
INSTALLATION • OPERATION 

I.L. 43-241C 

• MAINTENANCE 

INSTRUCTIONS 
-K-241 L·INE­

SWITCHBOARD INSTRUMENTS 

FOUR AND ONE-HALF INCH CLASSIFICATION 

FULL-VIEW CIRCULAR SCALE TYPE 

GENERAL 

Type K-241 instruments are designed and 

built to meet or exceed the requirements of 
American Standard C39.1 for electrical indicating 

switchboard instruments. The rated accuracy 
class is one per cent. 

CASES 

The first letter in the Type designation indi­

cates the form of case used. K = Rectangular 

Flush Case, Flange mounted. 

MECHANISMS 

The second letter in the type designation in-

dicates the principle of operation. 

X = Permanent magnet moving coil 
A = Repulsion-Attraction, moving iron 

P = Watt transducer plus X 
I = Rotating iron vane 

C = Rectifier plus X 
F = Iron core electromagnetic 

DESCRIPTION OF TAUT BAND SUSPENSION 

INSTRUMENTS 

CAUTION: When the instrument mechanism is ex­
posed, avoid contact with the tension springs. 
These springs are precisely made and positioned. 
and any pressures inadvertently applied to them 
may cause misalignment of the moving element. 

The KX-241 is a pivotless, bearingless d.c. 
instrument of the permanent magnet moving coil 
type. A suspension system is employed which 
replaces the conventional pivots, jewels, and 
control spring. At each end of one side of the 
moving coil is attached a thin metallic band. At 
the top and bottom bridges these bands are con­

nected to tension springs. The tension springs 

exert axial forces which keep the metallic bands 

taut and the moving element from sagging. The 

taut bands serve to carry current to the moving 

coil, and also provide the necessary deflection 
counter-torque. 

This design eliminates pivot friction and 

allows the instrument to withstand severe condi-

SUPERSEDES I.L. 43-2418 

tions of shock and vibration. The suspension 
system assures longer life with reduced mainten­

ance costs. 

The KA-241 Ammeters and Voltmeters employ 
similar suspensions but operate on the repulsion -
attraction, moving iron principle. 

The KP-241 is a transducer type wattmeter 

consisting of a Hall Generator watt-transducer 

and an X"241 millivoltmeter mechanism tandem 

mounted in one self contained unit. The trans­
ducer portion converts the a-c watts represented 

by the current and voltage applied at the watt­

meter terminals into a proportional d-e millivolt 

output. This t ransducer output operates the d-e 

millivoltmeter mechanism whose pointer indicates 

watts on a suitably marked scale. 

DIAL NOTES 

References ''tO type style number, use of 

external components if required, coil ratings, 

calibration data etc., are made on the dial mask. 

INSTALL ATION 

Unpack instruments carefully. Terminal and 

mounting hardware, and any external components 
may be in separate packages. 

Drill panels and connect instruments accord­
ing to the diagrams in this leaflet, or according 
to switchboard drawings if instruments are sup­
plied as part of a switchboard. 

Before energizing the instrument, adjust the 
pointer to zero by means of the zero adjuster at 
the front of the instrument. 

CIRCUIT PRECAUTIONS 

HIGH VOLTAGE OPERATION 

All instruments are insulated for 800 volt 

maximum service. 

When voltmeters are used with external 

resistors on voltages higher than the insulation 

rating of the instrument, one terminal of the in­

strument should be grounded. 
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K-241 LINE SWITCHBOARD INSTRUMENTS ------------------�'·L::.·...::_.:::3-2:::_.:..:..:1C::.. 
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Ammeters with external shunts must be used 

with leads having the resistance specified in the 
dial notes. If the circuit voltage exceeds the 

insulation rating of the instrument, the shunt 
should be in the grounded side of the line. 

GROUNDING OF CASES 

Instruments, when mounted on grounded metal 
structures, are considered adequately grounded 
when secured to the structures by metal hard­

ware. For mounting on insulated structures any 
one of the three case to base mounting screws 

may be used as a grounding terminal. 

REPA IRS AND RENEWAL PARTS 

The usual procedures and practices employed 
for servicing mechanisms of pivot-jewel type 

instruments cannot be applied to suspension type 
instruments. For this reason we recommend that 

all instruments in need of mechanism servicing 

be returned to the factory. 

Orders for renewal parts should include the 

name of the part and the style and serial number 
of the instrument, appearing on the dial mask. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om
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LINE 
NO. TYPE INSTRUMENT 

AMMETER UP TO C. INCLUDING 20 AMP. 
. 1,!!0�,;3 '¥�'--fJ""''-"" 
.190-32 

TERMINAL 
TH READS 
PER TABLE 

'' ,, -2:�::0:: ... 

ASSEM. 
NO. 

SPECIAL "'OUNTING STUO� 
NUT AND WASHER FOR PANELS � I� TO 2 INCH THlCK r--- ��� 

SINGLE ELE. WA'l"l'WBTER UP TO 1M! V. a 20 A. tNC. 

TUMINALSIN 
P081110NNO. 

TERM. DDI. DIM UBlSTOR DTERNAL BOJ[ 
THD. A B CAIB DWG. NO. 

1-U/lt! t-1'1/M NONE 

f-"'-+-"'=+-'DO"'UB=LE:..:E:=LE::_· W�,!TMETER I C. C. UP_!Ol�·:IOA. INC. 1-3-f-5-�-'f-8-10 -- -�����..! ... , .... .,_;""'+--""''"'-+-='"'--f-"'-¥'=+-"DO"'UB=LE'-'"EL!:- V.:A_TT�f!!'�!£: C. � 'rO l�UGA:_ IMC. 1-2�3-4-5-1-'1-��-10 � 5;-�� NONB 
EXPANDED SCALE VOLTMETER 8-10 .liO-U 3-13/18f-2'1/M 

0 

: -----++IRiiH 

SPECIALMOIJNTINGSTUO �---fli-A 
HUTANOWASHERSFOR � � 
1[G T02!!!THICK l._...._ 1i� 

WHEN USED SEE TABLE 

�ioiA.(4HOLES) FOR PANELS UP TO ti THICK 
iotA (4HOLES) FOR PANELS � TO 21NCH THICK 

TERMINAL POSITIONS 
PER TABLE 

�::���L��sio ���THICK 
i DIA. FOR �AHELS 
Iii T02JII'THICK 

Fig. 1. Outline Dimensions and Drilling Plan for Type K-241 Instruments. 
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K-241 LINE SWITCHBOARD INSTRUMENTS 

rr · tl I '  

Fig. 2. Outline Dimensions and 
Drilling Plan for Transducer 
used with Frequency Meter. 

Fig. 5. Outline 
Drilling 
Shifting 

Dimensions and 
Plan for Phase 
Transformer used 

with 3-phase, 4-wire Var­
meter. 

REAR VIEW 

+ 

Fig. 8. Type X-241 Ammeter with 
External Shunt. 

4 

TERMIN4L SCREWS 

!0·32BINDINGHEA.O 

fURNISHED WITH lit[· 
SISTOR.SCREWS ARE 
S£1._F-L0CKINO. 

Fig. 3. Outline 
Drilling 
External 

2 MOUNTING HOLES 13/64 OIA 

C'BRfii32DIAI/20EEP. 

(FOR MQ.IOFIL HEAD SCREWJ 

SCREWS MOT FURNISHED 

Dimensions and 
Plan for VR-825 

Resistor. 

Fig. 6. Outline dimensions and Dril­
ling. Plan for Reaction· Com­
pensation used with Single. 
Phase Varmeter. 

REAR VIEW 

+ 

Fig. 9. Type X-241 Voltmeter. 

Fig. 4. Outline Dimensions and 
Drilling Plan for Phase 
Shifting Transformer used 
with 3-phase, 3-wire Var-
meter. 

REAR VIEW 

+ 

Fig. 7. Type X-241 Ammet�r and 
Milliameter (self contained). 

llf:AA VIEW 

Fig. JO. Type A-241 Ammeter with 
Current Transformer. 

.;. 
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K-241 LINE SWITCHBOA RD INSTRUMENTS---------------------

Fig. 11. 

REAR VIEW 

Type A-241 Voltmeter with 
Potential Transformer. 

REAR VI[W 

3 2 I EXT. RES. USED WHEN SPECIFIED 

Fig. 14. Types F-241 and P-241 
polyphase 2 current coil 
wattmeter with Current 
Transformer and Potential 
Transformer. 

r-------- ------------; 

REAR 1/JEW 

Fig. 17. Types F-241 fiiiKl P-241 

Polyphase 3 Cuwent Coil 

Varmeter with Current 

Transformer am:J Potential 

Transformer. 

Fig. 12. 

Fig. 15. 

P. T. 

Type X-241 Frequency 
Meter with External Trans­
ducer and Potential Trans­
former. 

REAR VIEW 

Types F-241 and P-241 
Polyphase 3 current coil 
wattmeter with Current 
Transformer and Potential 
Transformer. 

REAR VIE� 

Fig. 18. Type 1·241 Single Phase 

Power FQctor Meter with 
Current Transformer and 

Potential T ransformftf'. 

Fig. 13. Type F-241 and P-241 
Single Phase Wattmeter 
with Current Transformer 
and Potential Transformer. 

Fig. 16. 

3 2 I 

REAR VIEW 

Types F-241 and P-241 
Polyphase 2 Current Coil 
Vormeter with 
Transformer and Potential 
Transformer. 

REAR VIEW 

PHASE ROTATION 1·2·3 

Fig. J9. Type 1-241 Polyphase 
Power Factor Meter with 
Current Transformer ond 

Potential Transformer. 
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K-241 LIN E SWI TCHBOARD INSTRUMENTS 

6 

REAR VIEW 

u IKCOMING 

RUNNING 
(Y) 

Fig. 20. Type 1·241 Synchroscope 
with Potential Transformer. 

2 
REAR VIEW 

Fig. 21. Types F-241 and P-241 
Single Phase Varmeter 
with C. T. and P. T. 

·�. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



WESTINGHOUSE ELECTRIC CORPORATION 
I NSTR U MENT DEPARTMENT NEWA RK, N . J. 

Printed in U.S. A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse 1. L 43-241 B 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
-K-241 LINE­

SWITCHBOARD INSTRUMENTS 

FOUR AND ONE-HALF INCH CLASSIFICATION 

FULL-VIEW CIRCULAR SCALE TYPE 

GENERAL 

Type K-241 instruments are designed and 

built to meet or exceed the requirements of 
American Standard C39 .1 for electrical indicating 
switchboard instruments. The rated accuracy 
class is one per cent. 

CASES 

The first letter in the Type designation indi­

cates the form of case used. K = Rectangular 
Flush Case, Flange mounted. 

MECHANISMS 

The second letter in the type designation in-

dicates the principle of operation. 

X = Permanent magnet moving coil 
A = Repulsion-Attraction, moving iron 

P = Watt transducer plus X 
I = Rotating iron vane 

C = Rectifier plus X 

F = Iron core electromagnetic 

DESCRIPTION OF TAUT BAND SUSPENSION 

INSTRUMENTS 

The KX-241 is a pivotless, bearingless d.c. 

instrument of the permanent magnet moving coil 

type. A suspension system is employed which 

replaces the conventional pivots, jewels, and 

control spring. At each end of one side of the 

moving coil is attached a thin metallic band. At 

the front and rear bridges these bands are con ­

nected to tension springs. The tension spring s 

exert axial forces which keep the metallic bands 

taut and the moving element from sagging. The 

taut bands serve to carry current to the moving 

coil, and also provide the necessary deflection 

counter-torque. 

allows the instrument to withstand severe condi­
tions of shock and vibration. The suspension 

system assures longer life with reduced mainten­

ance costs. 

The KP-241 is a transducer type wattmeter 

consisting of a Hall Generator watt-transducer 
and an X-241 millivoltmeter mechanism tandem 

SUPERSEDES I. L. 43-241 A 

mounted in one self contained unit. The trans­

ducer portion converts the a-c watts represented 

by the current and voltage applied at the watt­

meter terminals into a proportional d-e millivolt 

output. This transducer output operates the d-e 
millivoltmeter mechanism whose pointer indicates 

watts on a suitably marked scale. 

DIAL NOTES 

References to type style number, use of 
external components if required, coil ratings, 

calibration data etc., are made on the dial mask. 

INSTALL ATION 

Unpack instruments carefully. Terminal and 

mounting hardware, and any external components 

may be in separate packages. 

Drill panels and connect instruments accord­
ing to the diagrams in this leaflet, or according 
to switchboard drawings if instruments are sup­

plied as part of a switchboard. 

Before energizing the instrument, adjust the 
pointer to zero by means of the zero adjuster at 
the front of the instrument. 

CIRCUIT PRECAUTIONS 

HIGH VOLTAGE OPERATION 

All instruments are insulated for 800 volt 

maximum service. 

When voltmeters are used with external 
resistors on voltages higher than the insulation 
rating of the instrument, one terminal of the in­
strument should be grounded. 

Ammeters with external shunts must be used 

with leads having the resistance specified in the 

dial notes. If the circuit voltage exceeds the 

insulation rating of the instrument, the shunt 

should be in the grounded side of the line. 

GROUNDING OF CASES 

Instruments, when mounted on grounded metal 

structures, are considered adequately grounded 
when secured to the structures by metal hard-
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K-241 LINE SWITCHBOARD INSTRUMENTS---------------------

ware. For mounting on insulated structures any 

one of the three case to base mounting screws 

may be used as a grounding terminal. 

CA L I B R A T I ON O F  T AU T  B AND 
S U S P ENS I ON I NS T R UMENT S 

CAUTION: When the instrument mechanism is ex­
posed, avoid contact with the tension springs. 
These springs are precisely made and positioned, 
and any pressures inadvertently applied to them 
may cause misalignment of the moving element. 

Calibration changes or adjustments as large 

as plus or minus five per cent can be made with­

out removing the instrument from the switchboard. 
Two magnetic shunts are provided for this purpose. 

These are hex-ended to facilitate adjustment into 
or out of the magnetic circuit. One shunt is 

located to the right, and one to the left of the 
vertical center line behind the dial at the top of 

the instrument. W ith the instrument cover re­
moved the shunts can easily be adjusted using 

2 

an insulated open end wrench*. The left hand 

shunt controls points at the upper end of the 
scale. The right hand shunt controls points 

about the center of the scale. These adjust­

ments are interdependent and more than one 
adjustment of e ach calibrating shunt may be 

required to obtain a particular condition. 

R E P A I R S AND R ENEW A L  P A R T S 

The usual procedures and practices employed 
for servicing mechanisms of pivot-jewel type 

instruments cannot be applied to suspension type 

instruments. For this reason we recommend that 

all instruments in need of mechanism servicing 

be returned to the factory. 

Orders for renewal parts should include the 

name of the part and the style and serial number 
of tTle instrument, appearing on the dial mask. 

* Calibrating wrench, style no.186A070G01. See 

special Data Sheet 48-805. 
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K-241 LINE SWITCHBOA RD INSTRUMENTS ____________________ I ._L_. 4.:...:;3....;:-2 '"""41:..:;;.B 

....... 
MO. 

L�E 

' 

t---1_! 
12 

TTPC 

<-m 
,_,., 

U·llll 

IL·HI 
Kl-2�1 

u-2•1 

,_,. 

TElNIN.llSIM TUM. D!M. 
I'OSITIDIIMO. TMO. 

.3.Ul' . TElSUPT0201W • .19(1-31 2.813 

I �-28 

. 190-ll 
""'"'m 3-�-5-6-7 .190-32 2.1113 

J..C. VOLTMETE� UP TO 600 V. H 3. 7�0 
A.C. AtltETH UP TO' INCLUOIIIG.LOAMP H -l9Q-H 

SYMCIIIIO�COP£ · SINGLE PHASE .19tl-3i 

I"'''H FACTOa METER- �INGLE PlliSE 3-5-9-10 -190-32 

IIFR J.CHii loiHU ·li'ILlSE 
IUTMf:HR (POlYPM. lCC) 

FU�ut:IICt SPHO LIIDICUOR 

IATTIIE.TE� POLYP11. 3CC) 

ll.C. WCLTMt:TEI l TUM.) 

" . 

3-�-11-9-IC. 5-312 

l-2r»I0.-7"'t-lll 5.312 

�7 ..... 10 .190-n 

H+7 .JjU-:l< 5.312. 

<-BIJ 

SPECIAL MOUNTING STULl� 
NUT ANO WASHER fOR PANELS � I� TO 21NCH THICK r-'-- ti� 

R{SLSTOI: ElTEIIALIOl '"' 
MOTUSEO 

MOT.USU . ... 
MOTU(O 

USED 

IIOTUSED 

.... 
NOME 

MOT U�£D 

TUIONALBIN 
.P08l'I'IONNO. 

TERM. DDI. RD111T0R DTUNAL 1!10:1: 
THD. A CAOJ: DWG. NO. 

lllNGLI EU:. WA'I"UUTER UP TO 150 V .• 20 A INC. 1-3-8-10 . 180-n 1-U/11 tJUD 

f-"'-.r:•::•C!-I<:O'+"DO"-'UB::OLB:O:.':CO:LCC . . .::WAo •• TT'C��-�-(:_-C- UPTO UOV620.A.. INC. 1-3-t-l-1-1-8-10 J-=-t==+-"DO�UB�LC=EU. WATTMETER 3 C.C. UP 'rO liOQ.JOA. JRC. 1-2-3-f-!-1-1-�-t:_10 

DPANDKD SCALE VOLTIOTU 

.180-U �-
-
3�!---� j--="'---j 

.180-U l-3/B �'--lf---'""'--1 

. 180-H 3-U/U tJUD 

0 

:I -�----U 

TERMINAL 
THREADS 
PER TABLE 

�RESISTOR CAGE 
WHEN USED SEE TABLE 

--+ ... ------- : -----t--t*=l:IHFt' 

sPECIAL MOUNTING STUD �--flrA 
NUTANO WASHERS FOR� � lf&TOI:J!.THIGK !__.1t-=...t 

.t DIA.(4HOLES} FOR PANELS UP TO ti THICI( 
fotA (4HOLESI FOR PANELS � TO 21NCH THtcK 

TERMINAL POSITIONS 
PER TABLE 

& PIA. {4 MOU:Il 
FOR PANELS UP TO tJ!' THICK 
' T PIA, FOit �AM:lS 1� T02JI'TifiCIC 

Fig. l. Outline Dimensions oncl Drilling Pion for Type K-241 Instruments. 
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K-241 LIM E SWITCHBOA RD INST RUMENTS 

.. 

r' f.&:<> ��-===Bl" 

;; I 
i 

0 0 
@ @ 
E:::] 

L'_l+ L@�@®'1>1 � T:J 
Fig. 2. Outline Dimensions one/ 

Drilling Plan for Transducer 
usee/ with Frequency Meter. 

--

'} jf'�� 5 � 
5k I ---+� 

I I • 

� �·t ��,, 

Jo,i 
- 9 -

J!l 
130-.32 Ttll/'1/NAlS 

-- .::1 
_H f + :, 

+�+ i 
I iPNII-f«E 

4·170/.CS 

Fig. 5. Outline 
Drilling 
Shifting 

Dimensions one/ 
Plan for Phase 
T ronsformer usee/ 

with 3-phase, 4-wire Var­
meter. 

REAR VIEW 

+ 

Fig. B. Type X-241 Ammeter with 
External Shunt. 

4 

TERfoiiN4L SCREWS 
10·3291NDINGMEAO 
FURNISHED WITH RE· 
SISTOR SCREWS ARE 
SELF-LOCKING. 

Fig. 3. Outline 
Drilling 

� 2.·1�/16--------i 

2 MOUNTING HOLES 13/64 OIA 
C'BRII/32DIAI/2DEEP 

(FOR NO IOFIL HEAD SCREW) 
SCREWS NOT FURNISHED 

Dimensions one/ 
Plan for VR-825 

External Resistor. 

Fig. 6. Outline dimensions one/ Dril­
ling. Plan for Reaction· Com­
pensation usee/ with Single. 
Phase Varmeter. 

REAR VIEW 

+ 

Fig. 9. Type X-241 Voltmeter. 

Fig. 4. 

I 

$0$ 
ct; ,,, �;,, ""' '#' ,) , ,, 

+ 
_t,_l 
t l 

Outline Dimensions one/ 
Drilling Plan for Phase 
Shifting Transformer usee/ 
with 3-phase, 3-wire Var­
meter. 

REAR ViEW 

+ 

Fig. 7. Type X-241 Ammeter one/ 
Mi II iameter (self contained). 

REAR VIEW 

Fig. 10. Type A-241 Ammeter with 
Current Transfonner. 
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K-241 LIN E SWITCHBOA RD INSTRUMENTS --------------------' ·_L_. 4""'3'-·2_41_B 

REAR VtEW 

Fig. 11. Type A-241 Voltmeter with 
Potential Transfonner. 

REAR VIEW 

3 2 I EXT. RES. USED WHEN SPECIFIED 

(NUMBER£;) TERMINAL� APPLY TO HPE kP-2\11 ONLY) 

Fig. 14. Types F-241 and P-241 
polyphase 2 current coil 
wattmeter with Current 
Transfonner and Potential 
Transformer. 

REAR VIEW 

(IIUMBUEO TEIINIIALS 011 INSTRUMENT APPLY TO TYPE IP-2�1 
OIIU) 

Fig. 17. Types F-241 and P-241 

Polyphase 3 Current Coil 
Vanneter with Current 
Transfonner and Potential 
T ransfonner. 

P. T. 

Fig. 12. Type X-241 Frequency 
Meter with External Trans-
ducer and Potential Trans-
fonner. 

Fig. 15. Types F-241 and P-241 
Polyphase 3 current coil 
wattmeter with Current 
Transfonner and Potential 
Transformer, 

REAR VIEW 

Fig. 18. Type 1-241 Single Phase 
Power Factor Meter with 
Current Transfonner and 
Potential Transfonner. 

Fig. 13. Type F-241 and P-241 
Single Phase Wattmeter 
with Current Transfonner 
and Potential Tronsfonner. 

REAR VIEW 

3 2 I 

(NUI-tBEP �0 TERioll MAL� 0/1 Ill;, TRUME"T APPLy TC' 1YPE KP-i.\11 
OML\) 

Fig. 16. Types F-241 and P-241 
Polyphase 2 Current Coil 
Varmeter with Current 
Transfonner and Potential 
Transfonner. 

REAR VIEW 

3 Z I 
PHASE ROTATION 1-2-3 

Fig. 19. Type 1-241 Polyphase 
Power Factor Meter with 
Current Transfonner and 

Potential Transfonner. 
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K-241 LIN E SWITCH BOARD INSTRUMENTS---------------------

6 

REAR VIEW 

LJ 
INCOMING 

RUNMING 

(Yl 

Fig .  20. Type 1-241 Synchroscope 

with Potential Transformer. 

REAR VIEW 

VARMETERS WILL DEFLECT TO THE RIGHT FOR 
LAGGING VAR FLOW 

{NUji48ERED TERMIIIALS OM IIISTRLMEMT APPLY TO TYPE KP-2�1 
ONLY) 

Fig.  21 . Types F-241 and P-241 

Single Phase Varmeter 

with C. T. and P. T. 
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Westinghouse I. L. 43-241 E 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
-K-241 LINE­

SWITCHBOARD INSTRUMENTS 

FOUR AND ONE-HALF INCH CLASSIFICATION 

FULL-VIEW CIRCULAR SCALE TYPE 

G E NE R A L  

Type K-241 instruments are designed and 

built to meet or exceed tlie requirements of 
American Standard C39 .1 for electrical indicating 
switchboard instruments. The rated accuracy 
class is one per cent . 

CASES 

The first letter in the Type designation i ndi­

cates the form of case used. K = Rectangular 
Flush Case , Flange mounted . 

MECHANISMS 

The second letter in the type designation in-
dicates the Principle of operation. 

X = Permanent magnet moving coil 
A = Repulsion-Attraction, moving iron 

P = Watt transducer plus X 

I = Rotating iron vane 
C = Rectifier plus X 
F =Iron core electromagnetic 

All of the above mechanisms employ the taut 

band suspension bearing system except the I and 

F types. 

CAUTION: When the instrument mechanism is ex­
posed, a-void contact with the tension springs. 
These springs are precisely made and positioned. 
and any pressures inadvertently applied to them 
may cause misalignment of the moving element. 

DIAL NOTES 

References to type style number , use of 
external components if required, coil ratings , 
calibration data etc., are made on the dial mask . 

I NS T A L L A T I ON 

Unpack instruments carefully .  Terminal and 

mounting hardware , and any external components 
may be in separate packages. 

Drill panels and connect instruments accord­

ing to the diagrams in this leaflet, or according 

SUP ER S EDES I. L. 43-24 1 D 
Complete Rev is ion 

to switchboard drawings if instruments are sup­
plied as part of a switchboard. 

B efore energizing the instrument, adj ust the 
pointer to zero by means of the zero adjuster at 
the front of the instrument. 

CI R CU I T  P R E CAU T I ONS 

HIGH VOLTAGE OPERATION 

All instruments are insulated for 800 volt 
maximum service . 

When voltmeters are used with external 
resistors on voltages higher than the insulation 
rating of the instrument, one terminal of the in­
strument should be grounded. 

Ammeters with external shunts must be used 

vvith leads having the resistance svecified in the 
dial notes. If the circuit voltage exceeds the 
insulation rating of the instrWJent, the shunt 
should be in the grounded side of the line . 

GROUNDING OF CASES 

Instruments, when mounted on grounded metal 
structures, are considered adequately grounded 
when secured to the structures by metal hard­

ware. For mounting on insulated structures any 
one of the three case to b ase mounting screws 

may be used as a grounding terminal. 

R E P AIR S AND R ENEW A L  P A R T S  

The usual procedures and practices employed 
for s ervicing mechanisms of pivot-jewel type 

instruments cannot b e  applied to suspension type 
instrume nts.  For this reason we recommend that 

all instruments in need of mechanism servicing 

be returned to the factory . 

Orders for renewal parts should include the 

name of the part and the style and s erial number 
of the instrument, app earing on the dial mask . 
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K-241 LINE SWITCHBOA RD INSTRUMENTS ____________________ _ 

ex 2�1 D C  INST'S INCLUDING AMMETERS lll' TO 20 .�MP 

DC AMMETERS 30 & 50 AMP 

K/1241 

TEMPERATl.:RB: INDICATOR 

SYNCHROSCOPE SING! !'PHASE 

POWER f'ACTOR METER
-

- SINGLf: pH/IS� 

POWER FACTOR METER 3 PI!ASF: 

\1'1\TTMETEI!.(POLY PH 2 CCJ 
WATTMETER !POLY PH 3 CCI 

WATTMETER(SINGLF: PliASEI 

D C  VOLTMfTf'Ri3TERM > 

WITH TBS II l' AMMETER! UP TO & l._Ct11DJNG 20 AMP 

INDICATING I'I.�TI TRANSDUCFR iSJNGLI; PHASE I 

�I 

INDWIITING \\1\TT-Tit.\NSDIICER rPOL Y PH 2 CCI 

INDICATING \'ii\TT-TRANSOIJC":R (POI.Y PH 3 CCI 

SING! FBI.!" WATTM!c'IEH U P T O  150\' i\.20 A I"C 

!Xll'HLE ELE W�T fMf;TfR 2 C C l'P TO i50V!<: 21111 INC 

DOUT-\I,E F.l F WI\TTMFTER J C C liP TO 

EXI'�NOF.D SCAI.F VOLTMETER 

"''' �:tlU 
3 5 � 10 

-��:"_ --

''"'" 

T!CHM '"' 

i� 
-� 5312 

� 
"" 

5112 

1'10 Ji � 
5-Ja ; 

�-�:��� 
""� 

- ;:�� 

NU I l �� D 

�--��--L� 

� D1A.(4HOLES) FOR PANELS UP TO li THICI( 

toiA (4HOLES} FOR PANELS� TO 21NCH THICK 

1L . ,. 
DRILLING PLAN K F 241 ONLY TEI'IMI'W..I'<lStTIONS 

PEfiTAILE 

.. I �--::-::o!J I f--&-------------o � -

0 0 
@ @) 
� 

: 
i 
i 
i 

,----------: 
I 

TERMINAL 
THREADS 
PEA TABLE 

I 
I . , 

-z.:SI�T��:AGE� 

SPECIAL MOUNTING STU[)� 
NUT AND WASHER FOR PANELS � 1fs TO 2 INCH THICK r-- 1i:___..j 

WHEN USED SEE TABLE 

� �,. f�� I ! : !!?._ / � � I __ ' Lt "--'--"-?i-'-+--'-'--"---'--j __ 
ELEVATION / -----. _ 
THIIIIINAL SCREWS 

10-32BINDINGHEAO 
FURNISHEDWITHRE· 
SISTOR SCREWS ARE 
SELF-LOCKING. 

21110UNTINGH0LES1316401A 
c'BR 11132 �A 1/2 DEEP 

!FORNO IOFIL HEAD SCREW) 
SCREWS NOT FURN1Sf1ED 

TERMINAL POSITIONS 
PEA TABLE 

Transducer used with Frequency 
Meter. 

VR-825 External Resistor. Phase Shift ing Transformer used 
w ith 3-phase, 3-wire V armeter. 

Phase Shifting Transformer used 
with 3-phase, 4-wire Varmeter. 

Reaction Compensation used with 

Single Phase Varmeter. 

Fig. 1. Outline Dimens ions and Drilling Plan f0r Type K-241 Instruments and A ccessor ies. 
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K-241 LINE SWITCHBOA RD INSTR UMENTS ________ ____ ________ I.L_.-'4-=--3-=24 :..:...tE=-

Fig. 2. 

REAR VIEW 
+ 

Type X-241 A mmeter and 
Mi II iameter (self-contained). 

REAR VIEW 

Fig. 5. Type A-241 and C-241 Am­
meter. 

Fig. 8. Type F-241 and P-241 
Single Phase Wattmeter. 

(NUMBEP�D TERMINALS 0� lfri�TRUMEHT APPLY TO TYPE KP-�'tl Ollll) 

Fig. 11. Types F-241 and P-241 
Polyphase 2 Current Coil 
Varmeter. 

REAR VIEW 

+ 

Fig. 3. Type X-241 A mmeter w ith 
External Shunt. 

REAR VIEW 

F ig. 6. Type A-241 and C-241 Volt­
meter. 

REAR VIEW 

3 2 I EXT. RES. USED WHEN SPECIFIED 

(IIUM8ERED TERM I MAll> APPLY TO TYPE KP-��1 OliLY) 

Fig. 9. Types F-241 and P-241 
polyphase 2 current coil 
wattmetero 

REAR VIEW 

0 3 2 I PHASE SHIFTING TRANSFORMER-, 

(NIIIIEIED TEINIIALS 011 IIISTRUMEIIT ·"'PLY TO TY'E lP-2'tl DilLY) 

Fig. 12. Types F-241 and P-241 
Polyphase 3 Current Coil 
Varmeter. 

REAR VIEW 
+ 

Fig. 4. Type X-241 Voltmeter. 

P.r. 

Fig. 7. Type X-241 Frequency 
Meter with External Trans• 
ducer. 

REAR VIEW 

0 3 2 J ��iN 
R
�;E��F��O 

Fig. 10. Types F-241 and P-241 
Polyphase 3 current co il 
wattmeter. 

REAR VIEW 

Fig. 13. Type 1-241 Single Phase 
Power Factor Meter. 
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K-241 LIN E SWITCHBOA RD INSTRUMENTS 

REAR VIEW 

3 Z I 
PHASE ROTATION 1-2-3 

Fig. 14. Type 1-241 Polyphase 
Power Foetor Meter. 

REAR VIEW 

Fig. 17. Type KP2-241 Indicating 
Watt TransducerS ingle Phose. 

REAR VIEW 

-+-OUTPUT-

VARIIETERS WILL PEFLECT TO THE RIGHT FOR 
LAG&IN6 VAR-FLOW 

Fig. 20. Type 
VAR 
Phase. 

KP2-24 7 Indicating 
Transducer Sing[e 

REAR VIEW 

u 
I NCO� lNG 

RUNHIMG 

(!) 

Fig. 15. Type 1-241 Synchroscope. 

ftEAR VIEW 

3 2 I 

Fig. 18. Type KP2-24 1 Indicating 
Watt Transducer 2 Current 
Coil. 

REAR VIEW 

3 2 I 
PHASE SHIFTING 
TRANSFORMER 

Fig. 21. Type KP2-241 Indicating 
VAR Transducer 2 Current 
Coil. 

W E STI N G H O U S E  E L E C T R I C  
RE LAY- I N STR U MENT D IV I S I O N  

REAR VIEW 

VARMETERS WILL DEFLECT TO THE RIGHT FOR 
LAG GING VAR F LO W  

(NUMBERED TERMINALS 011  IMSTRliiEIH APPLY T O  TYPE KP-21H 
ONLY) 

Fig. 16. Types F-24 7 and P-24 7 
Single Phose Vormeter. 

REAR VIEW 

Fig. 19. Type KP2-241 lndic,oting 
Watt Transducer 3 Current 
Coil. 

Fig.22. 

REAR VIEW 

+OUTPUT-

Type KP2-24 7 I ndi eating 
VAR Transducer 3 Current 
Coil. 

C O R P O R A TI O N 
NEWARK, N .  J. 
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Westinghouse J. L. 43-241N 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
- K-241 LI N E ­

SWITCHBOARD I NSTRUMENTS 

FOU R  AND ON E-HALF I NCH CLASSI FICATION 

FULL-VI EW CI RCULAR SCALE TYPE 

G E N E R A L  

Type K- 24 1 instruments are designed and 

built to meet or exceed t he requirements of 
American Standard C39 . 1  for electrical indicating 
switchboard instruments . The rated accuracy 
class is one per cent. 

CASES 

The first letter in the Type designation indi­

cates the form of case used.  K = Rectangular 
Flush Case, Flange mounted . 

MECHANISMS 

The second letter in the type designation in-
dicates the principle of operation. 

X = Permanent magnet moving coil 
A = Repulsion-Attraction,  moving iron 
P = Watt transducer plus X 
I = Rotating iron vane 

C = Rectifier plus X 
F = Iron core electromagnetic 

All of the above mechanisms employ the taut 

band sus pension bearing system except the I and 

F types. 

CAUTION: When the instrument mechanism is ex­
posed, avoid contact with the tension springs. 
These springs are precisely made and po,sitioned. 
and any pressures inadvertently applied to them 
may cause misalignment of the moving element. 

DIAL NOTES 

References to type styl e  number, use of 
e xternal components if required, coil ratings, 
calibration data etc .,  are made on the dial mask . 

INST A L L A T I ON 

Unpack instruments carefully. Terminal and 

mounting h ardware,  and any external components 
may be in separate p ackages .  

Drill p anels and connect instruments accord­

ing to the diagrams in this leaflet, or according 

SUP ERSEDES I . L. 43-241M 
* Denotes change from superseded issue. 

to switchboard drawings if instruments are sup ­
plied as p art of a switchboard. 

Before energizing the instrument, adj ust the 
pointer to zero by means of the zero adjuster at 
the front of the instrument. 

C I R C U I T  P R E C A U T I ON S  

HIGH VOLTAGE OPERATION 

All instruments are insulated for 800 volt 
maximum servi c e .  

When voltmeters are used with external 
resi stors on voltages higher than the insulation 

rating of the instrument, one terminal of the in­
strument should be grounded. 

Ammeters with external shunts must b e  used 

with leads havin g  the resistance specified in the 
dial notes. If the circuit voltage exceeds the 
insulation rating of the instrument, the shunt 
should be in the grounded side of the line . 

GROUNDING OF CASES 

Instruments, when mounted on grounded metal 

structures, are considered adequately grounded 

when s ecured to the structures by metal hard­

ware. For mounting on insulated structures any 
one of the three case to base mounting screws 
may be used as a grounding terminal . 

R EP A I R S AN D R E N E W A L  P A R T S  

The usual procedures and practices employed 
for s ervicing mechanisms of pivot-jewel typ e  
instruments cannot b e  applied t o  suspension typ e 
instruments . For this reason we recommend that 

all instruments in need of mechanism servicing 

be returned to the factory. 

Orders for renewal parts should include the 

n ame of the p art and the style and s erial number 
of the instrument, app earing on the dial mask. 

EFFECTIVE OCTOBER 1968 www . 
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• ! 
TER�lN.4.lS IN TERM. DHI. RESISTOR u\�rAw�H IU..I�l��T�t��:�y-

TYPE iMSTRU14EMT POSITION MO. TK�. A CASE I LLU!WIATION TRAHSFORt�E� 

11•211KX-2'f D.C. INST1SHICLUIJIIIG A*ETERS UPfo20Tt.!P - =- - �-�0����--�;�J-.-..---�--� m � TERMINALS 

11•211 Uot2�1 D.C. AWNETERS 30 l SO AMP. .. ____ t-'� 2...:_�- NOT USEJ 6-7 --� 
l•UI KX•2'1 RECTIFIER lNSTS. EXCEPT TltAIISFORNER TYPE · 3-5 _ _  .190-32 l-81� _ HOT USE� 6·,----- Rg_. 
lX•:UI K1•21ll TEMPEUTUIE IIIIIIATOR -----�

-
-- -

.J����
-
3

-
� 2-813

-
_ NOT USE�I-

-
9�---�1:._ _ , 

U•2ij.l A.C. YOLTM!TU UP TO 600 v. �� · �9
-
�·a_: 3-� rum- - 9·10 ___ ��1:_-

f-L-t----""""'"'ij.! A • AMMETU UP TO l INCLUDING 20 AMF _!:_S _ . ·'.:��� __ ��f--:--ro·· �!REO· 
i� �0LESI FOR PANELS UP ll f THICK � DIA (4HOLESJ F�R PANELS fz Tr' ct THICK \' ' ��-

111•211 U-21ll SYMCHROSCOPE- SIMQLE PHASE hZ-9·10 • 19v·32 [5.,,-z USED �0-HE__
_ 

H0�-
8 II•UI Kt• til POWU FACTOR METER- SINGLE PHASE l=f+T!Y____ �--JZfs.JiT . �SED-- HOME --�� 
t 11•2.31 ll•itl �ER FACTOR METER • 3 PHASE 1-2-8-9 .. 10 . 190·32 5.312 USED HOHE HOME 

jg [IP•lli __ �, WATTMf:TlR PILY PH. 2CC) ""
·

--- �-��-3-�:6·7-9-.�Q__�:B �-}1 _2 HOT USE!> 5-7 HOT RE_Q. __ _ 
II llll•211 ltltl•2 .. . 
IZ 
II 
I� 

I I ""'"""'tl I FIIEtllJENCY ltETER {SELF COHTAINEl>) 3-5 -190-32 �-75<?__ HOT USED 6-7 REQ. 
WUJM(J(R.(PDLY PH. 3 CC) ----- _ I TO 10 �-�90-1�- 5_._!_1� NOT USED 5-7 HOT REQ. - I 
W.UTNU£R,fSIM6LE PHASE) 3-5-6-7 ·JJ.0-32 5-312 MOT USE:l 6-7 -���-
D.C. YDLTNETEII {3 TERM.) 3-ll-5 .190·32 2-813 HOT USED _•_·7�-- ---�:_--�---

11 K4•231 U•2161mS A. C. VOLTMETER UP TO 600 VOLTS 1·2 .190-32- -_-8-l-j --�--- "�------ .. 
HOT RE

Q.�' 

17 KA•Ui U•216i(I"M:J l.C • .ltf4ETER UP TO &.INCLUDING 20 AMP -���- :190-Jl�aiT--tm-� --s:r-----���TR eQ .---

15 

11 IC•2.31 KC•nl (L(CTII:ICllLY SUPPRESSED·IMST. 3·5 .190-32 3.750 jPIU U:itl.l - REQ. 

I lr1-21i ,.2<!11111 �c. DOUI E RANGE AMMETER 1-2·9·10 .190·32 2-813 �� iHor-us£0 MOMI _ .'!_"l_�Q._ 
20 
21 n-211 u .. .z .. , SPuou••tcu'" - �-9- .190·32 3.750 MoT UsEJ ---��- Nor·-m-:----
�22 KP·2-1JI KP2-2161 ·INIJIUTIJIIO WlTT•Tit.lMSDUCER {SINGLE PHASE] 3·5-6-7-11-12 .190·32 5.312 NO� USED 6-7 HOT-i�2.:--= 
23 KP2-l3l Kr2.•216-l ·IUICATIIG WATI•TUMSOUCER.{PQLY PH. 2 CC) 1·2·3-5·6-7·9 TOI2 .190-32 5·312 HOT USED 5·7 H0�-
2 .. KP2·2JI KPZ·ll'-1 ·tntcntMG WATI•TIAMSoucu {POLY PH. 3 cc TO .190-az 5,312 �-�-- NOr REQ:-

'" «••" """ TIUlfOIMER TYPE IECTifiER A""HER _j-_1__ _____ � 
.1_90·3� gso_ ��T__�- �-=�� _R!�: __ _ 

12:1 ICI•21LI ll(ertteAL RUISTAIICE T11ER!oi014�T[R 1-2�3-�-5�&-7 .190�32 J, 750 !tOT USED HOKE HOT REQ· 

IlL �-�--

'SPEllhiMIUCUOR =---1£2.-3-5-9-10 HOT USED I NOME ! HOT REQ. 
U,AitOlD_S¢1LE VOLTM� 3-

_
5 ___ HOT. USEO • 6�7 , REQ. 

64 A I') I 

�J� f I / ',�1 1// i c.-- � - --f-- --

1 : ,c/' I =�:<: I / I "" I /' L��:i=-- -�+ 
II II , -·1� - IIi=: ____., 

DRiLLING PLAN 

@ 

4f1 l.6P7 DIMENSION PER TABLE MAl< 2 ft -------1 
L 5 4MTG STUDS ;;;--j '/TERMINAL L " l)il::: //.f '" ' " ' - .�� /II ���E:AoBsLE 

0 
/ t H MI N I I 

Ill I i I I �/ /r 
0 -++---;--:i 

��� - - --+-----" 

l_l <±J�Gl/ 

) 

ASSEM F DR PANELS 

FROM fz TO 2-t TK 

---tn- � 
I l 
I I � t I -�--r __ _ _:; � 1 1r """� "" 

WHEN USED SEE TABLE '------1 

De � 32 THO 

) 

TERMINAL PuSITION�· 

PER TABLE 

* 409C619 

} 1' 

� � .,.. 
c 
% 
m 

"' 
!1 
-t 
n 
::z: 
01 
0 
� 
::11:1 
0 

% 
"' 
-t 
::11:1 
c:: 
3: 
m 
% 
-t "' 
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K-241 LINE SWITCHBOARD INSTRUMENTS 

REAR VIEW 

+OUTPUT­

��':,f,UR.JA:��tJ:FLECT TO THE RIGHT FOR 

Fig. 2 1 .  Type 
VAR 
Phose. 

KP2-24 1 Indi c ating 
Transducer Single 

REAR VIEW 

* Fig. 24. TypeK/24 1-3 P h ase 4 Wire 
Powe r Foetor Meter 

Fig. 27 KP241-2 Curre n t Coil  Watt· 

mete r  lor use on 480 volts. 

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

REAR IJ!EW 

OUTPUT-

Fig. 22. Type KP2-241 Indicating 
VAR Tran sducer 2 Curren t 
Coil .  

REAR VIEW 

3 2 I 

* Fig. 25 Type KP24 1  Single E lement 
Wattmeter for] Phase] Wire. 

Fig. 28 KP24 1- 3 Curre n t Coi l  Watt· 

meter lor use on 480 volts. 

REAR VIEW 

-+-OUTPUT-

Fi g. 23 . Type KP2-241 Indi catin g  
VAR Tran sduce r 3 Current 
Coil. 

Fig. 26 KP24 1 Sin gle Phase Watt· 

m ete r l o r  use on 480 volts. 

REAR V I EW 

* Fig. 29 KR24 1  Spee d I n dicato r 

8 76A468. 
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REAR VIEW 

120 v 

I 1 I 1 r+l TF18-e:Rl 
I I I �• � � 11 L� +-� 50 �� 400 ___ __j 

Jll 
FOR MV DEVIC 
FILTER MAY 

BE USED 

* Fig. 30 K R-2-24 1 Spee d I n di c ator 
876A469. 

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

RE LAY- I N STR U ME NT D IVI S I O N  

I.L. 43·241H 

C O R P O R A TI O N 
N EWAR K, N. J. 
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Westinghouse I.L. 43-241 P 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
- K-241 LIN E ­

SWITCHBOARD I NSTRUMENTS 

FOU R  AND ONE-HALF I NCH CLASSI FICATION 

FULL-VIEW CI RCULAR SCALE TYPE 

G EN E R A L  

Type K- 24 1 instruments are designed and 

built to meet or exceed the req uireme nts of 
American Standard C39 . 1  for electrical indicating 
switchboard instruments . The rated accuracy 
class is one per cent. 

CASES 

The first letter in the Type designation indi­
cates the form of case used .  K = Rectangular 
Flush Case, Flange mounted . 

MECHANISMS 

The second letter in the type designation in-
dicates the principle of operation. 

X = Permanent magnet moving coil 
A = Repulsion-Attraction ,  moving iron 
P = Watt transducer plus X 
I = Rotating iron vane 

C = Rectifier plus X 
F = Iron core electromagnetic 

All of the above mechanisms employ the taut 

band suspension bearing system except the I and 

F types. 

CAUTION: When the instrument mechanism is ex­
posed, avoid contact with the tension springs. 
These springs are precisely made and positioned. 
and any pressures inadvertently applied to them 
may cause misalignment of the moving element. 

DIAL NOTES 

References to type style number, use of 
e xternal components if required, coil ratings , 
calibration data etc . ,  are made on the dial mask. 

I N S T A L L A T I ON 

Unpack instruments carefully. Terminal and 

mounting hardware, and any external components 
may be in separate p ackages .  

Drill p anels and connect instruments accord­

ing to the diagrams in this leaflet, or according 

SUP ERSEDES LL. 43-241N 
*Denotes change from superseded 1ssue. 

to switchboard drawings if instruments are sup­
plied as part of a switchboard. 

Before energizing the instrument , adj ust the 
pointer to zero by means of the zero adjuster at 
the front of the instrument. 

C I R C U I T  P R E C A U T I ON S  

HIGH VOLTAGE OPERATION 

All instruments are insulated for 800 volt 
maximum service .  

When voltmeters are u s ed with external 
resistors on voltages higher than the insulation 
rating of the instrument, one terminal of the in­
strument should be grounded. 

Ammeters with external shunts must be used 

with leads having the resistance specified in the 
dial notes . If the circuit voltage exceeds the 
insulation rating of the instrument, the shunt 
should be in the grounded side of the line. 

GROUNDING OF CASES 

Instruments ,  when mounted on grounded metal 
structures , are considered adequately grounded 
when s ecured to the structures by metal hard­

ware. For mounting on insulated structures any 
one of the three case to b ase mounting screws 
may be used as a grounding terminal . 

R EP A I R S AN D R EN E W A L  P A R T S  

The usual procedures and practices employed 
for s ervicing mechanisms of pivot-j ewel typ e  
instruments cannot b e  applied to suspension type 
instruments . For this reason we recommend that 

all instruments in need of mechanism servicing 

be returned to the factory . 

Orders for renewal parts should include the 

name of the part and the style and s erial number 
of the instrument, app earing on the dial mask. 
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I 
INSTRUNEMT POSITION NQ. TH�. A ClSE ILLUMINATION TRAHSFORt�E� 

TERMINALS 

1 TER�INUS IN TERM. DIM. RESISTOR U$�r:�fll ILL 141f;���R��r 
.... -.... . I D.C. INST'S IIICLUDI�ISUPT020.JJ.IP 

- t -�_:: _____ _ 
�.�-0��;_ �� -�,_� __ 6� 7 REQ. 

l!l rm �x-:z-.r 
IU•UI IX"21J.I 

a 1 r-ui ""-"'"' u,.£... I D.C. ANNETERS 30 I 50 AMP. _ �------· 1-� 2...:_!_!�- NOT USED 6·7 � REQ 
.... - ..... . RECTIFIER INSTS. EXCEPT TIUIIISFORWEii: TYPE 3·5 -190·32 .1.·813 NOT USED .y-- - REO. 

'_lll•211 11•21tl TEMPEIATURE UIIICiTOit 3·14-5·5- .. 
-�9?_�3� 2..813 __ NOT USED 9·10 ---�L_; 

U.·2�1 A.C. VOLTN!TU UP TO 600 V. 3-5 .I'}�·�_;�� USt.D 9·10 HOT REQ. ' 
U.-2�1 .l.C, AMMETER UP TO I INCLUDING 20 AMP 

__ 3·5 .190·32 3.750 NOT USED -g;ro HOT REO· I li1..!UJ 11•21l l SYIICHROSCOPE - SINGLE PHASE 1�2-9-10 • i� r.nz USED NONE HDHE 

PANELS UP Tl ;f �HI�� zl. THICK 

- 2 "'� •4 HOLESI FOR 
ESI FuR PANELS .32 T 2 

\- 16 
_1_ DIA (4HOL \ 1'1 

I 11•111 I •illl POWU FACTOR METER · SINGLE PHASE • - - .19D-32 5.312 --7sfD- NOltE NONE 
I 11•2.31 ll•illl POWER FACTOR lolETER - 3 PHASE 1-2·8-9.10 .190·32 5.312 USED HONE HONE 

J 1fol11 lf·2<1 WATTMEUR · POLY PH. 2CC) l_cl•3·5·6·7·9�LO__,_IJQ:B __ 5.312 NOT USEO 5·7 NOT__m. __ _ 
It KII•UI 111•2�1 FIEI)UENCY t-IETER (SELF CONTAINED) 3-5 . 190·32 3.750 NOT USEil 6·7 REQ. 
12 "•21_1_ KNOU WATTMETER ·I POLY PH. 3 CCl I TO 10 -190-Jl ;.

-,; - NOT USED 5-7 HOT REO· 
II KP-2 I lP'•21J.I W4TTNETU, SINGLE PHASE 3-5·6·7 __ --190-J2 W1-£- HOT USED 6-7 iiOT REQ- -� � �� - lX•231 lX•2" O.C. VOLTMETER (3 TERM.) H-5 -190·32 2.813 OT USED -�.:_____ -�.__ ___ _ 

\ ' -�� =I� ( i // 15 
II KI•J I U-2�1l1'1Sl A.C. VOLlMETER UP TO 600 VOLTS --- 1·2 ·!._�-�L :!�--=�[)-�- -�-:r�- -NoT"iEQ-.� 
17 U-zai U•2"-i{rll1 A. c. A1<14ETER UP TO & .INCLUDING 20 AI�P 1·2 -190-32 2.813 HOT-� -e;::=r-- --i�TRrQ. __ _ 
II I C•231 IC•21J.I [LECU!C.U.LY SUPPRESSE!HHST. 3·5 -190-32 3. 50 �- -----r-7��- li"Ei--

llt O•l1l U•l\ltln A,c;, OOIJILl_RAru AM_!!ETER 1·2-9-10 .190·32 2.813-- iofUSEo ____ -NNfr-�E:Q.___ 
20 
21 KR-21 1 KI•2'U SPElDHiill.fiOR -- -- -- -- r---r�l1f .191)-32 .750 OT USED NONE No:r-REQ. 
22 I lP•2•2JI 102•201 INIIOATIOO WATT•TUKSDUCER (SINGLE PHASE) 3-5-6-7-11·12 - 1 90•32 5.312 MOT USE�-��___:_ �l�-=� 
23 KP •2:11 lr2•2"-l IUICATING WATT•TUNSDUCER,(POLY PH. 2 CC) 1·2·3-5-6·7-9 T O I2 .190·32 5.312 NOT USED 5·7 NOT REQ. 

I -�--i \l- - -.�,� I =�� / I ll .... -=}--:::- + 2q. KP2-UI lP2·2�1 'IIIDICUING WATT•TUNSOUCIR {POLY PH. 3 CC TO l:.t: .190•32 5.312 HOT USED - NOT REQ-
12& I 1<•1.11 IC•2" TUIIIfOINER TYPE RECTIFIER AIO<ETER 3-5_______ . 19_0�32 3.750 

- MOT USED __ -� -�-

121 11-2�1 ILlCUICAL RESISTANCE TliERMOMHlR 1-2•3-"·5-t-7 .190·32 3.750 NOT USED NONE NOT REQ. 
In 
21 llt2•231 IR2•nl SPElD!IHIJICATOI 1-2·3-S-9-10 .190·32 3-750 HOT \JSEo HONE NOT REQ. 

12i ___l_C•.DI EXrANOlD SeALE VDLTMET£R 3-S -- -- .190-32 3.750 HOT USED ��-:! ,_ . R!_� 
4ll •1 l.6P7 DIMENSION PER TABLE . MIIX 2 L3" A 64 A 15 "-

� � '!'""""' .o--j '"''"" ,-----h- l 08 /--'428THD _.'l_ THREADS 

// f H JyNI, I I pER TABLE 
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K-241 LINE SWITCHBOARD INSTRUMENTS 
------------------------------------------------

REAR VIEW 

+OUT PUT­

�';f�E�A:!�tJ:FLECT TO THE RIGHT FOR 

Fig. 2 1 .  Type KP2-24 1 Indicating 
VAR Transduc er Single 
Phase. 

Fig. 24. Typ e KI24 1-3  P hase 4 Wire 
P ower Factor M eter 

REAR 'llfW 

Fig. 27 KP24 1-2 Current Coi l  Watt­

m eter for use on 480 volts. 

REAR IJIEW 

OUTPU T -

Fig. 22. Type KP2-24 1 Indicating 
VAR Transd ucer 2 Current 
Coil. 

REAR VIEW 

3 2 I 

Fig.  25 Type KP24 1 Single Element 
Wattmeter for 3 Phase 3 Wire. 

Fig. 28 K P 24 1-3 Current Coil  Watt· 

meter fo r use on 480 volts. 

REAR VIEW 

0 3 2 I PMASE SHIFTING TRANSFORMER 

.f. OUTPUT-

F ig. 23 . Type KP2-24 1 Indicating 
VAR Transducer 3 Current 
Coil. 

Fig. 26 KP24 1 Single Phase Watt· 

m eter for use on 480 volts. 

120 v 

50 TO 400 
Hz  

REAR V JEW 

Fig. 29 KR24 1 Sp eed Indi cator 

876A468. 
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1 2 0  v 

50 TO 400 

REAR V I E W  

I I 
I I rrTF1m:RJ I I I I! � t • I  C .:-� "z 

------' 

J l l  
FOR M V  DEVIC 
FILTER MAY 

BE USED 

Fig. 30 K R-2-24 1 S d I d pee n i cator 

876A469. 

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

R ELAY- I N STR U M E NT D IVI S I O N 

I . L .  4 3 -2 4 1  p 

C O R P O R A T I O N  

N EWAR K, N .  J.  
Printed i n  U.S.A. www . 
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Westinghouse I .L. 43-241 a 
INSTALLATION • OPERATION • MAINTENANCE 

INSTR U CTIONS 
- K-241 LI N E ­

SWITCHBOARD INSTRUMENTS 

FOU R  AND ON E-HALF I NCH CLASSI FICATION 

FULL-VI EW CI RCULAR SCALE TYPE 

G E N E R AL 

Type K- 24 1 instruments are designed and 
built to meet or exceed t he requirements of 
American Standard C39 . 1  for electrical indicating 
swit chboard instruments . The rated accuracy 
class is one per cent. 

C ASES 

The first letter in the Type designation indi­

cates t he form of case used.  K = Rectangular 
Flush Cas e ,  Flange mounted . 

MECHANISMS 

The se cond letter in the type designation in-
dicates the principle of operation. 

X = Permanent magnet moving coil 
A = Repulsion-Attraction, moving iron 
P = Watt transducer plus X 
I = Rotating iron vane 
C = Rectifier plus X 
F = Iron core electromagnetic 

All of the above mechanisms employ the taut 

band suspension bearing system except the I and 

F types. 

CAUTION: When the instrument me chanism is ex­
posed, avoid contact with the tension springs. 
These springs are precisely made and positioned. 
and any pressures inadvertently applied to them 
may cause misalignment of the moving element. 

DIAL NOTES 

References to type style number, use of 
external components if required, coil ratings , 
calibration data etc . ,  are made on the dial mas k .  

I N S T ALLA T I O N  

Unpack instruments carefully. Terminal and 

mounting hardware,  and any external components 
may be in separate p ackage s .  

Drill p anels and connect instruments accord­

ing to the diagrams in this leaflet, or according 

SUP ERSEDES I.L. 43-241 P 
*Denot es chang e from s upers eded iss ue .  

to switchboard drawings i f  instruments are sup­
plied as part of a switchboard. 

Before energizing the instrument, adj ust the 
pointer to zero by means of the zero adjuster at 
the front of the instrument. 

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

HIGH VOLTAGE OPERATION 

All instruments are insulated for SUO volt 
maximum servi c e .  

When voltmeters are used with external 
resi stors on voltages higher than the insulation 
rating of the instrument, one terminal of the in­
strument should be grounded. 

Ammeters with external shunts must be used 

with leads having the resistance specified in the 
dial notes.  If the circuit voltage exceeds the 
insulation rating of the instrument, the shunt 
should be in the grounded side of the line . 

GROUNDING OF CASES 

Instruments, when mounted on grounded metal 
structures, are considered adequately grounded 
when secured to the structures by metal hard­

ware. For mounting on insulated structures any 
one of the three case to b ase mounting screws 
may be used as a grounding terminal . 

R EP A I R S A N D  R E N E W A L P A R T S  

The usual procedures and practices employed 
for s ervicing mechanisms of pivot-jewel typ e  

instruments cannot be applied t o  suspension type 
instruments . For this reason we recommend that 

all instruments in need of mechanism servicing 

be returned to the factory. 

Orders for renewal parts should include the 
name of the part and the style and serial number 
of the instrument, app earing on the dial mas k . 

E FFECTIVE FE BRUARY 1970 www . 
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� TYPE 

I ll•iJI KX-2�1 l lhill KX.2� I 
I 1•23 i u-z�i 

' u-a11 11-m 

u-n1 

""'" 
li•UI ll•i'i 

• II•UI .nJ 
9 11•211 1 1 •2•1 

io I n-••• ..... , 
I I  111-JII Ktl•:nl 

i• IP•li i P•n 
II IP• 31 IP•U 
i� u .. zal KX·2�1 

16 
il lh23 1 A•nllnlll 
ir u-ni u-ni(lll) 
it Qdii IC�2Jt.i 
io l ... ui u.nilllll 
D� Zl lt-2ii KR•ZJt.l 

u_in•2•ill IPZ•ni 
JJ_ ln-lll illilli 
,. m-a11 na-n i 

'2• l 1c-ni •••••1 , .. ... ,.i 
Ill, 
'2i Kli•lll KR2·,.1 

,,., IC-ni 
� !!.=23_L!!.-JI!L 
31 Kl-231 KI-21U 

n· I 
';;.j� -+1-llll---.,. 

.i__t' 

' 

HISTRUHEHT 

D.C.  llt:I11S INCLUDING A*ETEU UP TO 20 AWP 
D.C. ANMETEU 10 I 60 AMP. 
RECTI Fl ER l lfSTS. EXCEPT TIIAIUFORWEII: TYPE 
TEMPERATURE : I Mill CATOR 
A. C. YOLTM£TU UP TO 800 y, 

A. C. AMNfTU UP TO & I MCLUDIMO 20 ANF __ 
-. SYIICUOICOI'E - SI MQLE PHASE <XNI 50 & 60 HZ 

POWll FA�TOII: MET£R .. SINGLE PH.lSf: - COI<t4 50 & 60 HZ  
POWU FACTOR MUll - 3 PUSE 
W TTMlT£1, Pllf PH. 2CC) 
FRE�EIICY N!TER SELF COHTAI NED 
W.IT114ETU•IPDLY PH. ,3 C) 
.. Tll4lTER'  S I N GLE PHASE 
O.C.  VDL114ETER {3 TERM. ) 

A. C. W'OLTMETER UP TO 600 VOLTS 
A. C. At+IETER UP TO & . INCLUDING 20 AMP 
lLECTIICllLY 'SUPPRESSED II HST; 
,.C • .  DOUILE RANGE AMMETER 

'nliD IIltiCATOR 

I IHDICATIIf0 'WAn•TRAMSDUCER , ( S I NGLE PHASE} 
! I IIDICATIIIG 'WAn"'TIAHSDUCER , ( POLY PH. 2 CC) 
I I IUtiCATUB.WAn"'TRAHSDUCiR , ( POLY PH. 3 CC 
TIAIISFOIMER TYPE RECTifiER AIII!TER 
ELECTRI CAL RESISTANCE THERMOMETER 

'SPEED'IIf.IJI CATOR 
EXPANOID SCALE VOLTMETER 
SYJII� . ..  All SINQLE PH. HI SHOCK & lKlO HZ COI44 P.f. I£TER ... llL SINGLE 1'11. Hl SHOCK l LlOO HZ CtJt.l 

427 
64 

ASSEM. FOR PANELS 

FROM � TO 2tT K .  

TERNIIU.LS I N  TERM. D lt -4 .  RESISTOR ''"'OW- Tt8JUR I DIAL EXTERNAL 
POSITION NO. TH>. • """ I LLUMI NATION TRANSFORMER TYPE 

TERHIIU.LS RESI STOR 
3-5 • 190-32 2.813  NOT USED 6·1 REQ. _JilT US_ED 
3-5 1 /1-28 2.813  NOT USED 6·1 REO. NOT USED 
3-5 . 190-32 2.8 13  NOT USED 6·1 REQ. �T USED I ·-·-·- - , Jg0-32 2 . 8 1 3  NOT USED 9-10 REO. NOT USE! 
3-5 . 190·32 3.  � "'" 9-10 NOT REQ. MOT USED 
... , JQ0•32 3. 750 

-
NOT USED 9·10 ��USED _ NOT REQ. _ �-� DIA 14 HOLES) FOR PANELS UP TO ;f- THICK � 01� I 4 HOLES) FuR PANELS tz TO 2 t THICK 1-2-9-10 . 19 .,. .. . . .  HOT USED HONE 

- ... , . . 191)--32 5 . 3 1 2  HOT USED NONE 
1-Z-8-9 .. 10 . 190-32 5 . 3 1 2  USED HONE 

1 -2•3-5-6-7-9-1 0  . 1 90-32 5 . 3 1 2  H O T  USED 5·1 
H . ]90-32 3. 750 NOT USED 6·1 
I TO 10 . 1 90-32 5 - 3 1 2  N O T  USED 5·7 
3 .. 5-s-1 . 190-32 5 . 3 1 2  H O T  USED 6-1 
3-Ll-5 . 1 90-32 . 8 1 3  D T  USED 6-1 

1-2 . 190.:32 .813  OT USED 6·1 
1 ·2 . 190-32 2 . 8 1 3  NOT USED 6·1 
H . 190-32 3.750 NOT U3<' ·-
1-2-9-10 . 1 90-32 2 . 8 1 3  MOT USED HONI 

., ... ,. . 190-32 .750 �OT USEO MDHE 
3-5-6-7- 1 1- 1 2  . 190-32 5.312  II O T  USED 6·7 

_NON_E __ REQ 
NO_N E _  - ,Q --
HONE - - '!2!�� 
NOT REQ. HOT USED 
REQ. NOT� 

,,_ 
HOT REQ . NOT USED 
HOT R<Q. MOT �_ 
REQ. HOT USED 

HOT REQ: HOT USED -
HOT REQ. NOT USED --

ieQ: �J U_SED._ 
HOT RE-� "'LilSED 

HOT-� 
_, ____ 

NOT USED 
NOT !EQ. NOT USED 

rt / 
=I'!' I I / I I �-

- - -+--- -
1 

t ,

_J__ 

_ _  ' I  I 0''9--
1 ' 

=�� / 
1-2·3-5-6-7-9 TO 12 . 1 90-32 5-312  HOT USED 5·7 HQT REQ. HOT USED l�( � 

TO " : 1 90-a2 5-312  NOT USED 
NOT U�E�-·5 • ��0_:!2 J.750 

1 -2·3-�-5-6-7 . J!Kl-3:2. 3.750 HOT USED 

1 -2-3-5-9-10 • 1 90-32 3-750 NOT USED 
3-5 ·ilHl 3.750 NOT USEil 
1-2-9-10 . 190-32 5.312 ""'" 
1-2-9-10 .190-32 5.312 USED 

,5• 
6·1 
NONE 

NOME 
6·1 
""'E 
""' 

NOT REQ. HOT USED - -
REQ. HOT USED 
MOT 1£Q. NOT USED -

_, 
NOT R:EQ • HOT \JSED 
REQ. :i�� '"'E 
N_�_i___ -�� 

25 TERMI NAL D IMENSIONS PER TABL:. E--- - 232j1 TH H E A D S  -- · A 1 1�00 MAX. pER TABLE lb;;c;: A I 916 / ' 
Mi� / I 

0 "' 

' 1 'Jl 
TUB ULAR � RESISTOR 

----- - ":--+---+--· I : (WHEN USED) 

--�1-'--1 -"' 
I I 

- -�T _ _  lJ 

RF 51STOR CAGE 
WHfN USED SEE TABLE 

- 32 THO 

't 
:C· 

I I  ·- I [<';  

DRi LLING PLAN 

T E R M ' tJAL P<JSITIONo 
PER TABLE 
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K-241 LIN E  SWITCHBOARD INSTRUMENTS 
-----------------------------------------------

REAR 1/IEW 

.OUTPUT­

�'&�.U��:��tJ:FLECT TO THE RIGHT FOR 

Fig. 2 1 .  Type 
VAR 
Phase. 

KP2-241 lndi eating 
Transducer Single 

R£AR V I E W  

Fig. 24. Type K/24 1-3  P hase 4 Wire 
Power Factor Meter 

Fig. 27 KP 24 1-2 Current Coil  Watt­

meter for use on 480 volts. 

Fig. 22. 

3 2 I 

REAR VIEW 

O UTPUT-

Type KP2-241 Indicating 
VAR Transd ucer 2 Current 
Coil. 

REAR VIEW 

Fig.  25 Type KP241 Single E lement 
Wottmeter for 3 Phase 3 Wi re . 

Fig. 28 KP24 1-3 Current Coi l  Watt­

meter for use on 480 volts. 

Fig. 23 . 

REAR VIEW 

+OUTPUT-

Type KP2-241 Indicating 
V AR Transd ucer 3 Current 
Coi l. 

Fig. 26 KP24 1 Sin gle Phase Watt­

meter for use on 480 volts. 

120 v 

50 TO 4 0 0  
H z  

REAR VIEW 

Fig. 29 K R 24 1 Speed Indi cator 

876 A468. 
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REAR V I E W  

1 2 0  v 

50 TO 400 ___ _____J 

I 1 I I 
r+l TF1illRl I I I 

,. � t 11 L � +- � Hz J l l  
FOR M Y  DEVIC 
FILTER MAY 

BE USED 

Fig. 30 K R- 2- 24 1 Speed I n di c ator 
876 A469. 

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

RE LAY- I N STR U ME N T  D IVI S I O N  

I . L. 43-241 Q  

C O R P O R A T I O N  

N EWAR K, N .  J .  
Printed in U.S.A. www . 
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I NSTALLATION • 

Westinghouse I. L.  43-241 R 

OPERATION • MAINTENANCE 

INSTRUCTI O NS 
- K-241 LIN E ­

SWITCHBOARD I NSTRUMENTS 

FOU R  AND ONE-HALF I NCH CLASSIFICATION 

FULL-VI EW C IRCULAR SCALE TYPE 

G E N E R A L  

Type K- 24 1 instruments are designed and 
built to meet or exceed t he requirements of 
American Standard C39 . 1  for electrical indicating 
switchboard instruments . The rated accuracy 
class is one per cent . 

CASES 

The first letter in the Type designation indi­

cates the form of case used.  K = Rectangular 
Flush Case , Flange mounted.  

MECHANISMS 

The second letter in the type designation in-
dicates the principle of operation . 

X = Permanent magnet moving coil 
A = Repulsion-Attractio n ,  moving iron 
P = Watt transducer plus X 
I = Rotating iron vane 

C = Rectifier plus X 
F = Iron core electromagnetic 

All of �he above mechanisms employ the taut 

band suspension bearing system except the I and 

F types. 

CAUTION: When the instrument mechanism is ex­
posed, avoid contact with the tension springs. 
These springs are precisely made and positioned. 
and any pressures inadvertently applied to them 
may cause misalignment of the moving element. 

DIAL NOTES 

References to type styl e number, use of 
external components if required, coil ratings , 
calibration data etc. , are made on the dial mask . 

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

Unpack instruments carefully .  Terminal and 

mountin g  hardware, and any external components 
may be in separate p ackages . 

Drill p anels and connect instruments accord­
ing to the diagrams in this leaflet, or according 

to switchboard drawings if instruments are sup­
plied as part of a switchboard . 

Before energizing the i nstrument , adj ust the 
pointer to zero by means of the zero adjuster at 
the front of the instrument. 

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

C AUTION: Dial and pointer may be at dan gerous 
voltage levels when instrument is 
energized. 

HIGH VOLTAGE OPERATION 

All instruments are insulated for 800 volt 
maximum service .  

When voltmeters are used with external 
resistors on voltages higher than the insulation 
rating of the instrument , one terminal of the in­
strument should be grounded. 

Arrm:e ters with external shunts must be used 

with leads having the resistance specified in the 
dial notes. If the circuit voltage exceeds the 
insulation rating of the instrument, the shunt 
should be in the grounded side of the line . 

GROUNDING OF CASES 

Instruments, when mounted on grounded metal 
structures , are considered adequately grounded 
when secured to the structures by metal hard­
ware. For mounting on insulated structures any 
one of the three case to base mounting screws 
may be used as a grounding terminal. 

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

The usual procedures and practices employed 
for s ervicing mechanisms of pivot-jewel type 
instruments cannot be applied to suspension type 
instruments. For this reason we recommend that 
all instruments in need of mechanism servicing 
be returned to the factory. 

Orders for renewal parts should include the 
name of the part and the style and serial number 
of the instrument, appearing on the dial mask. 

These instructions neither c over a l l  detail s  or variation s  in equifment nor pr ovide for a l l  c ontinge ncies with regard to 
instal lati on ,  operation or maintenanc e .  On reque s t ,  W e stinghouse wil be g lad to s upply further information as t o  particular 
problems or questions which are not c overed s ufficiently for the purcha ser' s need s .  

SUP ERSEDES L L. 43-241 Q 
*Denotes change from supe rseded issue . EFFECTIVE FEBR UARY 1971 www . 
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ASSEM. FOR PANELS 
FROM � TO 2-fTK. � 32 THO 

I I  _ r ___ _u 
RF SIS TOR CAGE 

I T H I CK A NE L S  UP TO 
4 � TO 2 .L THICK 

2 uiA 14 HOLESI FOR p ESI FuR PANELS 32 2 
�- 16 

� Dl� (4 HOL ���+�  -1� II / 
-- - �-

I � 0
',. 
- I 

- I / I � j_� 
�-�- - - ��--l I I ! I f. 
_ , iii 

TERMI NAL 
THHE A D S  

PER TABLE 

DRiLLING PLAN 
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:cl� 

W H E N  USED S E E  TABLE 

T E. H Mt N AL PUSITIONS 
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K-241 LINE SWITCHBOARD INSTRUMENTS 

REAR VIEW 

+OUTPUT­

����f��.:��tJ:FLECT TO THE RIGHT FOR 

Fig. 2 1 .  Type 
VAR 
Phase. 

KP2-24 1 Indicating 
Transducer Single 

EXT. RF.S. USED 
EXCEPT WITH 69V P .  T .  1 S 

Fig. 24. Type K124 1-3 P hase 4 Wire 
Power Factor M eter 

REAR 'l!f_W 

Fig. 27 KP 24 1-2 Current Coil  Watt­

m eter for use on 480 volts. 

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

REAR VIEW 

OUTPU T -

Fig. 22. Type KP2-24 1 Indicating 
VAR Transducer 2 Curren t 
Coil .  

3 2 I 

Fig. 25 Type KP24 1 Single Element 
Wattmeter for 3  P hase 3 Wire. 

Fig. 28 K P 24 1- 3 Current Coil  Watt­

meter for use on 480 volts. 

REAR VIEW 

+OUTPUT-

Fig. 23 . Type KP2-24 1 Indicating 
VAR Transducer 3 Current 
Coil. 

Fig. 26 KP 24 1 Single Phase Watt­

m eter for u se on 480 vo lts. 

R E A R  VIEW 

120 v 

50 TO 400 ------' 
H z  

Fig. 29 KR24 1 Speed I n di cator 

876A468. 
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W E S T I N G H O U S E  

REAR VIEW 

120 v 

50 TO 400 ___ _____] 

I I I I rr-TF1ffiRl I I I I. j, ' • j 
"z L _: t� J l l  

FOR M V  DEVIC 
FILTER MAY 

B E  USED 

Fig. 30 K R-2-24 1 Sp eed Indicator 
876A469. 

E L E C T R I C  

R ELAY- I N STR U M ENT D IV I S I O N 

I .L.  43·241 R 

C O R P O R A T I O N  
N EWAR K ,  N .  J. 
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I NSTALLATION • 

Westinghouse I . L .  43 -24 1 T  

OPERATION • MAINTENANCE 

INSTRU C T I O NS 
- K-241 LIN E ­

SWITCHBOARD I NSTRUMENTS 

FOU R  AND ON E-HALF I NCH CLASSI FICATION 
FULL-VI EW C I RCULAR SCALE TYPE 

G E N E R AL 

Type K- 24 1 instruments are designed and 
built to meet or exceed t he requireme nts of 
American Standard C39 . 1  for electrical indicating 
swit chboard instruments . The rated accuracy 
clas s is one per cent . 

CASES 

The first letter in t he Type designation indi­

cates t he form of case use d .  K = Rectangular 
Flush Case , Flange mounted . 

MECHANISMS 

The second letter in the type designation in-
dicates the principle of operation. 

X = Permanent mag net moving coil 
A = Repulsion- Attractio n ,  moving iron 
P = Watt transducer plus X 
I = Rotating iron vane 

C = Rectifier plus X 
F = Iron core electromagnetic 

All of the above mechanisms employ the taut 

band suspension bearing system except the I and 

F types. 

CAUTION: When the instrument mechanism is ex­
pos ed, avoid contact with the tens ion springs. 
These springs are precisely made and positioned. 
and any pressures inadvertently applied to them 
may cause misalignment of the moving element. 

DIAL NOTES 

References to type style number, use o f  
e xternal components if required, coil ratings , 
calibration data etc . , are made on the dial mask . 

I N S T A L LA T I O N  

Unpack instruments carefully. Terminal and 

mounting h ardware,  and any external components 
may be in separate p ackages.  

Drill p anels and connect instruments accord­
ing to the diagrams in this leaflet, or according 

to switchboard drawings i f  instruments are sup­
plied as part of a switchboar.d . 

Before energizing the i nstrume nt, adj ust the 
pointer to zero by means of the zero adjuster at 
the front of the instrument. 

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

C AUTION : Dial and pointer m ay be at dan gerous 
vol tage levels wh en instrument is 
energized.  

HIGH VOLTAGE OPERATION 

All instruments are insulated for 800 volt 
maximum service.  

When voltmeters are u sed with external 
resistors on voltages higher than the insulation 
rating of the instrument, one terminal of the in­
strument should be grounded. 

Ammeters with external shunts must be used 

with leads having the resistance sp ecified in the 
dial notes . If  the circuit voltage exceeds the 
insulation rating of the instrument , the shunt 
should be in the grounded side of the line. 

GROUNDING OF CASES 

Instruments,  when mounted on grounded metal 
structures , are considered adequately grounded 
when secured to the structures by metal hard­

ware . For mounting on insulated structures any 
one of the three case to base mounting screws 

may be used as a grounding terminal . 

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

Repair work can be done most sat isfac t orily at 

the fact ory , or at any authorized Inst rument Repair 

Facility �see Service Directory 4 3 - 000).  However, 

interchange able p arts c an be furnished t o  the cus­

tomers who are equipped for doing repair work.  When 

ordering parts always give c omplete nameplate dat a. 
The s e  i n s tructions ne ither c over a l l  d e t a i l s  or variations in equifment nor provide for all c ontingencies with regard to 
i n s t a l la t i on , opera.t i on or !lla intenanc e .  On req ue s � ,  W e s t i n g h'? use wil be g l\'d t o  s upply further informat i o n  a s  t o  part icular  
prob lems or  q ue s twns wh1 ch are not c overed s uffJCJent l y ,for the purc haser s needs . 

S U P E R S E D E S  I . L .  43-24 1 S  E F FE C T I V E  NOV E M B E R  1 972 
*Denotes change from s u persedes i s s u e .  www . 
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'2! 
!:!! TYPE 
:::; 
I KX-231 KX-241 

2 KX-231 KX-241 
3 KX-231 KX-241 

4 KX-23 1 KX-241 

5 KC-241 

KR4-241 

7 K l -231 K l -241  

K -23 K l -241  
9 K l -231 K l -241  
10 KP-23 1 KP-241 

_U_ KR3-23 1 KR3 -241 

12 KP-23 1 KP-2 4 1  
1 3  KP-23 1 KP-241 

1 4  KX-23 1 KX-241 
15 KV-23 1 KV-241 

16 KA-23 1 KA-241 

17 KA-23 KA-241 
1 8  KC-231 KC-241 

19 KA-231 KA-241 

?n KV-" KV?-?< 
2 1  KR-23 1 KR-241 

22 KP-2-23 1 KP2-24 1 
23 KP2 -231 KP2-24 1 

24 KP2-23 1 KP2-241 

25 KC-23 1 KC-241 

26 KX-24 1 

27 KV2-23 1 KV2-241 

28 KR2-23 1 KR2-241 

29 KC-24 1 

30 K l -231 K l -241  

3 1  K l -231 K l -24 1 

32 K I -23 I K I -24 1 

) 

1ERMI NALS I N  TERM, D I M .  RE S I STOR 
I NSTRUMENT POS I T I ON  NO, Tf{) ,  A CAGE 

D. C • I NST' S I NCLUO I NG AMMETERS UP TO 20 AMP 3-5 . 1 90-32 2 , 8 1 3  • NOT USED 

0, C • AMMETERS 30 & 50 AMP, 3-5 1 /4-28 2 . 8 1 3  NOT USED 
RECT I F I ER I NSTS, EXCEPT TRANSFORMER TYPE 3-5 1on." 2 . 8 1 3  NOT USED 
TEMPERATURE I ND I CATOR 3-4-5-6-7 '---;,..-! 2 . 8 13 NOT USED 
EXPANDED SCALE VOLTMETER M I L-V-23 1 5 1 8  3-5 3 ,750 NOT USED 
FREDIIENCY ME1ER Ml L-M-23 167 3-5 3, 7�0 NOT USED 
SYNCHROSCOPE -S I NGLE PHASE CDMM . 50 & 6OHZ 1 -2-9- 1 0  5 3 1 2  NOT USED 

POWER FACTOR METER • S I NGLE PHASE • CCJ.1M 50 & 60HZ 1 -2-9- 1 0  5 . 3 1 2  NOT USED 
POWER FACTOR METER • 3 PHASE 1 -2-8-9 - 1 0  5 . 3 1 2  USED 

WATTMETER POLY PH, 2 C C)& KV-231 KJJ-2�1 VAR S , C . ( 3  PH. 3W) 1 -2-3-5-6-7-9 - 1 0  5 , 3 1 2  NOT USED 

FREQUENCY METER SELF CONTA I NED 3-5 3, 750 NOT USED 

WATTMETER POLY PH 3 CCl I TO 1 0  5 . 3 1 2  NOT USED 
WATTMETER S I NGLE PHASE )  3-5·6-7 5 , 3 1 2  NOT USED 

0 c VOLTME1ER (3 TERM . )  3-4-5 2 . 8 1 3  NOT USED 
VARMETER SELF CONT. ( 3PH 4W) I TO 1 2  ' ' "  NOT USED 

A, C. VOLTMETER UP TO 600 Vll. TS 1 -2 2 8 1 3  NOT USED 

A C AMMETER UP TO & I NCLUO I NG 20 f>W 1 -2 8 13 NOT USED 
ELECTR I CALLY SUPPRESSED I NST. 3-5 • 750 NOT USED 

A, C, OOJBLE RANGE AMME1ER 1 -2-9- 1 0  , 8 1 3  NOT USED 

I Nn i CAT I NC VOR -TRANSfiiiCER S C 3 PH 3W I TO 1 2  5 , 3 1 2  NOT USED 
SPEED I NOI  GATOR 1 -2-9- 1 0  3 ,  750 NOT USED 
I NO I CAT I NG WATT-TRANSDUCER ( Sl NGLE PHASE) 3-5-6-7- 1 1 - 1 2  5 , 3 1 2  NOT USED 
I ND I CAT I NG WATT-TRANSDUCER ( POLY PH. 2 CC) 1 ·2-3·5-6-7-9 TO 12 5 . 3 1 2  NOT USED 
I ND I CAT I N G  WATT-TRANSClJCER ( POLY PH. 3CC) I TO 1 2  

TRANSFORMER TYPE RECT I F I ER AMME1ER 3-5 

ELECTR I CAL RES I STANCE THERMCJ!.IE1ER 1 ·2 ·3·4-5-6-7 

I ND I CATING VAR TRANSDUCER S , C  (3PH. 4W) I TO 1 4  

SPEED I ND I CATOR 1 -2 -3-5 -9- 1 0  

EXPANDED SCALE VOLTMETER 3-5 

SYNSCP. -ALL S 1 NGLE PH, H I  SHOCK & 400 HZ CO+i 1 -2·9-10 

P - F .  METER-ALL S I N GLE PH. H I  SHOCK & 400HZ CCJ.1M 1 -2-9- 1 0  

P . F ,  METER 3 PHASE 4 W I RE  1 ·2·8·9 · 1 0  

DIMENSIONS PER TAB L E 
---- A 

5 . 3 1 2  NOT USED 
3 ,  750 NOT USED 
3 .  750 NOT USED 
5 . 3 1 2  NOT USED 

3 . 750 NOT USED 

3 .  750 NOT USED 

5 . 3 1 2  USED 

5 , 3 1 2  USED 
5 . 3 1 2  USED 

TERMINAL 

THREADS 
PER TABLE 

0 
"' 

- -· - - �������� 
I I 

(WHEN USED) 
- -., 

4 �= P�WL� ���"' 9 I 3l T0 2z TK. 

_ __ _ _  ., 
..; I I  ----r--U 

RESISTOR CAGE 
WHEN USED SEE TABLE �_1 14-- 2 -43 U"'-'Jt_!_32 THO 

I --------1 8 
' 

USED W I TH I LL I M I NATinN "" 
D I AL EXTERNAL 

I LL�� 7�!�� TRANSFORMER 

6-7 REQ, 

6-7 REO, 
6-7 REq . 
9 - 1 0  REQ, --
NONE NOT RE • 

NONE NOT RE • 
NONE NONE 
NONE NONE 
NONE NONE 
5-7 NOT REQ, 
6-7 REQ. 
5-7 NOT REQ 
6-7 NOT REQ . 
6-7 REQ. 
NONE NOT REQ. 

6-7 _ __ NOT REQ. 
6-7 NOT HEQ . 
6-7 

NOT��Q:---NONE 

NONE __ NOT REQ . 
NONE NOT REQ , 
6-7 NO T  REQ .

-

5-7 NOT REQ. 

5-7 ___ NOT REQ. 
6-7 REQ, 

NONE NOT REQ. 
NONE NOT REQ. --
NONE NOT REQ . 
6-7 REQ . 
NONE NONE 
NONE - NON: 
NONE NONE 

T E R M I NAL POSITIONS 

PER TABLE 

TUBULAR 
TYPE 
RESISTOR 

NOT USED 

NOT SEn 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
REQ. 
REO 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
NOT USED �T USED 
NOT USED 

NOT USED 
NOT USED 
NOT USED 

NOT USED 

NOT USED 
NOT USED 

NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

NOT USED 

EXT, RES I S , 
TYPE VR-825 

NOT USED 

� r---

' 

REQ .  

F I RST t.(A DE FOR ASSEM. DWG, 4-09CII-86 

\ fsD1A . (4 HOLES) FOR PANELS UP T O * THICK ts DIA. (4 HOL ES) FOR PANELS{z TO 2� THICK 

SUB,31i 

S U B . 3 4 
* 4 0 9 C 6 l 9  

� ' 
"' 
� 

r 

:z 
m 

(It 
::1( 

-t 
n 
:::z:: 
"' 
0 
,.. 
;10 
0 

:z 
(It 
-t 
;10 
c 
� 
m 
:z 
-t 
(It 
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K-241 LINE SWITCHBOARD INSTRUMENTS 

REAR VIEW 

+OUTPUT-

VARMETERS WILL DEFLECT TO THE RIGHT FOR 
LAGSIN& VAA-PLOW 

F i g. 2 1 .  Type 
VAR 
Phase. 

KP2-24 1 Indicating 
Transducer Single 

Fig. 24. Type K124 1 - 3  P hase 4 Wire 
P ower Factor M eter 

Fig. 27 KP24 1- 2 Curren t Coi l  Watt­

m eter for use on 480 volts. 

REM-I: \/ I E  W 

OUTPUT -

Fig. 22. Type KP2-24 1 Indi cating 
VA R Tran sducer 2 Current 
Coi l  with phase shifter 

3 2 l 

REAR VIEW 

Fig. 25 Type KP24 1 Single E lement 
Wattmeter for 3 Ph ase 3 Wire. 

0 3 2 I 

Fig. 28 K P 24 1 - 3  Current Coi l  Watt­

m eter for use on 480 volts. 

F ig. 23. 

+ OUTPUT-

Type KP2-24 1 Indi cating 
VA .� Transducer 3 Current 
Coil with phase shifter 

Fig, 26 KP24 1 Sin gle P hase Watt­

m eter for use on 480 volts. 

120 v 

R E A R  V I EW 

SHIELDED GABLE 

TO R E L U C TA N C E  

P I C K U P  

5 0  T O  400 
H z  

Fig. 29 K R 24 1  Speed Indi cato r 

8 76A468. 
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3 2 I 
REAR VIEW 

U ... (T(�3 IIU. DEFLECT " llt[ II GilT fOI (AQGIII YAI FLOW 

Fig. 33. KV2-24 1 Two Current C o i l  
self  contained indicating 
Var-transducer. For single 
phase test connect ion, see 
drawing 880A 128. 

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

REAR V I E W  

SHIELDED CABLE TO RELUCTANCE 
PICKUP 

1 2 0  v 
50 TO 400 

"z 

I I 
I 1 rr-TF1ffiRJ I I I 

IJ, � ' 4 1 
I 2 f ' 

L _ +-. � J l l  
FOR M Y  DEVIC 
FILTER MAY 

BE USED 

Fi g. 30 KR-2- 24 7 Speed I n di c ator 
876A469. 

REAR V I EW 

Fig.  3 1. KR4 -24 1 Fre quency M eter 

REAR V I EW 
0 3 2 1 �ARNETERS II'I LL DEFLECT 

TO THE R I GH T  fOR L�GG 1 MG �All 
FLO II 

F ig. 34. K V-24 7 Three C urrent Coil  
Self C ontained Varmeter. 
For s ingle phase test 
connection see D rawing 
880A 085. 

E L E C T R I C  

RE LAY- I N ST R U M E NT D IV I S I O N  

I I I 

..... ..... 

-.rill W'IU IUlltT ll M 
• ..,. ... Ulllll ,.. fUll 

I . L .  4 3 -2 4 1 T  

Fig.  32 . KV-24 7 Two Current Coil  
Self Contained Varmeter. 
For s ingle ph ase test con-

nection 

0 3 2 1 

see D rawing 880A086. 

REAR VIEW 
YAJIMHERS IIILL DEFLECT TO THE R IGHT FOR LA.GGING Y.I.R FLOW. 

Fig. 35 .  KVZ-24 7 Three Current 
C o i l  Self Contained Indi­
cating Var - Transducer. 
For single phase test 
conn e ct ion see D rawing 
880A085. 

C O R P O R A T I O N  
N EWARK, N .  J.  

Printed in U . S . A .  www . 
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INSTALLATION • 

Westinghouse I . L .  43-24 1 U 

OPERATION • MAINTENANCE 

INSTRUCTI O NS 
- K-241 L I N E ­

SWITCHBOARD I NSTRUMENTS 

FOU R  AND ONE-HALF I NCH CLASSIFICATIC)N 
FULL-VI EW CI RCU LAR SCALE TYPE 

G E N E R A L  

Type K- 24 1 instruments are designed and 
built to meet or exceed t he requirements of 
American Standard C39 . 1  for electrical indicating 
swit chboard instruments . The rated accuracy 
class is one per cent. 

CASES 

The first letter in the Type designation indi­

cates t he form of case use d .  K = Rectangular 
Flush Cas e ,  Flange mounte d .  

MECHANISMS 

The se cond letter in the type designation in-
dicates the principle of operation . 

X = Permanent mag net moving coil 
A = Repulsion- Attraction , moving iron 
P = Watt transducer plus X 
I = Rotating iron vane 

C = Rectifier plus X 
F = Iron core el ectromagnetic 

All of the above mechanisms employ the taut 

band suspension bearing system except the I and 

F types. 

CAUTION: When the instrument mechanism is ex· 
posed, avoid contact with the tension springs. 

These springs are pre cisely made and positioned. 
and any pressures inadvertently applied to them 
may cause misalignment of the moving element. 

DIAL NOTES 

References to type styl e number, use of 
external components if required, coil ratings,  
calibration data etc. ,  are made on the dial mask . 

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

Unpack instruments carefully. Terminal and 

mounting hardware, and any external components 
may be in separate p ackages. 

Drill p anels and connect instruments accord­

ing to the diagrams in this leaflet, or according 

to switchboard drawings if instrum ents are sup­
plied as part of a switchboard. 

Before energizing the ;_nstrument , adjust the 
pointer to zero by means of the zero adjuster at 
the front of the instrument. 

C I R C U I T  P R E C A U T I O �l S  

C AUTION : Dial and pointer may be at dangerous 
volt age levels when instrument is 
energized .  

HIGH VOLTAGE OPERATION 

All instruments are insulated for 800 volt 
maximum service .  

When voltmeters are used with external 
resistors on voltages higher than the insulation 
rating of the instrument, one terminal of the in­
strument should be grounded. 

Amn:eters with external shunts must be used 
with leads having the resistance specified in the 
dial notes . If the circuit voltage e xceeds the 
insulation rating of the instrument, the shunt 
should be in the grounded side of the li ne .  

GROUNDING OF CASES 

Instrument s ,  when mounted on grounded metal 
structures, are considered adequately grounded 
when s ecured to the structures by metal hard­

ware. For mounting on insulated structures any 
one of the three case to base mounting screws 
may be used as a grounding terminal . 

R EP A I R S AN D R EN E W A L  P A R T S  

Repair work can be done most satisfactorily at 

the fact ory , or at any aut horized Inst rument Repair 

Facility � see Service Directory 43 -000) .  However ,  

interchangeable p arts c an be furnished to the cus­

tome rs who are equipped for doing rep a lr work. When 

ordering parts always give complete nameplate dat a.  
The s e  i nstructions ne ither c over a l l  deta i l s  o r  v a r i a t i o n s  i n  eq uipment nor provide for all c ontingencies v. it h  regard t o  
i n s t a l lation , oper ation or !lla intenance . O n  req ue s t ,  W e s t i n g h� use w i ll be g ljtd to supply further i nformation as to part icular 
problems or q ue s t i o n s  wh1ch are not c overed s ufhc1ent l y ,for the purchaser s n e ed s .  

SUPERSEDES I . L .  43-241 T 
* Deno tes change from superseded i ssue . 

EF FECTI VE APRIL 1974 www . 
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S! TERMI NALS I N  TERM. D I M .  RE S  I STDR 
!II TYPE I NSTRUMENT POS I T I ON  NO, THJ. A CAGE 

::; 

I KX-23 1 KX-241 D . C .  I NST ' S  I NCLUD I NG AMMETERS UP TO 20 AMP 3-5 . 1 90-32 2 . 8 1 3 , NOT USED 

2 KX-23 1 KX-241 D . C .  AMMETERS 30 & 50 AMP. 3·5 1 /4-ZB 2 . 8 1 3  NO T  USED 
3 KX-231 KX-241 RECT I F I ER I NSTS, EXCEPT TRANSFORMER TYPE 3-5 • on_,, 2 . 8 1 3  NO T  USED 
4 KX -231 KX-24 1 TEMPERATURE I NO I GATOR 3-4-5-6-7 1'--r--1 2 . 8 13 NOT USED 
5 KC-241 EXPANDED SCALE VOLTMETER M I L-V-23 1 5 1 B  3-5 3 .  750 NOT USED 

Is KR4-241 FREQUENCY .METER Ml L-M-23167 3-5 3 .  750 NOT USED 
7 Kl -23 1 K l -2 4 1  SYNCHROSCOPE - S I NGLE PHASE COMM . 5 0  & 60HZ 1 -2-9-10 5 3 1 2  NOT USED 

Ia - K -23 1 Kl  -24 1 POWER FACTOR METER - S I NGLE PHASE - COMM 50 & 60HZ 1 -2-9- 1 0  5 . 3 1 2  NOT USED 
9 Kl -231 K l -2 4 1  1 POWER FACTOR METER - 3 PHASE 1 -2-8-9 - 1 0  5 , 3 1 2  USED 
10 KP-23 1 KP-24 1 - : WATTMETER (POLY PH , 2 C C) &  KV-231 KV�2�1 VAR S , C , ( 3  PH. 3W} 1 -2-3-5-6-7-9 - 1 0  5 . 3 1 Z  NOT USED 

KR3-23 1 KR3-241 FREQUENCY METER SELF CONTA I NED 3-5 3 ,  750 NOT USED 

1 2  KP-23 1 KP-24 1 WATTMETER (POLY PH 3 cc I TO 10 5 . 3 1 2  NOT USED 

1 3  KP-23 1 KP-24 1 WATTMETER S I NGLE PHASE 3-5-6·7 5 , 3 1 2  NOT USED 

1 4  KX-23 1 KX-241 0 c VOLTMETER 3 TERM. 3-4-5 2 , 8 1 3  NOT USED 

1 5  KV-23 1 KV-241 VARMETER SELF CONT, (3PH 4W) I TO 12 " NOT USED 

16 KA-23 1 KA-24 1 A . C .  VOLTMETER UP TO 600 VOLTS 1 -2 8 1 3 NOT USED 

17 KJ ·" KA-?&1 A r. AMMETER UP TO & I NCLUO I NG 20 AMP 1 -2 8 13 NOT USED 
1 8  KC-231 KC-241 ELECTR I CALLY SUPPRESSED lt!ST. 3-5 13.750 NOT USED 

1 9  KA-23 1 KA-241 A .  C ,  DOUBLE RANGE AMMETER 1 -2-9-10 . 8 1 3  NOT USED 

lzo IKVZ.23 KVZ-241 INDICAT ING VAR-TRANSOUCER S C 3 PH 3W\ I TO 12 5 , 3 1 2  NOT USED 
2 1  KR-231 KR-24 1 SPEED I ND I GATOR 1 -2·9-10 3 .  750 NOT USED 

22 KP-2-23 1 KP2-241 I NO I CA T1 NG WATT-TRANSDUCER ( S I NGLE PHASE ) 3-5-6-7- 1 1 - 1 2  5 . 3 1 2  NOT USED 

23 KP2-231 KP2-241 I ND I CAT I NG WATT-TRANSDUCER (POLY PH. 2 CC) 1 ·2-3·5-6-7-9 TO 12 5 . 3 1 2  NO T  USED 

24 KP2-23 1 KP2-241 INDI CAT I NG WATT-TRANSDUCER (POLY PH. 3CC) I TO 1 2  5 , 3 1 2  NOT USED l z5 KC-231 KC-241 TRANSFORMER TYPE RECT I F I ER AMMETER 3-5 3. 750 NOT USED 

26 KX-241 ELECTR I CAL RESI STANCE THERMOMETER 1 -2-3·4-5-6-7 3 .  750 NOT USED 

27 KV2-231 KV2-241 I ND I CATING VAR TRANSDUCER S.C (3PH. 4W) I TO 14 5 . 3 1 2  NO T  USED 

' ?B IKR2-23 KR2-241 SPEED I ND I CATOR 1 -2-3-5-9- 1 0  3 .  750 NOT USED 

29 KC-24 1 EXPANDED SCALE VOLTMETER 3-5 3. 750 NOT USED 

30 K l -231 K l -241 SYNSCP. -ALL S I NGLE PH • H I  SHOCK & 400 HZ COMM 1 -2-9-10 5 , 3 1 Z  USED 

3 1  Kl -231 K l -24 1 P-F, METER-ALL S I Nil.E PH . HI SHOCK & 400HZ CG1M 1 -2-9- 1 0  5 . 3 1 2  USED 

32 Kl -231 K l -24 1 P , F ,  METER 3 PHASE 4 W I RE  1 ·2-8·9 - 1 0  5 . 3 1 2  USED 

33 KP-231 KP-Z41 VARMETER 51 NGLE PHASE 3-5-6-7 5.312 NOT USED 
34 KP2-231 KPZ-241 I NDICATING VAR -TRANSDUCER SINGLE PHASE 3-5 -6-7-1 1 -IZ  5.31Z NOT USED 
35 KJ-23 1 KJ- 241  

) 

TRANSDUCER TYPE P. F METER I PH. a 3 PH. 1 - 2 - 9 - 1 0  5.312 NOT USED 

4 � P�WL� ���M � TO Z� TK. 

TERMINAL 

THREADS 

PER TABLE 

TUBULAR 

, -r----G����1��D) - --+;-
1 1  ----r--U 

R ES I STOR CAGE 

WHEN USED S E E  TABLE �_L 1--- z !�ti--32 THO. 

) 

USED W I TH I LL I M I NAT'n" rTh 
D I AL EXTERNAL 

I LL£� ��r�� TRANSFDRioER 

6-7 REQ. 

6-7 REQ 
6-7 REQ. 
9 - 1 0  REO, 
NONE NOT RED. 
NONE NOT RED .  
NONE NONE 
NONE NONE 
NONE NONE 
5-7 NOT REQ. 
6-7 REQ. 
5-7 NOT REQ 
6-7 NOT REQ. 

. 6-7 REQ . 
NONE NOT REQ, 

6-7 NOT REQ. 
6-7 NOT REQ. 
6-7 R£0. 
NONE NOT REQ . 

NONE NOT REQ . 
NOOE NOT REQ . 
6-7 NOT REQ. 
5-7 NOT REQ. 
5-7 NOT REQ. 
6-7 REQ . 
NOOE NOT REQ . 
NONE NOT REQ . 
NONE NOT REQ. 
6-7 REQ . 
NONE NONE 
NONE NoNE 

NONE NONE 

6 7 NONE 
6 -7 NONE 
9-10 NONE 

TERMINAL POSITIONS 

PER TABLE 

TUBULAR 
TYPE 
RES I STlJl 

NOT USED 

NOT LSED. 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
REQ. 
REQ, 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
NOT USED 
NOT USED 
NOT USED 

NOT USED 
NOT USED 
NOT USED 

NOT USED 

NOT USED 
NOT USED 

NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

NOT USED 

NOT USED 

NOT USED 
NOT USED 

EXTERNAL 
BOX 

NOT USED 
I .__, r-----' 

VR -8Z5 

vvz 876 Fl RST MADE FOR ASS EM, DWG, �09CII86 
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K-241 LINE SWI TCHBOARD INSTRUMENTS-----------------------

REAR VIEW 

VARMETERS Will DEFLECT TO THE RIGHT FOR 
LAG&IN5 VAR-PLOW 

Fig. 2 1 .  Type 
VAR 
Phase. 

KP2-2 4 1  Indi cating 
Tran sducer Si ngle 

* Fig. 24. Typ e K124 7 - 3  P hase 4 Wire 
P ower Factor M eter 

Fi t  AH v I E  N 

' ) ---�r 
Fig. 27 KR241 Speed I n di cato r  

F'ig. 22. 

3 ' 

REAA: 'JIEW 

OUTPU T -

Type KP2-24 1 I ndi cating 
VA R Transducer 2 Curren t 
Coi I with phase shifter 

REAR VIEW 

Fig. 25 Type KP241 Single Element 
Wattmeter for 3 Phase 3 Wire. 

REAR V I EW 

Fig. 28 KR4-241 F requ en cy M eter 

Fig. 23. Type KP2-24 1 I ndicating 
VA.� Transducer 3 Current 
Cp il  with phase shifter 

1 2 0  v 
50 TO 400 

"z 

REAR V I E W  

FOR M Y  OEV 
FILTER MAY 

B E  USED 

I I 
I 1 

r+ TF1ffiRI 
I I I I 
1! � t f l  L � � � J l l  

Fig. 26 KR-2-24 1 Sp eed Indicator 

_ ..... 

...-rtll WIU. ltA.Kf " -
M.n' M UIII .. YM I'UW  

Fig. 29 KV-24 1 Two C u rren t Coi l  
Self Contain ed Varmeter. 
For single phase test con­
nection see Fig. 33 and 

I . L .  43-24 1 . 1  
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3 2 I 
REAR VIEW 

YA .. HHS w iU. DHUeT 
" Til( II lilT fOI LAIQIII WU ,LOW 

F i g. 30 KV2-241 Two Current Coil 
self con tain ed indi cating 
Var-transdu c e r. For single 
ph ase test conn ection, see 

I . L .  43-24 1 . 7 .  

0 3 2 1 VARJojETERS W I L L OEFLECT 

TO THE RIG�T FOR LAGGING VAR 

FLOll' 

* Fig.  3 7  K V-24 1 Th ree Current Coi l  
S e l f  Contained Varmeter. 
For single phase test con­

nection, see I . L . 43-24 1 . 1  

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

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

0 3 2 1 

I. L. 43·241 U 

YARMETERS WILL OEFLECT TO THE 

RIGHT FOR LAGGIIIG YAR FLOW, 

* Fig. 32 K V2-24 1 Three Current 
Coil Self Contained I ndi­
cating Vari- Transducer. 
For single phase test con­
n e ction, see I .L.  43-24 7 . 1 .  

C O R P O R A T I O N  
N EWAR K, N .  J. 
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INSTALLATION 
Westinghouse I.L. 43-241 W 

• OPERATION • MAINTENANCE 

INSTRUCT ION .S 
- K�241 LINE ­

SWITCHBOARD INSTRUMENTS 

FOUR AND ONE-HALF INCH CLASSIFICATION 

FULL-VIEW CIRCULAR SCALE TYPE 

GENERAL 
Type K-24 1 instruments are designed and built to meet or 

exceed the requirements of American Standard C39. 1 for 
electrical indicating switchboard instruments. The rated 
accuracy class is one per cent. 

Drill panels and connect instruments according to the 
diagrams in this leaflet, or according to switchboard drawings 
if instruments are supplied as part of a switchboard. 

CASES 

Before energizing the instrument, adjust the pointer to 
zero by means of the zero adjuster at the front of the 
instrument. 

The first letter in the. Type designation indicates the form 
of case used. K = Rectangular Flush Case, Flange mounted. CIRCUIT PRECAUTIONS 
MECHANISMS 

·. _J ;0 :��k� 
The second letter in the type designation indic�:- ·::} 

principle of operation. i'\ : · · · 

X = Permanent magnet moving coil 
A = Repulsion-Attraction, moving iron 
P = Watt transducer plus X 
I = Rotating iron vane. -��f , ·,,,' .. L '<?'�%:l · .. J; .. C = Rectifier plus �[ ··· .����· ;.h \ , ,_c . 
F = Iron core ele�ic . . . ·. • · · · 

J = Power Factor :t� ,,.. X 
' 

Wh��ers are �\v · .·· · 1·- · -- r· �,�,"· :.:, : � · �·c�"":-·'.' - .. 
V = Var Transduc'lf �- . · }' •: <'• :  · voltage$ 'Witt than the 

All of the above ,�/ �nfploy the taut .bfttt one ter-i<of the · 

··;' 

ER WHILE THE 

volt max1mum 

on 

·· · ·  · · · ��;the I and F types. · -��; 
CA U ·" the i�� mechanism ,. th;::ssistance specified in the dial notes. If the circuit 
avoid • with the � ·pings. These... .. . .. . J.fij /:• . e exceeds the insulation rating of the instrument, the 
precisely made and posi� fltt!l any pres� i� · :··: ':��nt should be in the grounded side of the line. 
tently applied to them mai:dlae.f;nt,alignmt;.�.::ijfrhe met'� . . . 
element. . ·• .:{'\.:: :; :}' · .. . .  

'<(;:; ':·",·:�. �1, ... 
. , ' ':J:.-, 'V',"'-�,,:· ".•· ,.� --::.·· .t' / 

DIAL NOTES . : / jd::."i;> 
References to type, � '_�r, use of external 

components if required, coil' ratings, calibration data etc., are 
made on the dial mask. 

INSTALLATION 
Unpack instruments carefully. Terminal and mounting 

hardware, and any external components may be in separate 
packages. 

GROUNDING OF CASES 
Ground instrument cases with No. 12 A WG Copper Wire 

to any one of the three instrument case to base screws. 

REPAIRS AND RENEWAL PARTS 
Repair work can be done most satisfactorily at the 

factory, or at any authorized Instrument Repair Facility (see 
Service Directory 43-000). However, interchangeable parts 
can be furnished to the customers who are equipped for doing 
repair work. When ordering parts always give complete 
nameplate data. 

A II possible contingencies which may arise during installation, operation, or maintenance, and all 
derails and variations of this equipment do not purport to be covered by these instructions. If further 
inf(mlwtion is desired hy purchaser regarding his particular installation, operation or maintenance of 
his equipment .  the local Westinghouse Electric Corporation representative should be contacted. 

SUPERSEDES I.L. 43-241V, dated August 1 975 
0 Changed since previous luue EFFECTIVE OCTOBER 1 978 www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



N 

' I  r . ' -LS l "'  
I � . ·J L '-' ._'IT r _, ; I T  I C· i  r:'J, r � � - -h i ,:: - : : > '�' ] ' I  

�� J_n· -73 t  _r,_� - 2 �� �  

- -�-�� ��T-�:---...-,-:-) I-:;-...,����-��" ... __::: '·�_1_NESCE�,?-� i -:LM? r EXTE RNAL 
� •J .  A A f ',GE l , l l "'�' = f t C.'l �XTtr '.L � 1'1�\ , BOX 

--�uS S \ � �N� (�) ---�-�- -·� 'LS _ l �"'__ � . 1  � � - � -'_Ll .-----r--ypE�:; 
) l � .  ; ·. ,  · · , L ' I -' , J ,\' . '  3 - 5  1 O l.2 ) ' I (  7 1 5 ' r 1f'0 1 15 7  USED ' T t :_-, '  ' JT USLO 1 ' •. , - - u 

3 I I'\ X- 2 31 !'\._'< - 2 � i &� [�:��:-� ���: ��-
r-� \ K l - 2 3 1  K t - 2 � 1  
�;--o-: � = ? 3 1  I<:' J ./ lJ

_
i_ --

1 9 : �I - 7 3 1  '< I - 2� I r - -, 

t_l l .  -' c. '  
! I ?  

1 • ·' - ?  3 I � -, - 2-.! I 

r � ; , , " , .: : , �o ,' c o , , _, ,, ' " '  � : �  � - -
-{iizs-.· -�:I�--�-: - ---::--;71 -:i -

- �--����� - - : ;; � . � j '_:cy::-::_.:r 
' , _ y  , , , , ! I l l -"  2 ) 1 6 7  3 - 5  I • 3  7 ' 9 5  3 I I 

. r . 
' •. : r  U' ·� 

� ' ' · · - - . 't: - S 1  C > ' . 5.J � E C�z __ �1 - 2 9 - 1 0 �---== --�-J- !J .3 1�- = ____ - - - � �- � - ·- - - t  l'SE_�--· -·== -- -
·"l r .•,:. · ' � • · l P 1 - 3 P"'·S€ l l - 2 - 8 - 9 - 1 0  --- ! 5 3 1 2  1 3 4 9 � ---- USE.D _ _ ____ _ _ ____ _ _  ; �;JT \!'):: __ 

·, : ,  • - r  'l · •. '  - . , ._,:.'Dl ____ _____ __  , _ _! 3 -5 _ _____ __ __ j 5 I 0�_9 5 3 , ----y 6 - 7  _ USD _ .!.,_ _ _  i ___ l__ 
r I �  i • ;) -23  I o.; p .  ? .!  I [ _I � ' .. t - ?  .' 

-,- I< 1 :? .! I 
-

� V - ?  � I  �-: - :4  I 
".'· ·? � I "'.'· <"' -� I 
�.'- -/. .� !  � ·- - � .! 1 -

- , C l ' ' ' ' E R - Sf'.
_

'-' -'·"- -'-" ' _c o_ � _GC-<l , I - 2 - 9 - I Q - ___ j o , 3 1 2 '  1 3 4 9 I i - -�-·- r---- � - USED_ --

. WAT TI!4ETER ( 3
.
PH 3 W ) 8  K.V-2 3 1  I( V

·
2 4 1  .VAR s c ( 3 PH 3 W )  . �  - 2 : 3 -5 -6 - 7_-

·

9
· 
_

_ 

�.��- . -j �-. .
. . 

1:) 3 1 2 �3� � ( J r  u� - 5 -� - - - ------ - - -

.

- . L�- _j. - -----· r 
I TO IO · i 5 3 1 2  1 3 4 9 I r 5 -7  NOT C'ooJ I --+==r-

'· '.' _\ ..., l.t.'· � ·.l ]-�:�::·7�------ =- =j �- -� · � : �-- -���-�--� �- --__ ::� --,J� ��:�D +-=�� - ·t=t�__j 
.. ,.- , ""'  c.T. _i_,;, -,, 1 )  ---- - . :-T0--1_2 ___

_ -- ==i m -� --· .o J I ,-::-::-_1_34 9 T . ---=" NOT USED I 'OT uS£o:-:=r_-_--r-_ --- . 

!, � ;_ R  1 -2 j ! � 6 . 3 1 7 1 5 I * .. 6 - 7  I �.)T L 3 t'') I I 

� ,, , : , R L 0 T O � I ·. :  .. : � ; 2J. t,•? -= � - 1 -2 - _ .. -. - �-=-----J - r -'l?:�o_, ;_,___21 j:-� �-NOT �_sEt� 6 -7  -- �c]T IJ2�U - 1  
3 - 5  I c .> . ' o� 9 5 3  1 :_-_ ] t 6 - 7  ' USED 1 '· I<C -2 ', ', 

r .'- - (' !.  I �- .', • 2 -� I 

t'2 : � ' � : ; ; :  - � .:�-! 1 
:_?2 :: ;)  _2 - 2 3 1  ' " 2 - '2 .!  l ?  3 " ---2 - <' ::  1 '"'::>z - 2 -� • 

I � : �-; 2 .  { � I K r'  2 -2 .: I �?--', : ,.' ' . � 3 I ' ': - �-! I l��-� , ) <  ' :� � � :  �': il , , _ , , ,  ' >' ' ;  r;_r : � � - �3 1  "" 1 -2.! 1 1';� !f'_:- ��1 : ;- �> l •, ·, .  2 - 2� 1 : ? 2' - ?.. . 
I.. � ) ,  : J ·? 3 I r': J - 2 :. J 

� ::- ':. - • ;:; I � .','�LY S'...:2,�H:::: SS:.�--��?T. 
, A . - �- -l. : •. E ;' .'._'-. � :..���:TI.:R 

; ::: 

• ·� . ·,:1 1 (.".TO� 

· r .'. "C'1 : ·, :-·_ p.: T�=l 

' l  ;-...: 3 "1 )  

' . .  - ::: -'� .'. s::: ) 
· ;:;  ( 3 PH 3 W )  

( 3 P l-i  4 '-N ) 
�� ·:·R 

" : ':. l ::_ :
·
. :.. : -�CY. [ P  

'� !'I ) 

!. ·:� >l 
· - .: r: :. ·'-1 

� :- . ·. : :: 4 ' : ::� :. 
: 

:� - · ;; : ") -· ·.· :. ;;;. .. ,... r. � r!i 
2-�����-- --·--- ... ·: • 2 5 

* : U S E D  t..r: . � 6::: J ·, ,: _TS 7 I) I,A \1 1  

1 - 2 · 9 - 1 0  
- -- --- � -�- � :JJ�---:,·1··-5 - l �- - NO 

. . 
T ·_::,f: O  • r,JT 1-.�SED s·- -

1 TO I ?  � ·== ·=-�r�-:-- .---� , ?.. =----� �4  9 1 _ � ·-�t - N:::,. l.S�-�--� " '--y_--_..1- __ ----!-__
_ f 

1 < ? - 9 - 1 0  I :: 9 5  3 T . tL>:- '-' S E- D  : : ' 

,;;:: :,, .� � --� �;� : :�:m 4 ! 1 JL"-ri, r 
1 .3 4  9 

>5 3 

95 3 
I TO 1 4  . E  C �c- · . .  ED 

I - 2 - ! -5 - 9 - 1 0  3
-5 I - 2 ·9 - 1 0  

' - 2 -0 - 1 0  
I - 2  - 3 - ') - 1 0  
� ') 6-7  
:. 5 G ": ! : - 1 2  
1 - ?  + 9 - 10 
3 ·5  

----- �--�-�=-��-�� ! ----� � ·  ' I T 
l '  

" 

_____ j 
l 2 5 4 M M )  

t 
1 3 4 9 u �� o  

1 3 4  9 L/. 
-1-- 1 3 4 9 \.., . 0 

1 3 ·• 9 
:!4 9 \ < :. 4  9 

J "  3 
l r u -: .  J, 

·r-� -

to::."" v s::::o . _ _  .. 
•, )T • �F-:0 
f''I'JT u"' E. rJ 
"-OT :JSE.O 

- 7 
•• )- us�o 

r I 

_.� I , .:, E-. :  
'J � � J  

�J� ·J :':: E ')  
'--=-� -'  

l 
! 
i 
' 

' 
: ·:, 

7 

I 
r I 
1 
L - 1 ----i [_]§. ,  __ , _ . 
i I _ _ L_ f -. � ,  -I 

' H  f j :=-I I 
·. ; ,.L,-:� J 

.. - t) 4  
-� _j 

� -: 3·; :-4 - A --� - ·  � I O J 0 1 ' 
. 

I :: •.· � · , ::;  :�.s ? r. R  r:.g� E / """ r :.:. ... L ;,. I 688-� 1 688 -·� 3 1 3  : , A . "'  '3 '•''·' .; .., ,: _ t, :; ,  F':.>'" "'A'•ELS �;:> - : 250 THK (64MMJ T-- -�_:---:-=..:::-- -� - . __ 
' I .4 3 M M I c c R ·, /o�. E l_., , -, ,� " �- � _\.i.?._le'' '·' • l  

G) . [) - :] 1;!_560 N : s -� s  � �  /�- -� �;; 1 , - 1 l i  ... , � r l  · - · - · s  / ..---; �" ' " > " · f � ·��- .....: 625 ��- ) [ ,L__...- � � �c.: ·c s E,: J (/d • '..:/ � f,7J\0 . 6 6 8 I ' i' S 9 1<M I 1 i :}_ ·, _ _ _  _, TUc' ' l i. R  � ��- - '_-:�.?.:'::: ' - -- \ ' 1 _, 9 ,..., , 
I o ':E  r, --- - · - r c : I S ( O R  1 / ( " " / ' �  lo -- ' Q� 

4 4 2 2  .. . _ _  _ _ _ _ _ _ , "' "'  - · - '  ( , , ·· c ·; c c c o) I .• , · j v r • t 
' 1 " 3MM) I ---- ------�· --� ·- - - � CJ o  - -- -----r .- "' ·  \ 

-......._. -.... '"' - -' -
I "' 9  ! i  \ '  

' : ;· I � . .... I" e.· - ... l I -., 
' '• ' ' '" 0 " '  " - ,  " - - I  - - -�U I - "' - - � 688 ! G) "' - ·' ;C7 8 J I }_ - -L I ':' "."':"'" �/ I • . :·� t 
I � I ; 

- - I -r- \ :  \ G  ' ? v \' 
' - -2 r< TI :> ....... If • I - ---1 \ J .J ' � - � 3'.-lM ' 

��- ---- ��·�� / 
4 � ' ·  - � ..., • • ..: . I \ \.:" : e r  � � -./ , '-

-l ��-=--:.���--- - -� ��c c •,; ::\ r-c:� - 'fl,: _ t  '-·  • " C • : :: I" "�
E
T, ,�so •  ,:-- ,_ ., -- �\�;R-G��J'i O I ',G 

' ! 2  � M M '  2 6 1  T :  Z 5 2 :  
... .... .. • 1  • .., ... ·�--- ·--- -- z 7s o �J -�

� r  � :._ - r< :: .  · :. �. ·.•\i ) 
;: ; :;( -;. :  . .  _� 

;,�··;:-r�r- ; �  
. ..  :; , :... sr 

•;'J j ·\1".,1) I 

0 Fig. 1 .  

4 � 8  : ;. ' .; _, ::, _ t: S  F • J R  P,'\rl E � S  2!3 ,  T O  2 ') 0 0  T H ' C K  
, ' M\4 ; 

' �  

T t 
I 688 

( .; 2  So ',l'.l 

I 688 
( 4 2  9 �.· ·.� 

. L ) . r- . . . I ' 
_____ ! _______..... ' 

E 8 8  ___r_ € 8 8  _.j 
::, ·.,� '-�.? . 9 M M )  

; 7  MV}  ( 6 3  5 M M )  

S U B . 3 9  
4 0 9 C 6 1 9  

� 
N 
.. 

I"" 
z m 
Vt :l( 
-4 n 
% 
"' 
0 
,. :10 
0 
z 
Vt -4 ::tl 
c 
3: m 
z 
-4 
Vt 

� 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



,,.,--.... 

K-241 LINE SWITCHBOA RD INSTRUMENTS ----------------------

1 8 6 A 2 9 1 

! -r-· --�' I .. .. _.��::-><0< •. UU A'>U l'f' IIIAY e( l =�:.���� ��[.::�:: 
! �: =�·�:r�:.).:�'� 
,/ ,, '&U ":O�IIIILY IS TO ,._ H 11£MOV.I,.,.( m ____ __ , --

1 

. 

l(ltM' .. AL $GIIIWS 
•O Jl l<lfO<IO,IO(AO 

•UIIH1$0!1 0 WI I Io4  I( 
'!Nr._:tz:.�"":? ""' 

/ 
l iiiiO\J"'I""' "O LtS o3t4o4 0<A 

C'liii •>�U OOA •II DtU• 

l l (>lt iiiO II) . . L Hl .O S(;ll( " '  
<,(;llfW' fll()r fUII .. IIU.f() 

1 6 C 5 8 0 5  4 0 8 C 3 5 0  
Fig. 2. Transducer used with Hi Shock 

Frequency Meter. 
Fig. 3. VR-825 External Resistor. 0 Fig. 4. Phase Shifting Transformer 

used with 3-phase, 3-wire and 
3-phase 4-wire Varmeter. 

2 0 2 C 8 7  
0 Fig. 5. VA R Comp;;nsator used with 

Single Phase Varmeter. 

2 
REAR VIEW 

120V 
RANGES 

240V 
RANGES 

837A408 

Fig. 7. Type KR3-24 1 Self Cont. Fre· 
quency Meter. 

� 
1- SECTION 

till 
CENTER TAPPED 

1:5J J 
2 - SECTION 

.------

JF 'J 06 

4 5 

3- SECTION 

3 5 1 S A 1 1 
0 Fig. 6. Type VR825 Resistor Connec­

tions. 

REAR VIEW 

+ 

1805461 

Fig. 8. Type KX-24 1 Ammeter and 
Milliameter (self-contained). 
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K-241 LIN E SWITCHBOARD INSTRUMENTS __ --:------------------..,--

REAR VIEW 

+ 

1 805462 

Fig. 9. Type KX-24 1 . A mmeter with 
External Shunt. 

z 

REAR VIEW 

z 

FOR C-241 
TERM NOS 
ARE 3-� 

1805467 

Fig. 12. Type KA-241 and KC-24 1 
Voltmeter. 

REAR VIEW 

3 2 I 

1 805472 

- + 

REAR VIEW 

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

1805463 

Fig. 10. Type KX-241 Voltmeter. 

2 

REAR VIEW 

z 

FOR · C-241 
TERM NOS 
ARE 3-!S 

1805466 

Fig. 1 1 . Type KA-24 1 and KC-24 1 
A mmeter. 

REAR VIEW 

L I NE M[JER 
- +. 

= 

185A708 

Fig. 13. Type KX-24 1 Frequency Meter, Hi­
Shock, with External Transducer. 

REAR VIEW REAR VIEW 

N 3 2 I 

1805475 1805478 

Fig. 1 4. Type KP-24 1 Single Phase 
Wattmeter. 

Fig. 1 5. Type KP-241 2 Current Coil 
Wattmeter. 

Fig. 16. Type KP-24 1 3 Current Coil 
Wattmeter. 
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K-24 1 LINE SWITCHBOARD I N ST R UME NTS-----------------------

REAR VIEW 

VARMETEAS WILL DE­
FLECT TO THE RIGHT FOR 
LAGGING VAR FLOW 

1805455 

0 Fig. 1 7. Type KP-24 1 2 Current Coil 
Varmeter with phase shifter. 

REAR VIEW 

PHASE ROTATION 1-2-5 

1805485 

Fig. 20. Type Kl-241 3 Phase-3 Wire 
Power Factor Meter. 

REAR VIEW 

2 

188A373 

Fig. 23. Type KP2-241 Indicating Watt 
Transducer Single Phase. 

N � 2 l 

REAR VIEW 

( NUMBERED TE:RMINALS ON INSTRUMENT APPLY TO 
TYPE KP· Z41 ONLY ) 

1805459 

0 Fig. 18. Type KP-24 1 3 Current Coil 
Varmeter with phase shifter. 

REAR VIEW 

2 

u_ 

1 85A917 

Fig. 2 1 .  Type Kl-24 1 Synchroscope. 

REAR VIEW 

3 2 I 

YAI-TUISIUCU t•T£8Al CG I L  *'IECTIOIS 
lOT ..... Wa.ltiS WI L.l DEflECT 

1'1 111( II.T Fll UHIH Ul FUN 

188A374 

Fig. 24. Type KP2-241 Indicating Watt 
Transducer 2 Current Coil. 

REAR VIEW 

1 8SA920 

0 Fig. 19. Type Kl-24 1 and KJ-24 1 Single 
Phase Power Factor Meter. 

REAR VIEW 

2 COMPENSATOR 
V V 2 - 8 7 6  

220.1991 

0Fig. 22. Type KP-24 1 Single Phase 
Varmeter. 

REAR VIEW 

188A375 

Fig. 25. Type KP2-24 1 Indicating Watt 
Transducer 3 Current Coil. 
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K-24 1 LINE SWITCI-!Re:l:..�!iJ !NSTI< UMENTS _______________________ _ 

0 Fig. 26. Type KP2-241 Indicating VA R 
Transducer Single Phase. 

REAR VIEW 

862A987 

O Fig. 29. Type K124 1 3 Phase 4 Wire 
Power Factor Meter. 

REAR VIEW 

876A468 

Fig. 32. Type KR24 1 Speed Indicator. 

6 

r----------------·----1 

3 2 I 

187A041 

�YPE MV-832 
PHA:S E 3HIFTING 

1 RANSFORMER 

OUTPU T -

0 Fig. 27 Type KP2-241 Indicating VAR 
Transducer 2 Current Coil with 
phase shifter. 

REAR VIEW 

1 805481 

Fig. 30. Type KP24 1 Single Element 
Wattmeter for 3 Phase 3 Wire. 

REAR VIEW 

2 

878A484 

Fig. 33. Type KR4-24 1 Frequency 
Meter. 

t OUTPUT -

187A043 

0 Fig. 28. Type KP2-241 Indicating VA R 
Transducer 3 Current Coil with 
phase shifter. 

REAR VIEW 

�o�v ___ ...l 
!50 TO 400 

"z 

FOR W\1 OEV fiLTER MAY 
BE USED 

I 1 
I 1 r'" T,;:t.j;l 1 1  I I 

IB J f t :  

L � +- � J l l  
876A469 

Fig. 31.  Type KR2-241 Speed Indica­
tor. 

REAR VIEW 

3 2 I 

1 805475 

Fig. 34. Type K V-24 1 Two Current Coil 
Self Contained Varmeter. For 
single phase test connection 
see I.L. 43-24 1. 1. 
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K-24 1 LINE SWITCHBOA R D  INSTRUMENTS----------------------

REAR VIEW 

3 2 I 

186A374 

Fig. 35. Type K V2-241 Two Current 
Coil Self contained indicating 
Var- Transducer. For single 
phase test connection, see I.L. 
43-24 1 . 1. 

REAR VIEW 

3 

N 3 2 1 

REAR VIEW 

UIIMETUS Will t(flfCT 
TO 111£ 116HT fOI LAGGIMG YU flOW 

880A084 

Fig. 36. Type K V-24 1 Three Current 
Coil Self Contained Varmeter. 
For single phase test connec­
tion, see I.L. 43 24 1. 1 .  

N 3 2 I 

PHASE ROTATION 1 - 2-3 

3501A51 

H 3 2 1 

REAR VIEW 

-AII!oi£H•S Will DUlECT TO T�£ II GMT FOl UQGIWG fU fLOW 

880A083 

Fig. 37. Type K V2-241 Three Current 
Coil Self Contained Indicating 
VA R Transducer. For single 
phase test connection, see I. L .  
43-24 1. 1. 

REAR VIEW 

PHASE ROTATION 1 - 2-3 

3508A63 

0 Fig. 38. Type KJ-24 1 3 phase, 3 wire 
Power Factor Meter. 

0 Fig. 39. Type KJ-24 1 3 phase, 4 wire 
Power Factor Meter. 
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INSTAL LATION • 

Westinghouse I .L. 43-241 W 

OPERATIO N • MAIN TENANCE 

INSTRUCTI O N .S 
- K-241 LI N·E ­

SWITCHBOARD INSTRUMENTS 

FOUR AND ON E-HALF I NCH CLASSI FICATION 

FU LL-VI EW CI RCULAR SCALE TYPE 

GEN ERAL 
Type K-24 1 instruments are designed a n d  built to meet o r  

exceed the requirements o f  American Standard C39. 1 for 

electrical indicating switchboard instruments. The rated 

accuracy class is one per cent. 

CASES 
The first letter in the Type designation indicates the form 

of case used. K = Rectangular Flush Case, Flange mounted. 

MECHANISMS 
The second letter in the type designation indicates the 

principle of operation. 

X = Permanent magnet moving coil 

A = Repulsion-Attraction, moving iron 

P = Watt transducer plus X 
I = Rotating iron vane 

C = Rectifier plus X 
F = Iron core electromagnetic 

J = Power Factor Transducer Plus X 
V = Var Transducer Plus X 

All of the above mechanisms employ the taut band 

suspension bearing system except the I and F types. 

CA UTION: When the instrument mechanism is exposed, 

avoid contact with the tension springs. These springs are 

precisely made and positioned, and any pressures inadver­
tently applied to them may cause misalignment of the moving 

element. 

DIAL NOTES 
References to type, style number, use of external 

components if required, coil ratings, calibration data etc . ,  are 

made on the dial mask. 

INSTALLATION 
U npack instruments carefully. Terminal and mounting 

hardware, and any external components may be in separate 

packages. 

Drill panels and connect instruments according to the 

diagrams in this leaflet, or according to switchboard drawings 

if instruments are supplied as part of a switchboard. 

Before energizing the instrument, adjust the pointer to 

zero by means of the zero adjuster at the front of the 

instrument. 

CIRCUIT PRECAUTIONS 
CAUTION: D O  NOT R E MOVE COV E R  W H I LE T H E  

INSTRU M ENT I S  ENERGIZED. DIAL AND POINTER 

MAY BE AT H AZARDOUS VOLTAGE LEVELS. 

HIGH VOLTAGE OPERATION 
All instruments are insulated for 800 volt maximum 

service. 

When voltmeters are used with external resistors on 

voltages higher than the insulation rating of the instrument, 

one terminal of the instrument should be grounded. 

Ammeters with external shunts must be used with leads 

having the resistance specified in the dial notes. If the circuit 

voltage exceeds the insulation rating of the instrument, the 

shunt should be in the grounded side of the line. 

GROUNDING OF CASES 
Ground instrument cases with No. 1 2  A WG Copper Wire 

to any one of the three instrument case to base screws. 

REPAIRS AND REN EWAL PARTS 
Repair work can be done most satisfactorily at the 

factory, or at any authorized Instrument Repair Facility (see 

Service Directory 43-000). H owever, interchangeable parts 

can be furnished to the customers who are equipped for doing 

repair work. When ordering parts always give complete 

nameplate data. 

A II possible con tingencies which may arise during installation, operation, or maintenance, and all 
details and mriations ol this equipment do not purport to be covered by these instructions. If further 
information is desired by purchaser regarding his particular installation, operation or main tenance of 
his �q 1iipment .  the local Westinghouse Electric Corporation representative should be contacted. 

SU PERSEDES I .L. 43-241 V, dated August 1 975 
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K-241 LIN E  SWITCHBOA RD INSTRUMENTS----------------------

I L_ 
l,� ' .. 

1 8 6A2 9 1 

T[ltMIHAl SCREWS 
ID·lZ IIIMOINGNEAO 
fUIIIIriiSHEDWITHJU· 
SISTOII SCFIEW5 1111£ 
5[Lf-l.OCKING 

2 MOUNliNG 110LES 13/$& OIA 

C'lllt llll2 01A l/2 DE£P 

lFOR IKI IOFIL H£ .. 0 SCitE'/10 
SCIII[WS NOT FUIINISNED 

1 6 C 5 8 0 5  4 0 8 C 3 5 0  
Fig. 2. Transducer used with Hi Shock 

Frequency Meter. 
Fig. 3. VR-825 External Resistor. 0 Fig. 4. Phase Shifting Transformer 

used with 3-phase, 3-wire and 
3-phase 4-wire Varmeter. 

�� t� L .. ,. -:--'c----" (123.8MM) 

2 0 2 C 8 7  
0 Fig. 5. VA R Compensator used with 

Single Phase Varmeter. 

2 
REAR VIEW 

120V 
RANGES 

240V 
RANGES 

837A406 

Fig. 7. Type KR3-241 Self Cont. Fre­
quency Meter. 

� 
I- SECTION 

fill 
CENTER TAPPED 

� J 
2-SECTION 

JE 'J Os 

4 5 

3- SECTION 

3 5 1 5A l l  
0 Fig. 6. Type VR825 Resistor Connec­

tions. 

REAR VIEW 

+ 

1805461 

Fig. 8. Type KX-24 1 Ammeter and 
Mifliameter (self-contained). 
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K-241 LINE SWITCHBOARD INSTRUMENTS ____________________ _ 

REAR VIEW 

+ 

1 805462 

Fig. 9. Type KX-241 A mmeter with 
External Shunt. 

REAR VIEW 

2 

FOR C-241 
TERM NOS 
ARE 3-!5 

1 805467 

REAR VIEW 

+ 

1 805463 

Fig. 1 0. Type KX-24 1 Voltmeter. 

2 

REAR VIEW 

z 

FOR C-241 
TERM NOS 
ARE 3-!5 

1 805466 

Fig. 1 1 . Type KA-241 and KC-24 1 
A mmeter. 

REAR VIEW 

L I N E  METER 
- + 

185A708 

Fig. 12. Type KA-241 and KC-241 
Voltmeter. 

Fig. 13. Type KX-241 Frequency Meter, Hi­
Shock, with External Transducer. 

REAR VIEW 

2 

1805472 

Fig. 14. Type KP-241 Single Phase 
Wattmeter. 

REAR VIEW 

3 2 I 

1 805475 

Fig. 15. Type KP-24 1 2 Current Coil 
Wattmeter. 

REAR VIEW 

N 3 2 I J L  
B F l 

·l! �.  . ·� .• , :� l� �� 
. 

1805478 

Fig. 16. Type KP-24 1 3 Current Coil 
Wattmeter. 
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K-24 1 LINE SWITCHBOA R D  I NST R UM E N TS-----------------------

REAR VIEW 

VARMETERS WILL DE­
FLECT TO THE RIGHT FOR 
LAGGING VAR FLOW 

1805455 

0 Fig. 1 7. Type KP-24 1 2 Current Coil 
Varmeter with phase shifter. 

REAR VIEW 

3 
PHASE ROTATION 1-2·5 

1 805485 

Fig. 20. Type Kl-24 1 3 Phase-3 Wire 
Power Factor Meter. 

REAR VIEW 

2 

1 86A373 

Fig. 23. Type KP2-241 Indicating Watt 
Transducer Single Phase. 

N 3 2 1 

REAR VIEW 

( N U MBERED TERMINALS ON INSTRUMENT APPLY TO 
TYPE KP- 241 ONLY l 

1 805459 

0 Fig. 18. Type KP-241 3 Current Coil 
Varmeter with phase shifter. 

REAR VIEW 

I 

u�ING 

RUNNING 

n 
2 I 

185A917 

Fig. 21.  Type Kl-241 Synchroscope. 

REAR VIEW 

3 2 I 

YU-TRUSDUCEI I IITERIAL CO I L  COIIECT IOIS 

lOT StiO.. VAMfETUS WILL DE:FlECT 

TO TliE RI&IIT FOI LA66116 VAl FLOW 

186A374 

Fig. 24. Type KP2-24 1 Indica ting Watt 
Transducer 2 Current Coil. 

REAR VIEW 

185A920 

0 Fig. 19. Type Kl-24 1 and KJ-241 Single 
Phase Power Factor Meter. 

REAR VIEW 

2 COMPENSATOR 
VV2-876 

220.1991 ' 

0Fig. 22. Type KP-24 1 Single Phase 
Varmeter. 

REAR VIEW 

1 86A375 

Fig. 25. Type KP2-241 Indicating Watt 
Transducer 3 Current Coil. 
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K-241 LINE SWITCHBOARD INSTRUMENTS ____________________ _ 

2 

+OU TP UT-
187A042 

0 Fig. 26. Type KP2-241 Indicating VA R 
Transducer Single Phase. 

REAR VIEW 

862A987 

O Fig. 29. Type Kl24 1 3 Phase 4 Wire 
Power Factor Meter. 

6 

REAR VIEW 

PO��� 'e'PI'l'----' 
�0 TO 400 ------' 

Hz 

876A468 

Fig. 32. Type KR24 1 Speed Indicator. 

OUTPU T -
187A041 

0 Fig. 27. Type KP2-241 Indicating VAR 
Transducer 2 Current Coil with 
phase shifter. 

REAR VIEW 

3 2 l 

1805481 

Fig. 30. Type KP24 1 Single Element 
Wattmeter tor 3 Phase 3 Wire. 

REAR VIEW 

2 

878A484 

Fig. 33. Type KR4-24 1 Frequency 
Meter. 

N 3 2 1 

+ OUTPUT-

1 87A043 

0 Fig. 28. Type KP2-24 1 Indicating VAR 
Transducer 3 Current Coil with 
phase shifter. 

REAR VIEW 

�o�Y ___ .J 
50 TO 400 

Hz 

FOR MV DEV FILTER MAV 
BE USED 

I 1 
I 1 

r+ TFtUE:Rl 
I I I I 

�� H tl l  L � +- i-1 J l l  
876A469 

Fig. 31 .  Type KR2-24 1 Speed Indica­
tor. 

REAR VIEW 

3 2 I 

1 805475 

Fig. 34. Type K V-24 1 Two Current Coil 
Self Contained Varmeter. For 
single phase test connection 
see I. L. 43-24 1. 1.  
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K-241 L I N E  SWITCHBOARD I NSTRUMENTS---------------------

REAR VIEW 

3 2 I 

1 86A374 

Fig. 35. Type K V2-24 1 Two Current 
Coil Self contained indicating 
Var- Transducer. For single 
phase test connection, see I.L. 
43-24 1 . 1 .  

3 2 

REAR VIEW 

N 3 2 1 

REAR VIEW 

URMETERS W i ll' IEFLECT 

'JO lliE RIGHT FOR LJ.GGIIG YU 
FLOW 

880A084 , 

Fig. 36. Type K V-241 Three Current 
Coil Self Contained Varmeter. 
For single phase test connec­
tion, see I.L. 43 24 1. 1 .  

N 3 2 I 

PHASE ROTATION 1 - 2-3 

3501A51 

N 3 2 1 

REAR VIEW 

VAitMETERS 'III L L  OEFLECT TO TilE 

RIGIIT FOR U.16111G WU FLOW. 

880A083
. 

Fig. 37. Type K V2-241 Three Current 
Coil Self Contained Indicating 
VAR Transducer. For single 
phase test connection, see I.L. 
43-24 1. 1 .  

REAR VIEW 

PHASE ROTATION 1 - 2-3 

3508A63 

0 Fig. 38. Type KJ-24 1 3 phase, 3 wire 
Power Factor Meter. 

0 Fig. 39. Type KJ-24 1 3 phase, 4 wire 
Power Factor Meter. 
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Westinghouse I .L.  43-241 a 
INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTI O NS 
- K-241 L I N E ­

SWITCHBOARD INSTRUMENTS 

FOU R  AND ONE-HALF I NCH CLASSI FICATION 

FULL-VI EW CI RCULAR SCALE TYPE 

G E N E R A L  

Type K- 24 1 instruments are designed and 
built to meet or exceed the requirements of 
American Standard C39 . 1 for electrical indicating 
switchboard instrument s .  The rated accuracy 
class is one per cent.  

CASES 

The first letter in the Type designation indi­
cates the form of case used.  K = Rectangular 
Flush Case , Flange mounte d .  

MECHANISMS 

The se cond letter in the type designation in-
dicates the Principle of operation. 

X = Permanent magnet moving coil 
A = Repulsion-Attraction, moving iron 
P = Watt transducer plus X 
I = Rotating iron vane 
c = Rectifier plus X 
F = Iron core electromagnetic 

All of the above mechanisms employ the taut 

band s u s pension bearing system except the I and 

F type s. 

CAUTION: When the instrument mechanism is ex­
posed, avoid contact with the tension springs. 
These springs are precisely made and positioned. 
and any pressures inadvertently applied to them 
may cause misalignment of the moving element. 

DIAL NOTES 

References to type style number, use of 
external components if required, coil rating s ,  
calibration data etc . ,  are made o n  t h e  dial mask . 

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

Unpack instruments carefully. Terminal and 

mounting hardware, and any external components 
may be in separate p ackages.  

Drill p anels and connect instruments accord­
ing to the diagrams in this leaflet, or according 

S U PERSEDES I . L. 43-241 P 
* Den otes change from su perseded i ssue.  

to switchboard drawings if instruments are sup­
plied as part of a switchboard. 

Before energizing the instrument , adj ust the 
pointer to zero by means of the zero adj uster at 
the front of the instrument. 

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

HIGH VOLTAGE OPERATION 

All instruments are insulated for SUO volt 
maximum service.  

When voltmeters are used with external 
resistors on voltages higher than the insulation 
rating of the instrument, one terminal of the in­
strument should be grounded. 

Ammeters with external shunts must b e  used 

with leads having the resistance sp ecified in the 
dial notes. If the circuit voltage exceeds the 
insulation rating of the instrument, the shunt 
should be in the grounded side of the line . 

GROUNDING OF CASES 

Instruments,  when mounted on grounded metal 
structures , are considered adequately grounded 
when s e cured to the structures by metal hard­

ware. For mounting on insulated structures any 
one of the three case to b ase mounting screws 
may be used as a grounding terminal . 

R E P A I R S  A N D  R E N E W AL P A R T S  

The usual procedures and practices employed 
for s ervicing mechanisms of pivot-j ewel typ e 
instruments cannot be applied to suspension type 
instruments. For this reason we recommend that 

all instruments in need of mechanism servicing 

be returned to the factory . 

Orders for renewal parts should include the 
name of the part and the style and s erial number 
of the instrument, app earing on the dial mask . 

EFFECT I V E  FE BRUARY 1 970 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



� I 
I 
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• 
9 
I 
l i  

r--·--- - -

TYPE 

II•Ui U·2�i 
l u.ia 1  kh201 

k·Ui IU-2111 
11•211 kl•� I 

U·2�1 
•201 

1 1•211 ll•ni 
lloUI ... , 
lhal l II•Jij l 
U.HI U.Zil 
111•111 Kll•l•U 

il kP•Ui IP·2•1 
ia kP-llJ KP•.HJ 
I' Kl•231 U•21f.l 
16 
it IA-2il U•ZIInt� 
i1 U•J i U•l•i!IIIJ 
It q .. .aai a:c�2'i 

liL .Mdli U•lii!rll: 
lao 
21 11-211 u.ni 

• n 1 .. 2.111 1P ·2• i 
'" kO ·231 kP2•2il •• kP2·21i kPI•I<i 
111> I kC•Ui..lt•21! 
lu _n.ru 
In lo KI&•UI KR2•2161 
r,. ., .... 
130 ll-231 Kl-211-1 
31 Kl-231 KI-2•U 

�1:1; I ll  .,. 

\ 1 

-�----- -�---- -�--� 

I N STRUMENT 

D.C. !liST'S INCLUOING A*ETEIS UP TO 20 AMP 
D. C. 4MMETUS 10 I 60 AMP. 
IIECTI fl ER I run. EXCEPT TIAUFOINER TYPE 
TEMPERA lURE ; I MDI CATOR 
A.C. VOLTMETU UP TO 800 v .  
A.C. AMMETU UP TO & INCLUOIIIG 20 AMP 

--· S'fNCIIIOSCOPE .. S I M!ILE PHASE !XH4 50 '  60 HZ 
POWll fACTOR METER .. S I NGLE rHise - CO!ol4 so & 60 HZ 
POWU F.leTOII WUEI - 3 PHASE 
WATTNlTIR · Plt.Y PH· 2CC) 
FREQUENCY NETER (SELF CONTAIHEDl 
WITTMmt . f POLY PH. cc 
WAJTlm:U-ll!IU!!J: PHAStl. 

.O.C. VOLTMETER (3 TERN. ) 
·-

A.. C. VOLlMETER UP TO 600 VOLTS 
A. C • .ut4ETER UP TO & , I NCLUDING 20 AloiP 
ILECTIIC&l.LY "SUPPRESSED i I HST • 
,,, .DOUBLE RANGE AMNETER 

'IPEIO IIIII CATOR 
I I MDICATilG'WATI•TRAKSDUCER ' S I NGLE PHASE) 
! I IIICATilG 'WATI"TUIISDUCER , ( POLY PH. 2 CC) 
! l lltiCATING:WATT"TRAN SDUCER , ( POLY Pit. 3 CC 
UIIISFQitlllR TYPE RECTI JIER AIIIETER 
IUCTR I CAL RlSIST .. CE ' TliER.ONETER 

'SPEEOiiNDIC.lTOR 
EXPAMDlD SCALE VOLTMETER 
snt�. - All SINil.E PH. HI SHOCK & 1100 HZ m+l M. t£TER - ALL SINGLE P'H. HI 9lt}CI( ' 1100 HZ C0+4 

- -�--
TERNIIU.LS I N  
POS ITION NO. 

3-5 
3-5 
3•5 
. -

3-5 
1-5 

-

1 -2-9-10 
-2-9· 0 0  

1 -2-8-9 .. 1 0  
1-2•3·5·6-7-9· 1 0  

3-5 
I TO 10 
3•5·6-7 
3-lf-5 

f-
:

· - --1•2 
1•2 
,_, 
1·2-9-10 

·2·9- 1 0  
3-5-6-7- 1 1 - 1 2  

1-2-3 .. 5-6·7-9 T O  1 2  
T O  U 

.... 
1-2·3-lf-5·6-7 

1 ·2·3·5-9- 10 
3-5 
1-2-9-10 
1-2-9-10 

--,--TERM. DIM. 
,-

RESI STOR 
THD. A 

. 1 90-32 2 . 8 1 3  
1 /<-28 2 . 8 1 3  
. t 90-32 2 . 8 1 3  
. 1 90-32 2 . 8 1 3  
. 1 90-32 '·  50 
. 1 90-32 J, 750 
. 1 9 •32 ,, 
. 1 90-32 5 . 3 1 2  
. 1 90•3.2: 5 . 3 1 2  
- 1 90-32 5 . 3 1 2  
- 1 90-32 3.750 
- 1 90-32 5 . 3 1 2  
. 1 90•32 5 - 3 1 2  
- 1 90-32 . 8 1 3  

. 1 90-32 . 8 1 3  

. 1 90-32 2.813 

. 1 90-32 3. 750 

. 190•3i 2.813  

. 1 90•32 3.750 

. 1 90•32 5 - 3 1 2  
- 1 90•32 & - 3 1 2  
: 1 90•32 5 - 3 1 2  
- 1 90:-.!2 3.750 
. 1 90·31 3. 750 

• 1 90-32 3.750 
. I  0-32 3. 750 
. 190--32 5.312 
. 190--32 5.312 

""" 
NOT USED 
NOT USED 
NOT USED 
MOT USED 

USED 
NOT USED 
NOTUSEo 

troT USED 
USED 

NOT USED 
OT USED 

NOT USED 
NOT USED 

OT USED 

OT USED 
OT USED 

NOT USEO 
NOT USED 

lfOT USED 
OT USED 

NOT USED 
MOT USED -::i ::i�--
MOT USED 
IIOT USED 

USED 
USED 

0 co 

DIAL 
I LLUN IIU.TION 

TERMINALS 
6·7 
6-7 
6-
9 - 1 0  
9 - 1 0  
•·•u 
NONE 
NONE -
NOME 
5-7 
6-7 
5-7 
6-7 
6·7 

6-7 
6-7 · -·-
""" 

NONE 
6·7 
5-7 

.5-
6-7 

NOME 
NONE 
6-7 
"'"' 
HONE 

JlllJ 
EXTERNAL 

TRANSFORI-!ER 

REQ· 
.!lli._ REO· 

REO. 
HOT REQ. 
"-�· --
NOliE __ 
NO_!IE _ 

T� I TYPE 
RESISTOR �--NoruiEo i 
t«<T USED I 
NOT US�-- � 
NOT USED 
MOr-uSeD-J 'REQ -- ---< � I -

NONE -- - ��� ! 
NOT RE • 
REQ. 
NOT REQ. 
NOT RE • 

REQ. 
··-

HOT REO. � REQ. 
REQ. 
HOT RE� 
NOr uo:-
HOT REO • 
HOT REO. 
HOT REQ • 
REQ. 
NOT IIEQ. 

HOT REQ • 

REO. --
HONE 
""'' 

MOT USED NOT---oo- · 
� · ·  

MOT USED 
MOT �-
MOT USED 

r---MOT USED -
MOT USED 

�I I!_�_ 
lilT JISEIL. 

f-lilT USED 
• 

HOT USED 
MOT��-
NOT US£0 -
NOT USED -
NOT__�- --

· --
NOT USED 
lfOT ug.Q____ 
IIOT USED 
NOT USED 

----- - - -- en _  -+-1:--
I 
I 

ASSEM. FOR PANELS 
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T __ -LJ 

R F 5 1STOR C A G E  
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�- � DIA 14 HOLES) FOR PAN E L S  UP TO j_ T H I CK \ { '" """"""" -�" � ro ' t  '"'� � � I ---- ­
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K-241 LINE SWITCHBOARD INSTRUMENTS _____________________ _ 

REAR VIEW 

+OUTPUT­

�:�f.UR:.a.:��[J:FLECT TO THE RIGHT FOR 

Fig. 2 1 .  Type 
VAR 
Phase. 

KP2-24 1 Indi cating 
Transducer Si ngle 

REAR VIEW 

Fig. 24. Type K124 1-3 P hase 4 Wire 
Power Factor M eter 

F<: E: A R  Y lf W  

Fig. 27 KP 241-2 Current Coil Watt­

m eter for use on 480 volts. 

REAR \IIEW 

Fig. 22. Type KP2-24 1 Indicating 
VAR Transducer 2 Current 
Coil .  

REAR VIEW 

3 2 I 

Fig.  25 Type K P24 1 Single E lement 
'Wattmeter for 3 Phase 3 Wire. 

Fig. 28 KP 24 1 - 3  Current Coil  Watt­

m eter for use on 480 volts. 

REAR VIEW 

0 3 2 I PHASE SHIFTING TRANSFORMER 

+ OUTPUT-

Fig.  23 . Type KP2-24 1 I ndicating 
VAR Tran sducer 3 Current 
Coil. 

Fig. 26 KP24 1 Single Phase Watt­

m eter for use on 480 volts. 

REAR V I EW 

120 v 
50 TO 400 "z 

Fig. 29 KR24 1 Speed I n di cator 

876A468. 
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1 2 0  v 

50 TO 400 "z 

REAR V I E W  

I I I 1 rtTFrffi;l I I 1 
'H H I 
L _ -l- � J l l  

FOR M Y  DEVIC 
FILTER MAY 

B E  USED 

Fi g. 30 K R-2-24 1 Sp eed I d" 

8 76A469. 

n ' cator 

E L E C T R I C 

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