Recheck 40 volt setting, it should 

be between 5 9 . 5 6  and 59 . 58 hertz. Repeat above 

procedure if necessary until relay contacts are 

m ade b etween the frequency limits. 

C. I nd icating Contactor Switch ( I CS) 

Clo s e  the auxiliary time del ay unit ( T) contact 

and pass sufficient d-e current throu gh the trip 

circuit to clo se the contacts o f  the res. This 

value of current should not b e  greater than the 

p articular res tap setting being used. The 

indi c ator target should drop freely. 

D. Auxi l i ary Time Delay Un i t  

1 .  A . C . Op eration - Non-Adj ustabl e 

Block the KF relay contacts closed. Ener­

gize terminals 8 and 9 of the rel ay with 

rated voltage and frequency. Time the clos­

ing of the telephone relay contacts. This 

time should be 6 cycles .  

2 .  A . C. Operation - Adj ustable 

Block the KF relay contacts closed.  Ener­

gize terminals 8 and 9 of the relay with 

rated voltage and frequency. Time the clos­

ing of the telephone relay contacts .  This 

tim e can be set over the range of 6 to 30 

cycles utilizing the rheostat locat ed on the 

rear sub-base (See Figure 1 ) .  

3 .  D . C .  Op eration - Adj ustable 

Energize terminal s  10 and 4 with rat ed d . c .  

voltage. Place switch across KF relay con­

tacts .  Close switch and time the closing of 

the telephone relay contacts. Adj ust r heo­
st at on rear sub base for desired time delay. 
This time can be set over the range of P to 
30 cycles util izing the r heostat located on 
the rear sub-base ( s ee Fig.  1 ) .  

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

factory . However,  interchangeabl e parts can be 
furnished to the customers who are equipped for 

doing rep air work. When ordering p arts,  always give 

the complete nameplate data and styles from the 

Electrical Parts List. 
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1 0  

-lC E L ECTRICAL PARTS L I ST 

CI RCUI T SYM BOL R E F E R E NCE 

F R EQU E NCY SENSI NG CI RCU I T  - F IG. 2, 3, 4 
RESISTOR - R 1  

CAPACITORS - Reactor Leg 
R esistor Leg 
Reactor 

RESISTOR (R2)  

CAPACITORS - ( 3  In P arallel) 

DIODES - ( Bridge) 

TELEPHONE RELAY (T) 

750 o hm ,  2 5W ,  ± 5% 

. 225 MFD, 750 V AC, ± 3% 
2 .0  MFD, 330 V AC, ± 3% 

AC F I X E D  6 CYCL E T IMER - F IG. 2 

1 600 ohm ,  25W,  ± 5% 

68 MFD, 35 V ,  ± 20% 

1 N4 8 2 1  

A C  ADJUSTABL E 6 TO 3 0  CYC L E  TIME R - FIG. 3 
RESISTOR - (R2) 
POTENTIOMETER 
TELEP HONE RELAY (T) 

750 ohm, 25 W, ± 5% 
25 K ohm, 2 w ,  ± 10% 

CI RCUIT  BOARD ASSEMBLY - STY LE 69 1 Bl 82G0 1 
CAP ACITORS - C 1  

C 2 ,  C 3 ,  C5 
C4 

DIODES - D l ,  D 2 ,  D3 ,  D4 

4 7 MFD , 35 V , ± 20% 
6 . 8  MFD, 35 V , ± 5% 
0 , 1  MF D ,  50 V , ± 20% 

1 N5053 
D5 , D6, D7 , D8,  D9 T 155  

RESISTORS - R 1  
R2 
R3 
R4 
R 5 ,  R6 
R7 

TRANSFORMERS - T1 

TRANSISTORS - Q 1  
Q2 
Q3 

ZENER DIODES - Z 1  

RESISTOR (R2)  

POTENTIOMETER 
TELE PHONE RELAY (T)  

CAPACITORS - C l  
C2 

DIODES - D l ,  D2 , D3 , D4 

RESISTORS - R l  
R2 
R3 
R4 

TRANSISTORS - Q 1 
Q2 

ZENER DIODES - Z 1 

1 . 8  K ohm, Vz w, ± 5% 
1 00 ohm, Vz w, ± 5% 
33 Ohm, Vz w, ± 5% 
1 5 K ohm, Vz w , ± 5% 
1 0  K ohm, Vz w, ± 5% 
470 ohm, Vz w, ± 5% 

H62 , UTC 
2N2647 ,  UJT 
2N34 17 , NPN 
2N3645, PNP 

1 N2986B ,  24 V ,  ± 5% 

DC ADJUSTA B L E  6 TO 30 CYCL E TIM E R  - F I G. 4 
4 2 0-2000 ohm , 2 5  w ,  ± 5% 

1 0  K ohm , 2 w ,  ± 1 0% 

CI RCUI T BOARD ASSEMB LY - STY LE 878A4 1 8G0 1 

0 = Old 
o = New 

47  MFD , 35 V , ± 2 0% 
4 7  MFD , 35 V , ±5% 

T 1 55 

1 0  K ohm ,  �2 w ,  ± 5% 
1 .2 K ohm , Y2 w ,  ± 5% 
6 8 0  ohm ,Y2 w ,  ±5% 
1 .5 K ohm , �12 w ,  ±5% 
7 00 ohm , 3 w, ± 5% 

2N424 9 ,  PNP 
2N2647 ,UJT 

1 N2989B , 3 0V ,  ± 5% 

STY L E 

1 26 7 28 5  

606B340H07 
606B340H04 
290 B 1 79G04 

1 26 7 29 4  

1 87 A508H0 2  

1 88A34 2 H 1 6  

5 4 1 D 23 1 H 14 

1 267 285 
1 85 A067H03 
54 1 D5 14H 1 0  

1 84A661 H03 
184A6 6 1 H 2 1  
1 84 A663H04 

1 88 A3 4 2H 1 2  
1 83 A790H09 

1 84 A763H33 
1 84A763H03 
187A290 H 1 3  
1 84A763H55 
1 84 A763H5 1 
1 84A7 6 3 H l 9  

6 29 A4 53H0 1 

6 29 A4 35H0 1 
848 A8 5 1 H0 2  
849A4 4 1 H 0 1  

6 29 A798H03 

1 1D 9 5 1 1 H 08 0 
1 1D 9 5 1 1 H 06 D 
1 85A06 7H02 
54 1 D 5 14H 1 0  0 
5 4 1 D 5 14H32 D 

1 84A66 1 H 03 
862A 1 77H06 

1 83A 790H09 

1 84A 763H5 1  
1 84A763H29 
1 84A 763H23 
1 84A763H 3 1  0 
763A l 2 7H28 D 
849A44 1 H 03 
629A43 5 H 0 1  

629A798H 0 1  
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FRiQUE:NCY A.OJUSTINI REACTOR 

�·� 
IIE6.J_ 

7 62A 57 4 

11 FREQUENCY .AOJUSTit+G 
�!iu.r<-,_' *-<-'-E�AC-To_.--('"::J' -lf----"'c/'::-U �, 

"' ' 
SEC. 

T R I P  BUS POS. ----<�--
" 
1o 

'' 2 

849A l 7 8 

Fig. 70.  External Connections for the Typ e  KF Under• 
frequency R e l ay with A . C. Operated A ux i l i ary 
Time Delay Un it. 

F i g. 7 7. External Conne ctions for the Type KF Under• 

frequency R elay with D. C. Operated A uxiliary 
T ime D el ay Unit. 

K F  R E L A Y  

N E G. P O S. 

1 2 5  V. D C. 

S U P P L Y  

T E S T  E Q U I P M E N T  

O S C I L L A T O R  

O S C I L L A T O R  

LOW D I S T O R T I O N A N D  S T A B L E  A T  L O W  

F R E Q U E N C Y  ( 6 0 H Z )  

P O W E R  A M P L I F I E R - 5 0  W A T T - LO W  D I S T O R T I O N  

C O U N T E R A C C U R A T E  AT LOW F R E QU E N C Y  ( 6 0 H Z )  

849A l 7 9  

F ig. 72. D i agram of Test Connections for K F  R elay 
with D . C. Operated A uxil iary Time Delay Un it. 
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SEMI FWSH Mf8,_/ / 
Plo.IECTI OII Mf8, 

. I  to-32 SCIO 

TOOTitED 
LOCDASHER 
PAIIEL 

SPACEIS FOil 
THIN fAII£U 

_!. -r SCREW 
I I  FOil THICK 

:MEL USE 

�� - II mD) 
. 1 90-32 SCREW 

a 

=t:: 

-DIA. IO  HOLES 
Olt CUT OUT 

TERMINAL AND 
MOUIITIMG DETA ILS 

1
1 ��-j � DIA.IJ HOLES fOI 

2 21 --1 
- I ./ . 1 .. 12 MTa.ICIEJI 

32 
¥-

2 li 
II 

PANEL DR I LLI NB 011 CUTOUT FOil 
PIOJECTIOII MTa. 

(f1011T V IEW) 

57 - D - 79 0 1  .,� 

F ig. 1 3. O u tl i n e  & Dril l ing  P l an for the Type K F  Relay i n  Type F T  2 1  Case. 

W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
R E LAY- I N ST R U M E N T  D I V I S I O N  N EWA R K , N .  J. 
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