
INSTALLATION 
Westinghouse I.L. 43-241 W 

• OPERATION • MAINTENANCE 

- K-241 LINE 
SWITCHBOARD INSTRUMENTS 

FOUR AND ONE-HALF INCH CLASSIFICATION 

FULL-VIEW CIRCULAR SCALE TYPE 

GENERAL 
Type K;26l

'
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 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 

suspenswn bearing system except the I and F types. 

CAUTION: W1tm the ii'Utrum�nt mechanism is exposed. 
avotd contact with the tei'Uion springs. These Jprings are 
prensely made and positioned, and any pressures inadver­
temlv applied 10 them may cau11e 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 
Vnpack instruments carefully. Terminal and mounting 

hardware, and any external components may be in separate 

packages. 

Drill panels and connect mstrument' according to the 
diagrams in this leaflet, or according to switchboard drawing� 

if instruments are supplied as part of a switchboard. 

Before energizmg the mstrument. adjust the pointer to 

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

instrument. 

CIRCUIT PRECAUTIONS 
CAUTION: DO NOT REMOVE COVER WHILE THE 

INSTRVMENT IS E-.;ERGlZED. DIAL A-.;D POI-.;TER 

MAY BE AT HAZARDOUS 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 msulation 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 :-.lo. 12 A WG Copper W1re 

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 4J-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. 

All possible contingencies which may arise during installation, operation, or maintenance. and all 
details and variations of this equipment do not purport to be covered by these instructions. Jffurther 
in/imnation is desired by 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 1975 
0 Changed alnce prevloua l•ue EFFECTIVE OCTOBER 1978 www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



N 

12f- -

�� -r� 
r I�<Y z:-> KX-Z•• 
."?. " 1 _1(',( .?it- .u���--
l KX-231 KX-241 

u.:,u.w�HT 

� �- KC:241 _ _ -----·t 
-._ �""�'�i·· 241 ' 

6- - _ __ Kil-1241� 
7 Kl-231 10-:?41 S'f�,:::H·;-::<;;:,;:;_""'f.SilT.;d. PUA� CC"""', 
8_ r.t-?31 Kl-741 -�--p:_·,;· � >,\::;H� r::JtR_:._�!"-.:·q�_fl_r:i:':_SL;_J;C_�� ?C!.J• 6�il_ 
9 rt<t.J:lt Kt-241 ' P,}.._f� !A.CTOil,"ET[R � 3 P'H4.S[ 
10 1-KP-l.H KP -241 -TT11£TfJHSP'M SWla KY-111 tc:IIJ-!41 YAIII! S t 
Jll-Kn3�?3�J_Kr0--2�-t�--i - --�-- ----�-----

• ".·:··-·�v ..... (SI�:;UPHASEl 

(Jf>H._ 4") 

$Y�5[P_ -!.ll SU-;Glf: PH, HI 
Kl-231 Kl-241 ,.-_1(R · All SUH)_£ PH. !-<I 

-�� -2-41 

* "'USEO 

r 

-- ---
l•C_!FR 3 Pi�$( �-�-il�--

v:.R- ff?,}!�?Du_C�P £ PIIASf 
� F,�£TER I PH £\ 3 Pli. 
M1L-M·!Ql25 

4 MTG. sruos 
�-20 THO. 

FOR 
rnoM 

.281 TO 2.�0 
7 MM) 

l-� 

H"lt:\LS I tf 
1'\hlliQ;'j t..'O. 

- -! 
HC::IISTOR CAGE 
WHCIJ USlO !;££ TADLf:: 

2 781 J 
tlO 6 MM) 

0 Fig. 1. 

;438DIA(4HOLES)F'ORPAHELS.28110 250C ,.,...�(.���; 
(7_;_) [6,3 �--l 

(•l.'q .... ' 

StTB. 39 
400Ct>l9 

� 
.... 
• 

r-
% 
m 

� 
... 
n 
::s: 
m 
0 
,.. 
"' 
0 

z 
Colt 
... 
"' 
c: 
� 
m 
z 
... 
Colt 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



K-241 LINE SWITCHBOARD INSTRUMENTS 

.':.: .. 

186A291 

I llf(hllolt- ooOI..fS 1,1&6 � 
, ••• Ul)f 0t.r. <�t O((jO 
,,oa 110 10'"' .. u, '"*f•1 
t(;lftfl ..cu '�••��Co 

16C5805 408C350 
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. 

-� �·1'1 --� ��·­
(� � ....... , 

202C87 
0 Fig. 5. VAR Compensator used with 

Sing/a Phase Varmeter. 

REAR lltEW 

120!11 
RANGES 

837A408 

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

� I::_J � 
i'J I 

I· SECTION 

� � � '-o'l 
CENTER TApPED 3- S£CT:ON 

3515A11 
0 Fig. 6. Type VR825 Resistor Connec­

tions. 

- + 

REAR VIEW 

1805461 

Fig. 8. Type KX-241 Ammeter and 
Milliameter (self-contained). 
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K-241 LINE SWITCHBOARD INSTRUMENTS ___________________ _ 

REAR VIEW 

18054112 

Fig 9 Type KX-241 Ammeter wit.i 
External Shunt. 

REAR VIEW 

l 

FO" C-241 
T£"1111105 
Ml! l!-15 

18054117 

F1g. 12 Type KA-241 end KC-241 
Voltmeter. 

REAR VIEW 

5 t I 

18054'1'2 

REAR VIEW REAR VIEW 

+ 

T 

1805463 1805466 

Fig. 10. Type KX -241 Voltmeter. Fig. 11. Type KA-241 and KC-241 
Ammeter. 

REAR VIEW 

REAR VIEW 

LIM£ METER 
- + 

185A708 

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

REAR VIEW 

N 3 2 I 

1805475 1805478 

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

Fig. 15. Type KP-241 2 Current Coil 
Wattmeter. 

Fig. 16. Type KP-241 3 Current Coif 
Wattmeter. www . 
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K-241 LINE SWITCHBOARD INSTRUMENTS----------------------

REAR VIEW 

V.tF1'111£TU1'5 Will. 0£­
fl[ Cl 10 TH£ RtQWT I'"OIIt 
LAQQINQ VAR fLOW 

18DM55 . 

0 F1g 17. Type K P-241 2 Current Coil 
Varmeter with phase shifter. 

REAR VIEW 

180M85 

Ftg 20 Type Kl-241 3 Phase-3 Wire 
Powor Factor Meter. 

REAR VIEW 

188A373 

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

I I 

REAR VIEW 

P11Aiit 
.... ) (. 

6 �·l' j 

r;<vVfli',lL 'ii'1>.'11,4!. .,.., I'Pf .:P- 241 0NLV) 

1805459
. 

------------��--------� 

0 Fig. 18. Type KP-241 3 Currant Coil 
Varmatar with phase shifter. 

REAR VIEW 

2 I 

U._Q 

�NG 

n I I 

REAR VIEW 

I 

t I 
• • 

I 
___j 

185A920 

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

REAR VIEW 

CO .. PENSATOR 
vvz- &16 

_______________ 1:.: 85A= 9:..1:..:...J
7 

' 
2201991 

Fig. 21. Type Kl-241 Synchroscope. 0Fig. 22. Type KP-241 Single Phase 
Varmeter. 

REAR VIEW REAR VIEW 

'U-1'W10Utfl IWTUilL tOll. COIUCTJ•S 

Tl ntE II.T ftl llt4114 Vll flOW 

l 
lOT S... Jqff'f'(IS WILl DUUCT 

_____________________________ 188
_.

A
_
3

.
74
�

, 188A375 

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

Fig. 25 Type KP2-241 Indicating Watt 
Transducer 3 Current Co1/. 
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IC-2.t1 LINE SWITCHBOARD INSTRUMENTS ________________ _ 

r-
+OU TPUT-

187.11042 

0 Ftg 26 Type KP2-241 Indicating VAR 
Transducer Single Phase. 

REAR VIEW 

O Ftg 29 Type K1241 3 Phase 4 Wire 
Power Factor Mater. 

REAR VIEW 

878A48e 

Ftg. 32 Type KR241 Speed Indicator. 

6 

I ""f t OUTPUT-
187A041 

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

REAR VIEW 

1805481 

Fig. 30. Type K P241 Single Element 
Wattmeter for 3 Phase 3 Wire. 

REAR VIEW 

2 

878.11484 

Fig. 33. Type KR4-241 Frequency 
Meter. 

' ' 

187.11043 

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

REAR VIEW 

I 1 

�o":""Y __ __. 

I I rt'T.-,m.l II I I 
1hf?1 50 TO 400 

Hz L� �;J I I I 
ro� wv orv� 
FILTER WAY 
IE US£0 

876A469 

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

1805475 

Fig. 34. Type K V-241 Two Current Coil 
Self Contained Varmetar. For 
single phase test connection 
see I. L. 43-2411 
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K-241 LINE SWITCHBOARD INSTRUMENTS---------------------

REAR VIEW 

3 � I 

186A374 

Fig 35 Type K V2-241 Two Current 
Coil Self contained indicating 
Var- Transducer. For single 
phase test connection. see I.L. 
43-241.1. 

REAR VIEW 

REAR VIEW 

YiiMHO! •r U IIEft!tT 
11 11<£ ti.,.-T P'<l• Lita11a Ul 
fli)W 

880A084 

Fig. 36. Type KV-241 Three Current 
Coil Self Contained Varmeter. 
For single phase test connec­
tion, see I.L. 43 241.1. 

N 3 2 I 

PHASE ROTATION 1-2-J 

l-------------------------------
3
�
�

-
1
_
A
_
5
_
1

_1 

,. l 2 1 

REAR VIEW 

Uloi['[J:i ll"U OHLH1 •c r•t 
to GilT o<ll ��MillO •U fltf 

.. - n. h=------+ 

880A083 • 

Fig. 37. Type KV2-241 Three Current 
Coil Sell Contained Indicating 
VAR Transducer. For single 
phase test connection, see 1. L. 
43-241.1 

REAR VIEW 

PKASE ROTATION 1-2·3 

3508A63 

0 Fig. 38 Type KJ-241 3 phase. 
Power Factor Meter. 

3 wire 0 Fig. 39. Type KJ-241 3 phase, 4 wire 
Power Factor Meter. 
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K-241 LINE SWITCHBOARD INSTRUMENTS 

REM VII:W 

3 2 I 
PHAS¥ ROTATIO!t 1-2-3 

Fig. 74. Type 1·241 Pol yphase 
Power Facto r Meter. 

REAR VIEW 

--:jJOUTPUTr:::._-

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

REAR VIEW 

+OU TPUT-

YAAMETERS WJLL DEFLECT TQ THE RIGHT FOR 
LAGGilNG YAR-PLOW 

Fig. 20. Type 
VAR 
Phas e. 

KP2-241 Indicating 
Transducer Single 

AIM Vtl• 

AIJIIIIIIIUi 

(Y) 

Fig. 15. Type 1-241 Synchroscope. 

REAR VIEW 

J 2 I 

Fig. 18. Type KP2-241 Indicating 
Watt Transducer 2 Current 
Coil. 

RfAR VIEW 

J 2 I 

.+OUTPUT-

Fig. 21. Type KP2·247 Indicating 
VAR Transducer 2 Current 
Coil. 

WESTINGHOUSE ELECTRIC 

RELAY-INSTRUMENT DIVISION 

�EAR VIEW 

\W\ME TERS WILL DEfLECT TO THE RIGHT FOR 
LAGGING VAR FLOW 

(MUHBUfO TEII:NI.llS � IIISTl\MOT API'L 1 TO TYPE KP-2!1.1 
GillY) 

Fig. 7 6. Types F-241 and P-247 
Single Phase Varmeter. 

REAR VIEW 
0 3 2 I 

Fig. 19. Type KP2-241 Indicating 
Watt Transducer 3 Current 
Coil. 

R£AR VIEW 

0 3 2. I 

Fig.22. Type KP2-241 Indicating 
VAR Transducer 3 Current 
Coil. 

CORPORATION 

NEWARK, N. J. 

Printed in U.S.A. 
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K-241 LINE SWITCHBOARD INSTRUMENTS 
I.L. 43-241K 

I 

REAR VIEW 

+ 

Fig. 2. Type X-241 Ammeter and 
Mi II iameter (self-contained). 

I!£AIIVIE'IIf 

y 

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

ftEAR VIEW 

(�VPGLo.i:.i T£Nfoii11Al� J.l'l'lt rv TYPE J0'�£101 Ol>�l) 

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

3 2 I 

RE.IR VIEW 

2F";::;;;:��:· 
··�) 
' 

T 

( ... tEl T£MiffltALJ fl WhlllliiT Uf\.¥ TO l'TII'( «P-2'11 
fiLl'} 

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

I 

I I 

I 

1 I 

REARVIE'IIf 

+ 

Fig. 3. Type X-241 Ammeter with 
External Shunt. 

REAR VIEW 

I I 

• l 

Fig. 6. Type A-241 and C-241 Volt-
meter. 

REAR VIEW 

(11\lliiU:IU[;J f(ftNIII,Iil� ·""f'Ll TO Tff{ C,_21i1 ()IIU) 

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

REAR VIEW 

0 3 Z I PHASE SHIFTING 

(lllMEA£0 TERMJI/oi.S 01 t•STIMJ1 '�ptH TO l'Tf'E e-2:!J1 
OIU,ri 

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

I 

I 

I 

I 

RE"� VIEW 

+ 

Fig. 4. Type X-241 Voltmeter. 

�:-l 
t:��uj _j� 

P. T • 

• .. 

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

0 3 2 J 

1 ����at liD ldt'l-•4l� �N·u Yq ITPE '"�"'; c•u i 

Fig. 10. Types F-241 and P-241 
Polyp hase 3 current coil 
wattmeter. 

REAR YI£W 

Fig. 13. Type 1-241 Single Phase 
Power Foetor Meter. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



K-241 LINE SWITCHBOARD INSTRUMENTS--------------------

ASSE ... FOR PAHELS FROM ATO •t TK. 

�::.:... 

Transducer used with Frequency 
Meter. 

Tt:Mt!IIIAL $Gltfll'& 
IO·DPIOINO"'tAO 
FIJIIIN!Sttf:OWifH IIIE· 
Slll'fOfl SCII'Ew.9 Af!E !l£lf·t..OGtUIJ4. 

lt IIIOV*Y!N(j NOt.U !,,.. l)lil 
C'tJt IVH tM 1/1: Cf:Ef' 
tFQIItNQ.IOFll.. HtliD $Cit.£WI 
'$Cftt:WS fiiOT I'"I.IIUfiM'O 

VR-825 External Resistor. 

Reac tion Compensation used with 
Single Phase Varmeter. 

·------ !\ O!A.{4tiOLES)FORPANELS JPTO,t THfCK 

\ I 
�� OIA �� kOt.ESl FOR PANELS A TO 2} THIC� 

f 
TERWINAL POSITIOf!IS 

PER TABlf: 

409C61' 

* Phase Shifting Transformer used with 

3-pha.se, 3-wire and 3-phase 4-wire 

Varmeter. 

Fig. 1. Outline Dimensions and Drilling Plan for Type K-241 Instruments ana Accessories. 
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Westinghouse I.L. 43-241K 

INSTALLATION • OPERATION • MAINTENANCE 

I SYR CTIONS 
- 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 I ron 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. 

References to type style number, 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. 

Drill panels and connect instruments accord­

ing to the diagrams in this leaflet, or according 

SUPERSEDES I.L. 43-241 J 
*Denotes change from superseded issue. 

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

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

may be used as a grounding terminal. 

REPAIRS 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. 

EFFECTIVE JULY 1966 
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WESTINGHOUSE ELECTRIC CORPORATION 
RELAY·INSTRUMENT DIVISION NEWA RK, N. J. 
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K-241 LINE SWITCHBOARD 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. 
43-241.1. 

3 2 

REAR VIEW 

H 3 2 ·1 

REAR VIEW 

UIIHETERS WILl' Iff lEtT 
T11 'I'll£ liGIIT fOt UG11iU� Ul 
HO'I 

880A084 
Fig. 36. Type K V-241 Three Current 

Coil Self Contained Varmeter. 
For single phase test connec­
tion, see I.L. 43 241.1. 

N 3 2 I 

PHASE ROTATION 1-2-3 

-: 

3501A51 

.. 3 2 1 

REAR VIEW 

Vilaol:ETUS •ILl OEflECf K1 TMl Jl611l FOil Utillti ¥U flO •• 

880A083 
Fig. 37. Type K V2-241 Three Current 

Coil Self Contained Indicating 
VAR Transducer. For single 
phase test connection, see I. L. 
43-241.1. 

REAR VIEW 
PHASE ROTATION 1-2-3 

3508A63 
0 Fig. 38. Type KJ-241 3 phase, 3 wire 

Power Factor Meter. 
0 Fig. 39. Type KJ-241 3 phase, 4 wire 

Power Factor Meter. 
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K-241 LINE SWITCHBOARD INSTRUMENTS ___________________ _ _ 

2 

+OUTPUT-
187A042 1' 

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

REAR VIEW 

862A987 

O Fig. 29. Type K1241 3 Phase 4 Wire 
Power Factor Meter. 

6 

REAR VIEW 

PO��� �I'PL,"-----' 
�0 TO 400 

Hz 

876A468 

Fig. 32. Type KR241 Speed Indicator. 

3 2 I 

187A041 

TYPE MV-832 
PHASE SHIFTING 

TRANSFORMER 

===t=:=J - I 

OUTPUT-

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

REAR VIEW 

3 2 I 

1805481 

Fig. 30. Type KP241 Single Element 
Wattmeter for 3 Phase 3 Wire. 

REAR VIEW 

2 

nyn 
... 

878A484 

Fig. 33. Type KR4-241 Frequency 
Meter. 

187A043 

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

REAR VIEW 

POWEll !UI'PLY _____.J 

I 
I I rrr";:;:.iil 

I I I 

l�q ,·1• 
L� +-� 

120 lj 
�0 TO 400 

Hz Jll 
FOR MV DEVIC 
FILTER MAY 
BE USED 

876A469 

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

REAR VIEW 

3 2 I 

1805475 

Fig. 34. Type KV-241 Two Current Coil 
Self Contained Varmeter. For 
single phase test connection 
see I.L. 43-241.1. 
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K-241 LINE SWITCHBOARD INSTRUMENTS ____________________ _ 

REAR VIEW 

VARMETERS WilL DE­
FlECT TO THE RIGHT FOR 
t.AGGI�G VAR FLOW 

TYPE MV 832: 
PHASE SHIFTING 

1605455 

0 Fig. 17. Type KP-241 2 Current Coil 
Varmeter with phase shifter. 

1 
REAR VIEW 

3 
PHASE ROTATION .. 2-3 

1805485 

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

REAR VIEW 

2 

186A373 

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

' 3 2 

REAR VIEW 

iNU'IItlrJ<ED Tf.R'IIINALS ON 11\jSTRUMENT APPLY TO 
TYPE KP�Z41 ONI.Yl 

1805459 ' 

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

REAR VIEW 

2 I 

uf�C0,41NG 

RUNNING 

n 
2 I 

185A917 

Fig. 21. Type Kl-241 Synchroscope. 

REAR VIEW 

3 Z I 

VAI..fUISOOCEI UllUIAI. COIL COIIIECTIOIS 

lOT S4IOW. u•uus wilL O£FLEet 

TO Til£ II &Itt FOI LAGGIIG YAle FLOW 

186A374 

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

REAR VIEW 

* 

185A920 

0 Fig. 19. Type Kl-241 and KJ-241 Singfe 
Phase Power Factor Meter. 

REAR VIEW 

2 COMPENSATOR 
VV2·876 

220:1991 

0Fig. 22. Type KP-241 Single Phase 
Varmeter. 

REAR VIEW 

N 3 2 I 

186A375 

i!ig. 25. Type KP2-241 fndicating Watt 
Transducer 3 Current Coil. 
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K-241 LINE SWITCHBOARD INSTRUMENTS ___________________ _ 

REAR VIEW 

+ 

1805462 
Fig. 9. Type KX-241 Ammeter with 

External Shunt. 

2 I 

REAR VIEW 

FOR C-241 
TERM NOS 
ARE 3-5 

1805467 

REAR VIEW 

+ 

� 

1805463 
Fig. 10. Type KX-241 Voltmeter. 

2 

REAR VIEW 

2 

;; 

FOR C·241 
TERM NOS 
ARE 3-5 

1805466 
Fig. 11. Type KA-241 and KC-241 

Ammeter. 

REAR VIEW 

liME METE� 
-1-

:" 

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 

v 

1805475 

Fig. 15. Type KP-241 2 Current Coil 
Wattmeter. 

REAR VIEW 

H 3 2 I 

� 
1805478 

Fig. 16. Type KP-241 3 Current Coil 
Wattmeter. 
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K-241 LINE SWITCHBOARD INSTRUMENTS ---------------------

��� �� �$�_!,$ 
�7'j I 

, I 1 

I bf-- - - � 1l j__j_l,- •••• 
t-i . 61- -1 

llil 
�.�'a 

186A291 

t[IUII .. Al SCI'I["WS 
10·32 .IIIOIN�M[AD 

fUIIIIIISH[QIIIttt•£ 
SISTOII SCIII£WS Alii[ 
Sllf·LOC!IUIG 

Z MQI,IIIITINGHOL£5 13154 �A 

c'llltllt)itu.IIID££P 

(FOIIIIO IO�IL ?'I(AQ SCIII(Wl 
SCII[W$ IIQT FUIIIil$1'1[0 

16C5805 

�� .,.,.} @ � 
� 

"J:� i 'o 'o '• 
"'"""'"' : ___ _ G O un • """'""" 

408C350 
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. 

I 
·- � 

=· ., 

t� 
L .. , �  (123 SMM) 

202C87 
0 Fig. 5. VAR Compensator used with 

Single Phase Varmeter. 

2 

'::-

REAR VIEW 

_;!�J 
120V 

RANGES 
240V 

RANGES 

837A406 

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

rn � 
I-SECTION 2-SECTION 

� �: 'J 06 
4 5 

CENTER TAPPED 3- SECTION 

3515All 
0 Fig. 6. Type VR825 Resistor Connec­

tions. 

REAR VIEW 

+ 

1805461 

Fig. 8. Type KX-241 Ammeter and 
Mil/iameter (self-contained). 
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INSTALLATION 

Westinghouse I.L. 43-241W 

• OPERATION • MAINTENANCE 

I NSTRUCTIONS 
- K-241 LINE­

SWITCHBOARD INSTRUMENTS 

FOUR AND ONE-HALF INCH CLASSIFICATION 

FULL-VIEW CIRCULAR SCALE TYPE 

GENERAL 
Type K-26finstruments are designed and built to meet or 

.. 

exceed the requirements of American Standard C39.l 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 

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 exeept the I and F types. 

CAUTION: When the instrument mechanism is expo3ed, 

avoid contact with the temion 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 
Unpack 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: DO NOT REMOVE COVER WHILE THE 

INSTRUMENT IS ENERGIZED. DIAL AND POINTER 
MAY BE AT HAZARDOUS 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. 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 furnislred 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 
details and variations of this equipment do not purport to be covered by these instructions. If further 
information is desired by 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 1975 
0 Changed since previous Issue EFFECTIVE OCTOBER 1976 www . 
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K-241 LINE SWITCHBOARD INSTRUMENTS 

REAR VI[W 

3 2 I 
PHASE ROTATION 1-2-' 

* Fig. 14. Type 1-24 1 Polyphase 
Power Foetor Meter. 

REAR VIEW 

Fig.  17. Type KP2-241 Indicating 
Watt T ronsducer Single Phose. 

REAR VIEW 

.....OUTPUT-

VARME'rERS WILL DEFLECT TO THE RIGHT FOR 
LAG fiiNS VAR �FLOW 

Fig. 20. Type 
VAR 
Phose. 

KP2-241 Indicating 
Transducer Single 

UAA Vlf• 
I 

I t 
\.�·-·�"·-� 

f) 

.____(�. � .. ) t ; =Y LJ fry)\H4Ml!IG 

*Fig. 15. Type 1-241 Synchroscope. 

,_EAR VIEW 

3 2 I 

Fig. 18. Type KP2-241 Indicating 
Watt T ronsducer 2 Current 
Coil. 

Ri::AR VIEW 

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

W ESTIN GHOUS E EL ECTRIC 
RELAY-INSTR UMENT DIVISION 

REAR VIEW 

\IARMETERS WILL DEFLECT TO THE RIGHT FOR 
LAGGING VAR FLOW 

("!JM8ERED TUMIIl.US. Ott IUTRIJMUT AP'tlY TO HP£ l;f'•l141 O!illYf 

Fig. 16. Types F-241 and P-241 
Single Phase Vormeter. 

REAR V'EW 

0 3 2 I 

Fig. 19. Type KP2-241 Indicating 
Watt Trans ducer 3 Current 
Coil. 

REAR VIEW 

0 3 2 I 

I 
+OUTPUT-

J 

Fig. 22. Type KP2-241 Indicating 
VAR Transducer 3 Current 
Coil. 

CORPORATION 
NEWARK, N. J. 

Printed In U.S.A. 
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K-241 LII-«E SWITCHBOARD INSTRUMEI-«TS r.L. 43-241F 

Fig. 2. 

REAR VIEW 

+ 

Type X-241 Ammeter and 
Mi II iameter( s elf-co ntained). 

A£AR VIEW 

'if 

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

REAR VltW 

(ii.i.'Maln�; H�MIIlAU• .tPPlt fC HJ'l �P�.t\11 Cll�f} 

Fig. 8. Type F-241 and P-241 
Si ngle P hase Wattmeter. 

REAA '1/tEW 

EXT RES. USEO 
3 Z I WHEN SPECIFI£() 

� 

{IJUMIEIEt TI-IAI.S ill l.aTIIlliUT .\llf'IU TO Jll'( l:f'-2lf1 
OIU) 

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

Fig. 3. 

REAR VIEW 

+ 

Type X-241 Ammeter with 
Exter nal Sh unt. 

REAR \'lEW 

U3 

Fig . 6. TypeA-241 and C·241 V olt­
meter& 

REAR VI[W 

EXT. RES. US£0 WHEN SPECIAED 

(ll�eHH >EMI'IIMAL.).&,.ll TO fTP( .,�l4l0:11Ly) 

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

REAR VIEW 

(•UNIIEIED TEIIUU.�S 011 IISTIIJIIOT .I'!LY 10 llf£ lf-'11U 
011\,f) 

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

REI!R VIEW 

+ 

Fig. 4. Type X-241 V oltmeter. 

0 
P. T. 

Fig. 7. Type X-241 Frequency 
M eter with External Trans· 
ducer. 

REAR VIEW 

0 3 2 J 

[!!�Hl!;ii.U f "'"I -.J.L:. .l.PPU f') fTPl tP-Lt! G�ll! 

Fig. 10. Types F-241 and P-241 
Polyphase 3 current coil 
wattmeter, 

REAR ¥1 EW 

*Fig. 13. Type 1·241 Single Phase 
Power Factor Meter. 
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K·241l.INE SWITCHBOARD INSTRUMENTS--------------------

2T 464 

:;� .. 

.l.�'" 

*Transducer used with Frequency 

Meter. 

:I 
-7---I.J 

TERMINAL 
TKAEAO$ 
PER TA8Lf 

KF :.Wl ONLY --
-T ..... 

�R£SISTOJfl: CAGE 
VfttEN USEO SU: TABL£ 

f[RII!Ji&l.SCA['III$ 
I0-3281J1Dfllltiilt[jl,0 
fllltJII!Itt£0WITHIIU:• 
SISTOit S(;ll[r;l ARE 
SEli'·LO!;OMINQ. 

fl MO\JM1'1,_.G i'tOL€$ IS/,4 DIA 
e'lllt al:llt tu 1ft O££P 
IFOfiJIIO,f()f'IL"'f•O'JCJIEW\ 
SCAEWS NOf FliiHU6H£D 

VR-825 External Resistor. 

Reaction Compensation used with 

Single Phase Varmeter. 

TERMINAL POSITIOfCS 
PER TA&LE 

* Phase Shifting Transformer used with 

3-phase, 3-wire an d 3-phase 4-wire 

Varmeter. 

Fig. 1. Outline Dimensions and Drilling Plan for Type K-241 Instruments and Accessories. 
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Westinghouse I.L. 43-241F 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
- K-241 LINE­

SWITCHBOARD INSTRUMENTS 

FOUR AND ONE-HALF INCH CLASSIFICATION 

FULL-VIEW CIRCULAR SCALE TYPE 

GENE RAL 

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 

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 

external components if required, coil ratings, 

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

INS TALLATIO N 

Unpack instruments carefully. Terminal and 

mounting hardware, and any external components 

may be in separate packages. 

Drill p anels and connect instruments accord­

ing to the diagrams in this leaflet, or according 

SUPERSEDES I.L. 43.241 E 
*Denotes Change from superseded issue 

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

ware. For mounting on insulated structures any 

one of the three case to base mounting screws 

may be used as a grounding terminal . 

REPAIRS 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. 

EFFECTIVE FEBRUARY 1964 
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K-241 LIHE SWITCHBOARD INSTRUMENTS 

REAR VI[W 

ll 2 I 
�SE ROTATION 1-2-3 

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

REAR VIEW 

Fig. 77. Type KP2- 241 Indicating 
Watt Transducer S  ingle Phase. 

REAR VJEW 

I 
1-0UTPUT-

VARMETERS WILL llEFLECT TO THE MIGHT FOR 
1..AG81H6 VAR·FLOW 

Fig. 20. Type 
VAR 
Phase. 

KP 2-241 Indicating 
Transducer Single 

Ut,ll Vlf'!' 

lAt_ 

L_l(±l'J 
Cr---c:r 

IIUIUIIMG 

(Y) 

Fig. 15. Type 1·241 Synchroscape. 

REAR VIEW 

3 2 ' 

L�OIJTPOT·-

Fig. 18. Type KP2-241 Indicating 
Watt Transducer 2 Current 
Coil. 

REAR VIEW 

3 2 I 

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

WESTINGHOUSE ELECTRIC 

RELAY-INSTRUMENT DIVISION 

AEAR VIEW 

VARMETERS Will.. DEFLECT TO T H E RIGHT FOR 
lAGGING VAR flOW 

(lllii48£Rf.D TUMill.tlS OJ IUTlUJtEJlT APPlY TO TYP£ kP-2'41 
OUY) 

Fig. 16. Types F-241 and P-241 
Single Phase Varmeter. 

REAR YIEW 
0 3 2: I 

Fig. 19. Type KP2·24 7 Indicating 
Watt Transducer 3 Current 
Coil. 

RE AR VIEW 

0 3 2 I PHASE SHIFTING TRANSFORMER/ 
I 

L, 
4-0UTPUT-

Fig. 22 . Type KP2·241 Indicating 
VAR Transducer 3 Current 
Coil. 

CORPORATION 

NEWARK, N. J. 
Printed in U.S.A. www . 
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K-241 LINE SWITCHBOARD INSTRUMENTS I.L. 43-241J 

REM: VIEW 
+ 

Fig. 2. Type X-241 Ammeter and 
Mi II iameter ( self•conta ined). 

REAR VIEW 

T 

J • 
Fig. 5. Type A·241 and C -241 Am-

meter. 

REAR VIEW 

(IIL'��l"�·' H:otlo!II!AL> -PPU fC Trl"f lP-J�t Gll�r) 

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

REAR VIEW 

(JIIIME�U TEitMtiAU U hiitlllbi A,...V ro HPE JJ>�nt 
(lll'f] 

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

I I 

I I 

I I 

A'EAR VIEW 

+ 

Fig. 3 .  Type X-241 Ammeter with 
External Shunt. 

REAR VIEW 

<XT. RES USED 6"� t-� 

I I 
� �u 

l J 

Fig. 6. TypeA-241 and C-241 Volt-
meter. 

REAR VIEW 

3. 2 I 

(lUlMBEitl:l TERioiiUUo AP9t.'f TO fl'Pt Ki>·l�! OIILY) 

Fig. 9. Types F·241 and P-241 
polyphase 2 current col I 
wat tmeter .. 

REAR VIEW 

0 3 2 I 

\IUIMBERED TEIINII&ALS 0'1 IIIHIOMUT �AF'l'U TO TyPE 1,._21i1 
DII�Y) 

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

I 

I 

I 

I 

REJ\R VIEW 

+ 

EXt RES -�'+ ' 
USED WHEN SPE� 

�-�----�--

Fig. 4. Type X-241 Voltmeter. 

�u 
P.T • 

.. ... 

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

:J 3 2 I 

(..:UUi!tRU r, �l''lnAl:. �!"PLY I'J hl't -P-dO Clll11 

Fig. 10. Types F-241 and P-241 
Polyphase 3 current co i/ 

.-------w�a�ttme�t_e���-�----------� 
REAR VIEW 

Fig. 13. Type 1-241 Single Phase 
Power Factor Meter. 
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K-241 LINE SWITCHBOARD INSTRUMENTS---------------�----

T'fPF 

�:2�� 
ld(Jil 
KCHI 
lOt!tl 

*ffi� 
MC'tl 

�. 
�· 
�:: 

;.;.·::41 

I%TIH"/IIE)!T 

0< ,,-, ., ON<O.< """"''"""'<no,;'"'' 

�'.;�T'Il'.'T.� lOS!;Q H)LT!'. 

H '""''"''TO"'"' 00<'0 � �<' 

I "W'T"O" < <•OU <•o< 'C<' 

ASSEM. FOR PllHEL$ 
FROM :A TO 2 t TK. 

· .. ��� 
z.� .• 

Transducer used with Frequency 
Meter. 

TEFWl�AL:I ]� 
E'OtiiTIO!! o,;o 

'""' 

."". 
-: � i-:i .. -t ;;::::; 

-H-� 

" 

'HH �" 

e'i REMO'Y'IIfG[ Tlol$ SCR£YJ. 
CASE ASSE� Y IIQ'i 8£ 

::���� ��[£:::: 

n:•Mifrill S<;II'!YS 
IO·UNOIJIGMEAD. 
fU!tNI5MEC .ITM IU:· 
81$f011' SCA(WS Aft£ 
SEJ..J<. LOCK I NIL 

-""' 
<OO" 

. ..'.�". 

..'�."'. 

"'" ' 
"" '"""' 

""- _""':,,., 
c.;;;; ·7'�·�· 

'-"'- -''"'"" 
'"' '""'w 

'-"'' -'"''-""· 

�":. .':".'."'. 
" 

f IIOl.lNT!N� loiO!.ES 1!/54 014 
c'all wn IliA lit OEEP 
lfl)fl M0 IDf'!l 11£40 5(;11£'111'1 
:t.CRE •s MOt I'UJ!Irll51t£D 

VR-825 External Resistor. 

jio ... -ocL•--.4 

- - - -

k. :::: .. li!!!b: •• 

'i-- ..; 

Reaction Compensation used with 
Single Phase Varmeter. 

_.-""_..-- � U.A (4HOLESlf'::'RPANELS UP TO� THIC!c: 

. !� DIA {4 HOLES! fOR PANELS :lt TO 2: � TH!CIC 

TERMINAL ?OS!TIONS 
P!i:R TABU: 

409C619 

* Phase Shifting Transformer used with 

3-phase, 3-wire and 3-phase 4-wire 

Varmeter. 

Fig. 1. Outline Dimensions and Drilling Plan for Type K-241 Instruments and Accessories. 
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Westinghouse LL. 43-241J 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
- K-241 LINE­

SWITCHBOARD INSTRUMENTS 
FOUR AND ONE-HALF INCH CLASSIFICATION 

FULL-VIEW CIRCULAR SCALE TYPE 

GENE RAL 

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 

All of the above mechanisms em ploy 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 po.sitioned. 
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. 

INSTALLATION 

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 

SUPE RSEDES I.L. 43-241 H 
*Denotes change from superseded issue. 

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 P RECAUTIONS 

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 
lnstruments, 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. 

REPAIRS 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, app earing on the dial mask. 

EFF ECTIVE SEPTEMBER 1965 
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