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I.L. 43-24)C
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIONS

rd

—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 SUSBENSION
INSTRUMENTS

CAUTION: When the instrument meehanism is ex-
posed, avoid contact with the tension springs.
These springs are precisely made and positioned.
and any pressures inadvertentlynapplied 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 suspensionf system is employed which
replaces the conventional pivots, jewels, and
control spring.s 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. 43-241B

tions of shock and/vibration. The suspension
system assures longer/life with reduced mainten-
ance costs.

The KA-241"Ammeters and Voltmeters employ
similar suspensionsbut operate ontherepulsion —
attraction,“moving“iron principle.

The KP:2241 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
byathe current and voltage applied at the watt-
meter terminals into a proportional d-¢ millivolt
output. This transducer output operates the d-c
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.

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
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 in§trument, one terminal of the in-
strument should be grounded.
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I.L. 43.241C

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

O

The usual procedures and practices employ@
for servicing mechanisms of pivot-jewel typ

instruments cannot be applied to suspension type
instruments. For this reason we recommend Qat
all instruments in need of mechani servicing
be returned to the factory.

Orders for renewal parts clude the

name of the part and the style a @ serial number
of the instrument, appearin theddial mask.

o
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1.L{43-241C

‘TERMINALS IN TERM. DIM. I
_POSITION NO. | THD. A

3- .190-32 | 2.

N t/a-28

POWER FACTOR METER

-21 - S
WITH TBS|A. C. VOLTMETER UP TO 600 VOLTS
KA.

Witi*ths|A. C. AMMETER UP TO & INCLUDING 20 AMP.

KI-ZdT_|POWER FACTOR METER
10| KP.24] |[WATTMETER (POLY PH.
11 | KR.241 |FREQUENCY SPEED INDICATOR
12 [ KP24] |WATTMETER {POLY PH. 3 CC)
I3 | KP341 | WATTMETER (SINGLE PHAS
T [RKX-HI_[D.C. VOLTMETER (3 TER
15 | KR-241 | FREQUENCY TYPE o
16 | K&

) | NOT USED | ' NONE
{NOT USED { NONE |

NOT USED

A DIMENSION PER TABL|

TERMINAL

IA.(4 HOLES) FORJPANELS UP TO I—; THICK

EDIA (4HOLES) FOR PANELS % TO 2 INCH THICK

-—1%—-q4— |+|‘--——‘

DRILLING PLAN

),}g 10 2 Thick

SPECIAL MOUNTING STUD ok T
WUT ANO WASHERS FOR PANELS

4 g 4 MT6, STUDS THREADS'
| g._zs THD. PER TABLE
<
3
_8
5i5 I - 1
A ]
RESISTOR CAGE
WHEN USED SEE TABLE
L ) PR
SPECIAL MOUNTING STUD 0l2
NUT AND WASHER FOR PANELS ¥ | TERMINAL POSITIONS
3 PER TABLE
122 TO 2 INCH THICK |
i€ e 138
ASSEM. - TEEMINALS IN TERM, |) ps. | D4 |mxamTOR [EXTERNAL BOX 3
No. | TVPE UMENT PORITION NO. THD. A B | caocr | DWG. No. REQ. :':;:“EL"S":?Y’G
16 | KF-341 | SINGLE ELE. WATTMBTER UP TO 150 V.8 30 A INC 13-8-10 -190-32 | 3.13/16[4.71/64 | UsED NONE W
15— THICK
17 | KF-2¢1 | DOUBLE ELE. WATTMETER 3 C.C. UP TO 150V& 20A. INC.| 1-3-448-6-7-8.10, 4-:1/e4| useD NONE 5‘
§ ) - 1. DIA. FOR PANELS
18 | KP-241 | DOUBLE ELE. WATTMETER 3 C.C. UP TO 180Y&20A. DNC.| 1-2-3:4-5-67-8-9-10 | V190-32 | 5-3/8 |4-27/64 | vsED NONE | L3 ool r:::
|
1 |xrau SCALE VOLTMETER 8:10 -190-33 [ 3-13/16|4-31/64 | _usED NONE %
APPEARANCE OF
FRONT OF b g 23
POSITION INDICATOR
DRILLING PLAN
3 . v PER TABLE | remanaL o w
= - & e grfe—— a TEREDN R + 2 4 7 TReADe e
1 -ty - 4 NTG. STUDS PER TABLE
] +-28 ™o, f\
L) — =
I ESISTOR
| GAGE WHEN ™
' USED. SEE
< - —r 1‘ TABLE.
H "
o !
e Qe .
& I
v ¥
________ L
L] 1 GROUNDING /{
] STUD (190-32 THD.
-

TEMINAL POSITIONS
PER TABLE

Fig. 1. Outline Dimensians and Drilling Plan for Type K-241 Instruments.
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Fig. 2. Outline Dimensions and
Drilling Plan for Transducer
used with Frequency Meter.

Fig. 3. Outline Dimensions and
Drilling Plan for VR-825
Extemnal Resistor.

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

meter.
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(190-32 TERMINLS % o eme
A MUES

REAR VIEW

Fig. 5. Outline Dimensions and
Drilling Plan for Phase
Shifting Tronsformer used
with 3-phase, 4-wire Var

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

Fig. 7. Type X-241 Ammeter and
Milliameter (self contained).

meter.
REAR VIEW
E REAR VIEW REAR VIEW
-+ -+
172
GALIBRATED EXT RES
LEADS USED WHEN
SPECIFIED
¥
1

Fig. 8. Type, X-241 Ammeter with
E xternal Shunt.

Fig. 9. Type X-241 Voltmeter.

Fig. 10. Type A-241 Ammeter with
Current Transformer.
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REAR VIEW

EXT.RES USED
WHEN SPEGIFI

E

LINE METER
—+
ano

REAR VIEW
EXT. RES.
EN

USED
SPEGIFIED

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

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

Figf{13. Type F-241 and P-241
Single Phase Wattmeter
with Current Transformer

=
|

1]

former. and Potential Transformer.
REAR VIEW
REAR VIEW REAR ViEW
321 EXT. RES. USED WHEN SPECIFIED 03 2 a’.‘:&:gﬁeg;‘l& E£XT RES. USED PHASE SHIFTING
=<7 32 | WHEN SPECIFIED  FRANSFORMER

VARMETERS WILL DE- (
FLECT TO THE RIGHT FOR 3 3
LAGGING VAR FLOW

Fig. 14. Types F-241 and P-241

polyphase 2 current coil
Current
Transformer and Potential

wattmeter with

Transformer.

Rig. 5. Types F-241 and P-241
Polyphase 3 current coil
Current

Transformer and Potential

wattmeter with

Transformer.

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

Transformer and Potential

Transformer.

REAR VIEW

03 PHASE SHIFTING TRANSFORMER}

il

VARMETERS WILL DE-
FLECT TOQ(THE RIGHT,
.FOR LAGRING VAR
FLow

g._‘l——
3

A

3

r
=

REAR VIEW

._BFi]D

REAR VIEW

PHASE ROTATION |-2-3

Fig. 17. Types F-241 and P-241
Polyphase 3 Current Coil
Varmeter with Current
Transformer and Potential
Transformer.

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

Fig. 19. Type 1-241
Power Factor Meter with
Current Transformer ond

Polyphase

Potential Transformer.
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INSTALLATION

Westinghouse  I.L. 43-241B
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 systemqis employed which
replaces the conventional pivets, jewels, and
control spring. At eachgendWefpone side of the
moving coil is attached a thHin metallic band. At
the front and rear bridges _these bands are con-
nected to tension/springs. The tension springs
exert axial forees 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. 43-241A

mounted in one self contained unit. The trans-
ducer portion conyerts the a-c watts represented
by the current, and“weltage applied at the watt-
meter terminals“into/a proportional d-c millivolt
output. This transducer output operates the d-c
millivoltméter mechanism whose pointer indicates
watts onsa, 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.

INSTALLATION

Unpack instruments carefully. Terminal and
mounting hardware, and any external components
may be in separale 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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ware. For mounting on insulated structures any
one of the three case to base mounting screws
may be used as a grounding terminal.

CALIBRATION OF TAUT BAND
SUSPENSION INSTRUMENTS

CAUTION: When the instrument mechanism is ex-
posed, avoid contact with the temsion 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 forthis 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. With the instrument cover re-
moved the shunts can easily be adjusted using

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 each calibrating shunt may be
required to obtain a particular condition.

REPAIRS AND RENEWAL#PARTS

The usual procedures and_practiees employed
for servicing mechanisms /©f /pivot-jewel type
instruments cannot be applied to suspension type
instruments. For this reason,we recommend that
all instruments in need%ef mechanism servicing
be returned to the fagtory.

Orders for renewal parts should include the
name of the part™and the style and serial number
of the instrument,/@appé€aring on the dial mask.

* Calibrating“wrench, style no. 186A070G01. See
speeial Data Sheet 43-805.
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LL. 4352418

427

LIneE T TERMINALS In TERM. I;I. I(Sés'ol EXTERNAL 80X 3
INSTRE . A
T N POSITION NO. THO. & e T & DIA.(4HOLES) FOR PANELS
A |xx-21 | D.G. WNST'S, INCLUDING AMMETERS UP T0 20 awp. 3-5 .190-32 [ 2.813 | wor useo NOME
2 |xx-201 | D.C. AMAETFRS 30 & 90 AMP. 35 1/4-28 |2.813 NOT UISED NOME
a KC=241 RECTIFIFR JMSIS,. 35 .190-32 | 2.813 MOT USED NOME
% |xae24] 1M01CATOR 3-8-5-6-7 .190-32 [ 2.813 NOY_U$ED NONE — — ‘é 9—
5 XA-241 A.C. YOLVMETER UP TQ 600 V. -190-3213.750 UsEp NONE
6 |xa-291 | A.C. METER UP TO & INCLUDING 4G Awp .190-32§3.750__| WOT USED RONE
7 K1-241 SYNCHROSCOPE - SINGLE PHASE 2190-34 1 5.312 USED NORE -
8 _[x1-241 | POWER FACTOR METER - SINGLE PHASE 190-32 [ 5.312 useo NORE
3 |k1-241 | POWER FACTOR METER - 3 +190-32 | 5.312 usep noxE .
19 XP-241 WATTMETER (POLY PH. 2 CC} i?ﬂ-ll 5.312 NOT USED NONE
| 1! FREQUENCY_SPEED LNDICATOR +190-32 | 2.813 NOT L'SED NONE —— -
1 WATTMETER (POLY PH. 3 CC) 190-32 | s.312 | w0t use0 XONE /
13 WATIMSTER (3INGIE PHASE) Ago-ac | 5,312 | woT usen XOME .
1 D.C. YOLTMETER (3 TEAW.) 190-32 | 2813 | NOT UsED NONE = .Q\V'
15 EREQUENCY TYPE TACHOMETER -190-32 | 3.750 NOT USED NOME '
1
A
\V
'Tl'sl'-_""‘_ nT".-———ﬂ
o LLING PLAN
640 » DIMENSION PER TABLE| L2 |
2r TERMINAL
4 MTG, STUDS THREADS
a-28 THD. PER TABLE
o
-1
B T -3 —
"

@

~—
SPECIAL MOUNTING STUD-

——

NUT ANO WASHER FOR PANELS

12 70 2 INCH THICK

RESISTOR CAGE
'WHEN USED SEE TABLE

Lo (4HOLES) FOR PANELS UPTO 1 THICK

Fe TO 2INCH THICK

TERMINAL POSITI
PER TABLE

1
6—_.1-\"}3—.

L

10NS

J— INETRUMENT TERM. |, DIM. |RESITOM |EXTERNAL BOX
THD. A CAGE | DWG. NO. REQ|
16 KF-341 | 2DWLE ELE. WATTMETER UP TO 150 V.4 30 A, INC. 719037 | 3-15/1s| URED NONE
1" K7-241 | DOUBLE ELE. WATTMETER 2 C.C. UP TO 150VA 30A. INC, USED NONE
18 KP-;1 | DOUBLE ELE. WATTMETER 3 C.C. UP TO 15078 30A. INC. 2] 5-3/8 wxn_ NONE
19 X¥-14) | KXPANDED SCALE e-10 1490-33 [3-13/16| UEED NONE
] o OIMENSION PRR TABLE )

o

APPEARANCE OF
FRONT OF
POSITION INDICATOR

TERMINAL
THREADS

SPECIAL MOUNTING
NUTAND WASHERS

1k 10 2 rnick

sTUD
FOR PANELS

1
[smms)

—1%- 4 MTG. STUOS - PER TASLE
I
o T e 5 [y
— . i
EsISTOR
CAGE WHEN ™
USED, SEE
< ——-#Tg TBLE.
5 i
— g il
2 I
T H
J
_i srounoing |
1 STUD 190~ 32 THD.

TERMMAL POSITIONS
PER TABLE

& OA. (¢ woLES)
FOR PANELS UP TO i

|i! THICK

Fom.

FOR PANELS
28 rex

Fig. 1. Outline Dimensians and Drilling Plan for Type K-241 Instruments.
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Fig. 2. Outline Dimensions and
Drilling Plan for Transducer
used with Frequency Meter.

Fig. 3. Outline Dimensions and
Drilling Plan for VR-825

External Resistor.

Fig. 45 Outline Dimensions and
Drilling Plan for Phase
Shifting Transformer used
with 3-phase, 3-wire Var-

meter.

i 53

-190-32 TERPINALS 4o

REAR VIEW

Fig. 5. Outline Dimensions and
Drilling Plan for Phase
Shifting Transformer used
with 3-phase, 4-wire Var

Fig. 6. Obtline dimensions and Dril-
ling. Plan for Reaction Com-
pensafion used with Single.
Phase Varmeter.

Fig. 7. Type X-241 Ammeter and
Milliameter (self contained).

meter.
REAR VIEW REAR VIEW REAR VIEW
- + _ +
3¥s
CALIBRATED EXT RES
LEADS USED WHEN
SPECIFIED

Fig. 8. Type()X-241 Ammeter with
External, Shunt.

Fig. 9. Type X-241 Voltmeter.

Fig. 10. Type A-241 Ammeter with
Current Transformer.
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REAR VIEW

EXT.RES USED
WHEN SPEGIFIE]

3

1

LINE METER
—4
[1 [1

REAR VIEW
EXT. RES. USED
WHEN| SPECIFIED

(NCMEERZZ TERMINALy APPLY TC TYPE KP-241 ONLY)

Fig. 11. Type A-241 Voltmeter with Fig. 12. Type X-241 Frequency Figy93. Type F-241 and P-241
Potential Transformer. Meter with External Trans- Single Phase Wattmeter
ducer and Potential Trans- with Current Transformer
former. and Potential Tronsformer.
REAR VIEW REAR VIEW REAR VIEW
321 EXT. RES. USED WHEN SPECIFIED 321 VEI)I»?E’NRESSPE%SIFEIDED ?::iESFSOHRI:EIﬂNG

(NUMBERED TERMINALS APPLY TO TYPE KP-241 ONLY)

EXT. RES. USED
E WHEN SPECGIFIED
? é_\,t

y

i

(nUMEZR:D T.am1aALy APPLY TO TYPE KP-c4l GALY)

VARMETERS WILL DE- d g

FLECT TO THE RIGHT FOR 3 Js

LAGGING VAR FLOW
-

L

!
N

(NUMBEPED TERMINALS ON IN>TRUMENT APPLY TO TYPE KP-2u1
ONLY)

Fig. 14. Types F-241 and P-241 Fignl5.“yTypes F-241 and P-241 Fig. 16. Types F-241 and P-241
polyphase 2 current coil Polyphase 3 current coil Polyphase 2 Current Coil
wattmeter with Current wattmeter with Current Varmeter with Curmrent
Transformer and Potential Transformer and Potential Transformer and Potential
Transformer. Transformer, Transformer.

REAR VIEW REAR VIEW REAR VIEW
03 PHASE SHIFTING TRANSFORMER 321
PHASE ROTATION -2-3
Fox
| 3
VARMETERS WILL DE-, g‘ ,kvv
FLECT TO THE RIGHT £
FOR LAGGING VAR
FLOW
?’ j___jj—— AI i K
) |3 €v_} i
(NUMBERED TERMINALS ON INSTRUMENT APPLY TO TYPE KP-241
onLy)
Fig. 17. Types F-241 and P-241 Fig. 18. Type 1-241 Single Phase Fig. 19. Type 1-241 Polyphase

Polyphase 3 Current Coil
Varmeter with Current
Transformer and Potential

Transformer.

Power Factor Meter with
Current Transformer and
Potential Transformer.

Power Factor Meter with
Current Transformer and

Potential Transformer.
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Westinghouse  I.L. 43-241E
INSTALLATION e 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 tlie requirements of
American Standard C39.1 for eléctrical 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.
= Permanent magnet moving coil
Repulsion-Attraction, moving iron
Watt transducer plus X
= Rotating iron-vane
= Rectifier plus X
= Iron core electromagnetic

Q=T >N
I

All of the above mechanisms employ the taut
band suspension bearing system/except theIand
F types.

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

DIAL NOTES,

Referefices to, type style number, use of
externald components if required, coil ratings,
calibrationddata £&tc., are made on the dial mask.

INSTALLATION

Unpack instruments carefully. Terminal and
mounting hardware, and any external components
mayebe in separate packages.

Drill panels and connect instruments accord-
ing to the diagrams in this leaflet, or according

SUPERSEDES I.L. 43-241D

Complete Revision

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
RIGH 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 bé grounded.

Ammeters.with external shunts must be used
with leads h#ving the reésistance specified in the
dial notes. If the circuit voltage exceeds the
insulation rating of ‘the instrument, the shunt
should. be in the grouinded 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 APRIL 1962




K-241 LINE SWITCHBOARD INSTRUMENTS

%DIL(QHOLES) FOR PANELS UP TO l% THICK

3 3
= K
TERMINALSIN | Teww, | D | RESisTOR g O!A.(4HOLES) FOR PANELS fg TO 2 INCH THICI
TYPE INSTRUMENT POSITION No, HD. A CAGE
@x 241 D.C. INST'S. INCL.UDING AMMETERS UP TO 28 AMP 3s w32 | 2813 NOT USED
KX 241 | D.C_AMMETERS 30 & 5 AMP S vam | aaim | Norused , -
KC2a1 | RECTIFIER INSTS 35 19092 | 28 | NoT usep
KX 241 | TEMPERATURE INDICATOR FREey) w032 | 2813 | wor vsed
K120 | SYNCHR®SCOPE — SINGLF PIASE 35610 19032 | a1 USED
K21 | POWER FACT®R METER - SINGLF. PASE 35910 19032_| 5317 USED
Ki2at POWER FACTOR METER — 3 PHASE 356010 19032 | 5312 vskp | '
Kp241__| WATTMETER (POLY PH. 2CC) 12356 7010 w3z | 5312 | wor usep . i
KP 241 | WATTMETER (POLY IH. 3 CC)__ wosz | 5212 | not uskn
KP-241 | WATTMETER (SINGLE PIIASE) 3561 w6032 | 5312 | NOT usED - -
Kx241 | D.C. VeI THETFR (3 TERM.) 3% w9032 | 2813 | ot usep
WITi1 Tes | A.C. VOLTMETER UP TO 600 VOLTS P woar | 2s | sorvsen
KA 241 T ¥
WITH TBS | A.C AMMETER UP T® & INCLUDING 20 AMP 12 1032 | 281 | KoT csep -
KP2 741 _| INDICATING WATT TRANSDUCFR (SINGLE PHASE] Thea1iaz T%032_| 5317 | NOT Usen
KPZ-341_| INDICATING WATT TR ANSDICER (POLY PH 3 CC1 TE356 60z | 9035 | 511z | NOTUseD )
kpz241 | INDICATING WATT TRANSOUCER (FGIY PH. 3 CC) Tz3 456750 011-12] w032 | 5312 | NOT UskD }
KF 241 SINGI.F ELLF. WATTMETER UPTO 1350V. 2 20 A, INC, 1-3-8-10 198 32 T 6 | Usel
RKr291 | DOURLE ELE. WATTMETFR 2. UP T 130V A L0A. INC (59557810 w05z | Fa b
KF 241 | D@URLF F1.F. WATTMETER 3 C.C._UP T8 0V A 0A_INC T2 sE R w | w03 ] 534 A
K 21| EXPAN®FD SCALE VOLTHETER 710 [ECEER REAEAT) 1€ . TERMMAL POSITIONS
DRILLING PLAN K Fi241 ONLY PER TascE
OIMENSION PER TABL 25
—»{ 640 A £l 25
27 ! 15 TERMINAL
4ga ~ 'z 4 MTG, STUDS O THREADS
| Z-28 THD. PER TABLE
J—
T
e« | Ty s
1
~ LE L
o — — - - T
i
* g | 1
” |
—-——1
RESISTOR CAGE ~
@ hﬂm@mﬂ WHEN USED SEE TABLE
\. / -

SPECIAL MOUNTING s-ruu/\\ wl@

NUT AND WASHER FOR PANELS
12 70 2 NCH THICK

TERMINAL POSITIONS

PER TABLE

Vo
|
I
|
1 ] .
o 4
- agy . —=l

01 poa
Dl

ELEVATION

TERMINAL SGREWS
10 -32 BINDING HEAD.

SELF- LOCKING

2-13/16 2418716 - om -
.
4 EIPNPIRENIEN
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REMOVED TQ| EXPOSE: z I
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B | an sooironpidunckes || 4 iy
&, oF seack )s[REQUIREQ a I
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! : AHORZONTAL SURFAGE -
i ° 1S ALLOWABLE ). ”
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[
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PLAN VIEW

2 MOUNTING HOLES 13/64 D1A
G'BR 11732 OIA 1/2 DEEP
(FORNO.I0 FIL HEAD SCREW)
SCREWS NOT FURNISHED
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Transducer

Meter.

used with Frequenédy

VR-825 External Resistor.
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Phase
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Reaction Compensation
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Single Phase Varmeter.

Fig. 1. Outline Dimensions and Drilling Plan for Type K-241 Instruments and Accessories.

Shifting Transformer
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3-wire Varmeter.

P N

A,

P



K-241 LINE SWITCHBOARD INSTRUMENTS

I.L.,43-241€

REAR VIEW

REAR VIEW

GALIBRATED
LEADS

REAR VIEW

EXT RES
USED WHEN
SPECIFIED

Fig. 2. Type X-241 Ammeter and
Milliameter (self-contained).

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

Fighd. Type X-241 Voltmeter.

REAR VIEW

REAR VIEW

EXT. RES USED
WHEN SPEGIFIE|

LINE NETER
—+

B

P.T.

y v

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

Fig. 64 Type A-241 and C-241 Vol

Fig. 7. Type X-241 Frequency

meter. meter. Meter with External Trans-
ducer.
REAR VIEW REAR VIEW REAR VIEW
EXT. RES. USED EXT RES. USED
WHEN SPEGIFIED- 320 EXT. RES. USED WHEN SPECIFIED o Y\WNEN SPEGIFIED
| | E

(NUMBEAED TERMINALS> APPLY TC-TYPE KP-z41 Onov)

4 F
s
f

{NUMBERED TERMINALS APPLY TO TYPE KP-241 ONLY)

??;

i

1

(WUMBCRED TraMInALS APPLY TO TYPE ¥P-ci! GALY)

Fig. 8. Type F-241g6@nd “P=241
Single PhaselWaittméter.

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

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

LAGGING VAR FLOW

g ml

(WUMBEPED TERMINALS ON INoTRUMENT APPLY TO TYPE KP-241
ONLY)

FLECT TO THE RIGHT
.[FOR LAGGING VAR
FLOW

e

(:m:aslzn TERMINALS ON INSTRUMENT APPLY TO TYPE EP-241
LY

wattmeter. wattmeter.
REAR VIEW REAR VIEW REAR VIEW
EXTRES. USED BHASE SHIFTING
2.t WHEN SPECIFIED TRANSFORMER 03 PHASE SHIF TING TRANSFORMER
12348 T E
VARMETERS WILL DE- { 2
FLECT TO THE RIGHT FOR 5 % VARMETERS WILL DE-

S

“

Ut

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

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

Fig. 13. Type [-241 Single Phase
Power Factor Meter.



K-241 LINE SWITCHBOARD INSTRUMENTS

e
REAR VIEW
REAR VIEW REAR VIEW 2
3 t
PHASE ROTATION -2-3
INCOMING
3
\s
) he
RUNX NG VARMETERS WILL DEFLECT TO THE RIGHT FOR
LAGGING,VAR FLOW
(NUMBERED TERMIMALS ON INSTRUMENT APPLY TO TYPE KP-241
ONLY)
Fig. 14. Type 1-241  Polyphase Fig. 15. Type 1-241 Synchroscope. Fig. 16y, Types F-241 and P-241
Power Factor Meter. Single Phase Varmeter.
REAR VIEW REAR VIEW REAR VIEW
0321
h 32 EA___ﬁ
. 1136
, A
-
< o,
E e 4O
T i
A T
+outPuT — + OUTPUTT
+'ouTPUTI—
Fig. 17. Type KP2-241 Indicating Fig. 18. \Type | KP2-241 Indicating Fig. 19. Type KP2-241 Indicating
Watt Transducer Single Phase. Watt {T ransducer 2 Current Watt Transducer 3 Current
Coil. Coil.
. REAR VIEW REAR VIEW REAR VIEW
3o ) P Srom NG 0 PHASE SHIFTING TRANSFORMER
3 3 e/
1 ‘L—% 2 9% o4
VARMETERS WILL DE- I-
FLECT TO THE RIGHT FOR VARMETERS WiLL DE-
S S LAGGING VAR FLOW [ | FLECT TO THE RIGHT
4 FOR LAGGING VAR 74
u 12 L FLOW 11 PP
] 7 - & <
LS = a5
= e St Yt
3]
J 3 =
+0UTPUT— =
+ outPuT —
VARMETERS WILL DEFLECT TO THE RIGHT FOR |
Fig. 20. Type, KP2-247 Indicating Fig.21. Type KP2-241 Indicating Fig.22. Type KP2-241 Indicating
VAR )\ Transducer Single VAR Transducer 2 Current VAR Transducer 3 Current
Phase. Coil. Coil.

WESTINGHOUSE ELECTRIC CORPORATION
RELAY-INSTRUMENT DIVISION
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INSTALLATION

Westinghouse 1.L. 43-241N
OPERATION e 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

All of the above mechanisms employ/the/taut
band suspension bearing system exceptghe I and
F types.

CAUTION: When the instrument, mechanism is ex-
posed, avoid contact withl the ‘tension springs.
These springs are precisely madeyand positioned.
and any pressures inadyertently applied to them
may cause misalignmentyof the moving element.

DIAL NOTES

Referenges togtype style number, use of
external gompoenents©if required, coil ratings,
calibrationjdata et¢., 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. 43-241M

*Denotes change from superseded issue.

to switchboard drawings 4f instruments are sup-
plied as part of a switchboard.

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

CIRCUIT PRECAUTIONS
HIGHWOBTAGE OPERATION

Al 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 OCTOBER 1968



~Ruwa (AHOLES) FOR PARELS up e
\ 15 DIA. (4HOLES) FUR HANELS

TERMINAL
THREADS
PER TABLE

. USED WITW TLLININATION ORCY |
| ] TERMINALS IN TERM. DIM RESISTOR EXTERNAL
TYPE INSTRUNENT POSITION KO T, A CASE ILLUMINATION] TRANSFORMER
U SIS G . TERMINALS
KX=231 KX-241 D.C. INST'S INCLUDING AMMETERS UP YO 20 ANP 35 777;_!90-32 ] E,T USEd 67 REQ.
2| 4X-231 xX+241 0.C. AMMETERS 30 & 50 ANP. 3% 1J4-18_ [2.813 "|NOT USED -7 REQ. |
3 |x-201 Kx-241 RECTIFIER INSTS. EXCEPT TRANSFORMER TYPE I -190-32 NOT USED 57 RED.
¥ | Kx=291 Kx=241 TEMPERATURE (K01 6ATOR T-567 3-10 RE).
5 KA=24 A.C. YOLTMETER UP TO 600 V. - . 9-10 NOT REQ.
n KA-24) A.C. AMMETER UP TO & INCLUDING 20 AMF D ) - 910 NOT REQ. |
Ki231 Mi1-24i SYNCHROSCOPE - SINGLE PHASE 9-i6 " " 7] -3z s | s NONE NONE
8 _{#1-281 Ki<g81 POWER FACTOR METER - SINGLE PHASE T-7-3-10 . 190-32 USED NONE NONE
9 [ Ki-23i ki-avi POWER -FACTOR METER = 3 PHASE 1-2-8-9.10 - 19032 USED NONE NONE
9 { kpe o WATIMETER (POLY PH. 2CC) _{1-2-3-5-6-7-9-10 |.190-32 JHOT USEY 5-7 NOT REQ. |
1 |KR3=231 KRI-241 FREQUENCY METER {SELF CONTAINED) 3-5 - 190-32 NOT USED 6-7 REQ-
12 |xP=231 xp-2yi WAT (POLY PH. 3 CC _liToe 190-32. _.Ixor usep 57 NOT REQ.
(19 JKP-231 KP-241 L.'AIE!II"(""GLE PHASE} 3-5-6-7 |-190-32 NOT USED 6-7 NOT REQ. |
14 [KX+231 KX-241 D.C. VOLTMETER (3 TERM.) 3-4-5 _|-190-32 NOT USED 67 RE.
15 — -
16 |xA+23) KA~241(TBY)[ A.C. VOLTMETER UP TO 600 VOLTS =2 -190-32 | _NOT usED 67 NOT REQ.
17 | KA=20) kA=24i{TM0)] A.C. AMMETER UP TO &.INCLUDING 20 AMP =2 |/1e0-32 J2.8i3  NOT USED 6-7 NOT REQ.
18 [XC-231 KCv241 ELECTRIGALLY SUPPRESSED :INST. 3-5 190-32 [3.750 6] 57 REO
19 | KA=231 NA-24i BLE RANGE AMMETER 1-2-910 190-32 [2.813 6T USED NORE ™ K0T REQAL
20
21 | KR<231 KR-2N1 SPEED{INDICATOR 1-2=3-10 .190-32 J3.750  Wot used HONE NOT REQ-
122 | KP=2-22) KP2-24% | (INDIGATING WATT-TRANSDUCER (SINGLE PHASE) 3-5-6-7-11-12__|-190-32 |5.312 o7 UsED 6-7 HOT REQ. |
23 | kP~ <241 | :INDICATING WATT-TRANSOUCER .(POLY PH. 2 CC) 1-2-3-5-6-7-9 70 12/.190-32_[5.312  [NOT USED | -7 HOT REQ-
24 | KP2-231 KP2-24i | 'INDICATING WATT=TRANSOUCER (POLY PH. 3 CCJ TTwn 130-32 [5-312 [NOT USED = A NOT.REQ.
25 | XGeAi XC29) TRAMSFORMER TYPE RECTIFIER AMMETER 35 -190-32 {3.750  {NOT USED 57 REQ- -
126 | - ELECTRICAL RESISTAMCE TER 1-2-3-4-5-6-7  |.190-32 {3.750 [NOT USED | MOKE NOT REQ- )
20 | kR2-231 KR2-241 | "SPEEDiINDICATOR 1-2-3-5-9-10 _|.190-32 [3.750 |NOT USED | NOKE NOT REQLY
70 Kteaul EXPANDED ‘SCALE VOLTMETER 3-5 . 190-32 13.750  [NOT USED
a2? —=[687 DIMENSION PER TABLE =
e :
N 5 4 »}HG STUDsS 1,
g 3 28 HD
~ L 8 P
¥
! /
/
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o |
© ]|
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WHEN USED SEE TABLE
|
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K-241 LINE SWITCHBOARD INSTRUMENTS

REAR VIEW

REAR VIEW REAR VIEW

PHASE SHIFTING
TRANSFORMER o 1 PHASE SHIFTING TRANSFORMER

[ 2 3
1
4 5 7 3 9] 283
1 'j‘ 24 95 96

VARMETERS WILL DE- .
FLECT TO THE RIGHT FOR i VARMETERS WiLL DE

b
LAGGING VAR FLOW | P4 Foa L asone VAR {
+— d & FLOW ft
!
4]
9

e

g Ml

i e <
+0UTPUT—
—
VARMETERS WILL DEFLECT TO THE RIGHT FOR QUTPUT 4

+0UTPUT~
LAGGING VAR-FLOW

Fig.-21. Type KP2-241 Indicating Fig.22. Type KP2-241 4ndicating Fig.23. Type KP2-241 Indicating
VAR  Transducer Single VAR Transducer, 2 Current VAR Transducer 3 Current
Phase. Coil. Coil.
REAR VIEW REAR JIEWN

REAR, VIEW
m AUX TRANS
UNIT
2

EXT RES. USED
= ABOVE (20 VOLTS

% Fig.24. TypeKI241.3 Phase 4 Wire % Fig. 25 Type KP241 Single Element Fig. 26 KP241 Single Phase Watt-

Power Factor Meter Wattmeter for 3 Phase3 Wire. meter for use on 480 volts.

REAR viEW REAR VIEW

0 2 REAR VIEW

320 e

AUX TRANS
uNIT

SHIELDED CABLE
TO RELUCTANCE
PICKUP

iy L e

3 b

120 V

{? 4? ‘L 1“ r ‘

Hz

Fig. 27 KP241-2 Current Coil Watt- Fig. 28 KP241-3 Current Coil Watt- x Fig. 29 KR241 Speed Indicator
meter for use on 480 volts. meter for use on 480 volts. 876A468.




IL. 43-241N

REAR VIEW
SHIELDED CABLE
TO RELUCTANCE
PICKUP

0~1 MA
MILLIAMMETER

0
Rl
| |
120 v bl
50 T0 400 ! 2
Hy L2 Ir]
[
FOR MV DEVKE
FILTER MAY
BE USED

% Fig. 30 KR-2-241 Speed Indicator
876A469.

STINGHOUSE ELECTRIC CORPORATION
AY-INSTRUMENT DIVISION NEWARK, N. J.
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INSTALLATION

Westinghouse
OPERATION o

I.L. 43-24IR
MAINTENANCE

INSTRUCTI OAS

— 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
Watt transducer plus X
I = Rotating iron vane
C = Rectifier plus X
F' = Iron core electromagnetic

gl
"

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 thelytension springs.
These springs are precisely‘made and positioned.
and any pressures inadvertently applied to them
may cause misalignment,of the moving element.

DIAL NOTES

Referendes “to, type style number, use of
external ompenentsy if required, coil ratings,
calibration, ddta eté., are made on the dial mask.

INSTALLATION

UnpackVinstruments 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. 43-241N

*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 Zerogby means of the zero adjuster at
the front ofithe instrument.

CIRCUIT PRECAUTIONS
HIGH,VONTAGE 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 extermal 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 JUNE 1969



ASSEM FOR PANELS

S !
FROM 32 TO 2 3 TK

[ TERMINALS [N | TERM. oim. | RESISTOR | ™ M B T
! Twee INSTRUNENT POSITION WO. THD. A CASE FLLUMINATION; TRAKSFORMER
KX-281 KX-241 0.C. INST'S INCLUDING ANMETERS UP TO 20 ANP 35 7813 |WoT USEY | 6-7 REQ.
12 |XE<281 KX241 | D.C. AWMETERS 30 & 50 AMP. 3-5 2-813  NOT USED §-7 | RER A
3 | k=231 Kkx-241 RECTIFIER INSTS. EXCEPT TRANSFORMER TYPE 35 813 ot USED T REQ.
¢ | xx-200 Kx-2vi TEMPERATURE |NO1GATOR -0-5-8- 2.813  [NOT USED 3-10 RED.
5 U241 | A.C. VOLTNETER UP TO_ 60O V. Lo :Zg’:;%:oi MG MOT REQ: - 2 % (dHOLES) FOR PANELS UPTC J- THICK
KA-241 A.C. AMMETER UP TO &-INCLUDING 20 ANF 135 +190-32 13.750 910 NOT REQ. wf00A (4HOLES) FUR HANELS 2 To 2 L THICK
7 | mi=gai wi-24i SYNCHROSCOPE - SINGLE PHASE 1-2-9-10 A190-37 15-312 15 HONE WONE_ j& DIA. (4HOLES S s
8 1 Ki=391 Ki+g%) | POWER FACTOR METER - SINGLE PHASE -73-10 196-32 ]5.312 USED NONE YoNE \
LN LIE] Kte24l POMER - FACTOR METER - 3 PHASE 1-2-8-9.10 .190-32 5.312 USED NONE NONE \ .
|
Lig | kpe; » WATTMETER (POLY PH. 2CC) _[1m2-0-5-6-7-9-t0  [5.312. _|NoT USED 57 NOT REQ. |
10 ]Kre-231 kng=24i | ¥ NETER_(SELF CONTAINED) 3.750_ [NOT USED 6-7 REQ. —
12 |KP=231 XP-241 | WATTMETER {POLY PH. 3 CC) -32 {5.312 _ |NOT USED 5-7 NOT REQ. | ‘
13 |XP-231 KP-241 WATTMETER (SINGLE PHASE) i 5,312 NOT USED 6-7 XOT REQ.
1% | KX-231 Kx-241 0.C. VOLTNETER (3 TERM.) .190-32 {2813 [WOT USED 6-7 REQ.
; ] |
16 [KA-231 Ka=241 A.C. YOLTHETER UP TO 600 VOLTS - -2 |-1s0-32 p.als _Wetuse | ET NOT RED. |
17 {KA=231 KA~24i(YO8)| A.C. AMMETER UP TO & .INCLUDING 20 AP -2 [-1s0-32 J2.813  NOT USED 6-7 NOT REQ-
10 [KC-231 KG-24i | ELECTRIGALLY SUPPRESSED INST. 35 196-32 [3.750 67 RED. ————— ¥
19 1 kA= ~2%i A G, E_RANGE AMNETER 1-2-9-10 190-32 f2.813  WGT USED T WONE T ot gy REQ- oo >
20 | | 4#;,,, Sy
21 |KR-281 KR=2¢1 SPEEDINDICATOR 1-2-3-10 .190-32 P.750  Wor usep NONE NOT REQ. /
KP-2-221 KP2-241 | (INOICATING WATT-TRANSDUCER :(SINGLE PHASE) 3-5-6-7-11-12 |.190-32 5.312 _[wor USED 6-7 NOT REQs LD »
23 |KP2~23] KP2=24) | ‘IMDICATING WATT=TRANSDUCER (POLY PH. 2 €C) 1-2-3-5-6-7-9 T012].190-32 [5.312  |NOT USED 57 NOT REQ:
2¢ [ kp2-291 KP2-24i | 'INDICATING WATT-TRANSOUCER (POLY PH. 3CC) 776 12 190-32 {5-312  |NOT USED 154 NOT REQ. \
— — 1 e~
25 | KG+28 KCe241 TRANSFORMER ‘TYPE RECTIFIER AMMETER 35 __ 1.190-32_J3.750  |noT useo 6-7 REQs S~
£X-2% ELECTRICAL RESISTANCE TER 1-2-3-4-5-8-7  1,190.32 {3.750 [NOT USED NONE NOT REQ, | o -
21 B s
20 | KR2-231_KR2-241 | "SPEED;INDICATOR 1-2-3-5-9-10 |.190-32 {3750 [NoT uSED MONE — [71 WOt RED,
2 Ke-24 EXPANDED ‘SCALE VOLTMETER 35 .190-32 {3.750  [NOT USED 57 REQ. DRILLING PLAN
7 .
687 [
427 ~—\ & DIMENSION PER TABLE =
by A AX 32 " :
b — i
5 4MTG STUDS /TERMINAL el i
] }*E*I _~ 4 28THD THREADS
L - PER TABLE
\o
0
I r__ _ Lo _ —
"
)
///
@M@H’ RFSISTOR CAGE ~
WHEN USED SEE TABLE

'IIIIIII’

A TERMINAL POSITIONS
) PER TABLE
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K-241 LINE SWITCHBOARD INSTRUMENTS

REAR VIEW
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VARMETERS WILL DEFLECT TO THE RIGHT FOR
LAGGING VAR-FLOW

REAR VIEW
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TRANSFORMER

VARMETERS WILL DE-
FLECT TO THE RIGHT FOR
LAGGING VAR FLOW -

s

Fig.21. Type KP2.241 Indicating
VAR Transducer Single
Phase.
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Fig.22. Type KP2-241 Indicating
VAR Transducer 2 Courrent

Fig.23. Type KP2-241 Indicating
VAR Transducer 3 Current

Coil. Coil.
REAR VIEW REAR VIEW
0 3 2 REAR, VIEW
Aux TRANS
ONIT s
4 21
. e
- b
4 5
Q < 7
EXT. RES. USED L i
= ABOVE 120VOLTS
v
‘LwLir1L

Fig.24. TypeKli241.3 Phase 4 Wire

Power Factor Meter

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

Fig. 26 KP241 Single Phase Watt-

meter for use on 480 volts.

REAR viEW
3z
AUX TRANS "
uNIT v 8
3 o

REAR VIEW

o3 2 1

AUX TRANS
UNIT

REAR VIEW

SHIELDED CABLE
TO RELUCTANCE
PICKUP

120 Vv
50 TO 400
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Fig. 27 KP241-2 Current Coil Watt-

meter foruse on 480 volts.

Fig. 28 KP241-3Current Coil Watt-

meter for use on 480 volts.

Fig. 29 KR241 Speed Indicator
876A468.
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Fig. 30 KR-2-241 Speed Indicator
876A469.
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Westinghouse  I.L. 43-24)Q
INSTALLATION o OPERATION o 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

= Repulsion-Attraction, moving iron
Watt transducer plus X
Rotating iron vane
= Rectifier plus X
= Iron core electromagnetic

A
P
I
C
F

All of the above mechanisms employ the faut
band suspension bearing system ex¢ept the'l and
F types.

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

DIAL NOTES

Referencegs togtype style number, use of
external components®if required, coil ratings,
calibration)data etcdy are made on the dial mask.

INSTALLATION

Unpack Instruments carefully. Terminal and
mounting hardware, and any external components
mayabe\in separate packages.

Drill panels and connect instruments accord-
ing to the diagrams in this leaflet, or according

SUPERSEDES |.L. 43-241P

*Denotes change from superseded issve.

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

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

CIRCGUIT PRECAUTIONS
HIGHWOLTAGE 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 1970



{4.1H0UES) FOR PANELS UPTO 7~ THICK
75 Dla. (4HOLES) FUR PANELS 55 T0 2 5 THICK

TERMINALS IN | TERM. oM. | ResisToR [—UERAMLTIL ML BN | rguur
¥ TYPE INSTRUNENT POSITION NO. THD. A CASE  [(LLUMINATION] TRANSFORMER | TYPE
| S TERMINALS RESISTOR
11 ka-gg) kx-241 D.C. INST'S INCLUDING AMMETERS UP TO 20 AMP 3-5 +190-32 [2.813  [NOT USED 6-7 " REQ. _NOT USED
2 1 Kxe2pi kxe241 D.C. AMMETERS 30 & 50 ANP. 3-5 1/4-28 |2.813 [NOT USED 6-7 REQ. NOT USED
8 [x-23i kx-24i RECTI FIER (NSTS. EXCEPT YRANSFORMER TYPE 3-5 .190-32 {2.813  [NOT USED 57 REQ. ot use
¢ | Kx-201 KK-241 TENPERATURE : INDI CATOR U567 +1%0-32 {2813 |NOT USED 9-10 REQ. WoTuse) |
[} KA=24( A.C. VOLTMETER UP TO 600 V. 3-5 196-32 [3-750 T‘Us!\i 9-10 NOT REQ. NOT USED \_% DIA
s Ki-241 A,G, AWNETER UP TO & INCLUDING 20 ANF 85 +180-32 |3.750 {NOT USED +10 NOT REQ. | MOT USED |
7 L K1-231 Ni-gei |- SYNCHROBCOPE - SINGLE PHASE o4 50 & 60 HZ 1-2-3-10 TS E-3T2 [woruseo | WONE NONE_ | REQ
8 lKisgp) €i=291 POWER FACTOR NETER - SINGLE PHASE - COMM 50 & 60 HZ| 1-2-9-10 .190-32 15.302 | woy usep NONE | wONE_ _REQ
9 | Wie23i Nte2ui POWER FACTOR METER - 3 PHASE 1-2-8-9..10 .190-32 [5.312 USED NONE NONE ¥OT USED
g . WATTHETER:(POLY PH. 2CC) 1-2.3-5-6-7-9-10 |.190-32 I5.312 ot usep 5-7 NOT REQ. | MOT USED
V1 Tkas-28i Kra-2vi | METER {SELF CONTAINED) 3-5 .190-32 13.750 ot usen 6-7 REQ. MoTUSE
12 |xp-23i xp-2y WATTMETES. (POLY PH. :3 CC) 170 10 .190-32 5.312  WoT useo 5-7 NOT REQ. NOT USED
19 1KP-23) KP-3y WATTMETER (SINGLE PHASE) 3.5-8-7 +190-32 [5.312 WOT USED 6-7 NOT_REQ. WOT USED
14 | KX+231 KXe24i .D.C. VOLTMETER {3 TERM.) 3-4=5 . 190-32 2.813  JWOT USED 6-7 REQ. NOT USED
15
lis lea~2g1 ka-20ifrp8] A.C. YOLTMETER UP TO 600 VOLTS . 1-2 -190-32 [2.813  |NOT USED 6-7 NOT REQ. NOT USED
17 Txa-28i ka-2%ifros)l A.C. AMMETER UP TO & :INCLUDING 20 AMP 1-2 -190-32 [2.813  [NOT USED 67 | ot REQ. | woTUsED
16 ] 88+231 KC-241 | ELECTRIGALLY SUPPRESSED il NST: 35 ~190-3Z J3.750  |NOT USED 57 REQ. wor o
- - - —— sl TsE— USED,
Kbedii xa-2vi(msl A.C, DOUBLE RANGE AMMETER 1-2-9-10 +190-32 [2.813  (NOT USED NORE NOT REQ&Mnl. 0T USED
20 JKR-231 KR-241 | 'SPEED$INDICATOR 1-2-9-10 .190-32 §3.750 x0T USED NONE NOT_REQ- |\ NoT USED
22 | xp-2+201 £P2-34i | |INDICATING WATT-TRANSDUCER (S INGLE PHASE) 3-5-6-7-11-12  |-190-32 J5.3i2  NOT USED 6-7 NOT REDS NOT_USED
|28 1 xP2-23i KPi~z4] | (1NDICATING WATTSTRANSDUCER .(POLY PH. 2 CC) 1-2-3-5-6-7-9 T012.190-32 J5.312  NOT UsED 5-7 NOT_REQ. WOT USED
24 | kP2-23) KP2-24i | iINDICATING:WATT «(PoLY PH. -3 cc) 'To12 Lig0-32 [5-312  NOT USED 57 NOT_REQ. ordse |
26, K6=-231 KCo281 | TRANSFORMER TYPE RECTIFIER AMMETER 38-5 .190-32 [3.750 _|NOT USED 67 REQ- NOT USED
» i LECTRICAL RESISTANCE THERMONETER 1-2-3-4-5-6-7  |,190-32 {3.750  [NOT USED NONE NOT BEQ: NOT USED
27 _
b2gi KRR+231 KRZ-2¢i | SPEED)\INDICATOR 1-2-3-5-9-10 .190-32 13.750 NOT USED NONE NOTREQ. NOT USED
h2e )} KC-24i EXPANDED : SCALE VOLTHETER 35 .190-32 13.750 inot usen 6=7 REQ. NOT USED
la loiza1 xi-zu1 [ SYMSCP. - ALL SINGLE PH. HI SYOCK & Y00 HZ COMM 1-2-9-10 L10-32_[5.312 USED HONE HONE OT USED
|31 1KI-231 KI-241 P.F. WETER - ALL SINGLE PH. HI SHOCK & 40O HZ COMM 1-2-9-10 190-32 [5.312 USED HOME NONE HOT USED
DIMENSIONS PER TABLE o TERMINAL
) —{ 687 f——— THREADS
/ \ PER TABLE
@ . © q( g
1
L5
8
TUBULAR
RESISTOR
{WHEN USED)
—_—— e — — e D |
A 4 MTG.STUDS
L B
728 THD.
@ | @ i ¢ RFSISTOR CACGE
L WHEN USED SEE TABLE
T
Y 14
464

ASSEM. FOR PANELS

2 L
FROM 55 TO 25-TK.

TERM!INAL PGSITIONS
PER TABLE
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K-241 LINE SWITCHBOARD INSTRUMENTS
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Fig.21. Type KP2-241 Indicating
VAR  Transducer Single
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Fig.22. Type KP2-241 ,lndicating
VAR Transducer 23Current

Fig.23. Type KP2-241 Indicating

VAR Transducer 3 Current
Phase. Coil. Coil.
REAR ViEW REAR VIEW
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Fig.24. TypeKI241-3 Phase 4 Wire

Power Factor Meter

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

Fig. 26 KP241 Single Phase Watt-

meter for use on 480 volts.

REAR viEW

AUX TRANS
UNIT

REAR VIEW
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REAR VIEW
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TO RELUCTANCE
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120 v
50 7O 400
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Fig. 27 KP241-2 Current Coil Watt-

meter for use on 480 volts.

Fig. 28 KP241-3 Current Coil Watt-

meter for use on 480 volts.

Fig. 29 KR241
876A468.
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REAR VIEW
SHIELDED CABLE
TO RELUCTANCE
PICKUP

MILLIAMMETER

x 3 4'
e
[ [
Hy - T
I
FOR MV DEVKE /
FILTER MAY
BE USED

Fig. 30 KR-2-241 Speed Indicator
876A469.
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INSTALLATION

Westinghouse  I.L. 43-241R
OPERATION e MAINTENANCE

INSTRUCTIONS

— K-241 LINE —
SWITCHBOARD INSTRUMENTS

FOUR AND ONE-HALF INCH CLASSIFICATION
FULL-VIEW CIRCULAR SCALE JYPE

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
All of the above mechanisms employ/théytaut

band suspension bearing system exeept, the I and
F types.

CAUTION: When the instrumefit mechanism is ex-
posed, avoid contact with ‘the tension springs.
These springs are precisely, made, and positioned.
and any pressures inadyertently applied to them
may cause misalignment ofqthe moving element.

DIAL NOTES

Referencesy, toytype style number, use of
external components if required, coil ratings,
calibration data etc.y are made on the dial mask.

INSTALLATION

Unpack instruments carefully. Terminal and
meunting hardware, and any external components
ma¥,be in separate packages.

Drill panels and connect instruments accord-
ing)to the diagrams in this leaflet, or according

These instructions neither cover all details or variations in equi

to switchboard drawings|if instruments are sup-
plied as part of d%switehboard.

Before energizing”the instrument, adjust the
pointer to zere bymmeans of the zero adjuster at

the front of the instrument.

CIRCUKT PRECAUTIONS

CAUTION: Dial and pointer may be at dangerous
voltage levels when instrument is
energized.

HIGHWWOLTAGE 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.
Fment nor provide for all contingencies with regard to

installation, operation or maintenance. On request, Westinghouse will be glz’ad to supply further information as to particular

problems or questions which are not covered sufficiently for the purchaser’s needs.

SUPERSEDES I.L. 43-241Q

*Denotes change from superseded issue.

EFFECTIVE FEBRUARY 1971



ASSEM. FOR, PANELS

9 {
= TO 2=-T

I

TERMINALS IN | TERM. TR S T T
¥ TYPE INSTRUMENT POSITION No. | THD. VLLUMINATIOM| TRANSFORMER | TYPE
= ] TERNINALS RESISTOR
1 J K331 Xx-241 D.C. 1NST'S (NCLUDING AMMETERS UP T0 20 ANP 3§ L190-32 6-7 REQ- WO USED
|2 | Kx-291 Kx+24) D.C. AMMETERS 30 & 50 AMP. 3-5 1/4-28 6-7 REQ. | Novusen
8 Jx-231 Kkx-2v) RECTIFIER NSTS. EXCEPT TRANSFORMER TYPE 35 1%0-37 [z 57 REQ. | wor UseD
v [ kx-231 xxe2wi TEMPERATURE D1 CATOR T . 190-37 [2.813  [NOT USED 3-10 rE0 NOT USED
§ KA-241 A.C. VOLTHETER UP T0 800 V. 3-5 TT95-37 [3:750 ) USED 3-10 MOT REQ. | NOT US>
e - | _A.C. AMMETER UP TO & INCLUDING 20 AMF 35 190-37 {3.756  |NOT USED 910 NOT REQ. | MOT USED
- T e e T T T I T o= -
7 18i-230 Mi=24i |- SYNCHROSCOPE - SINGLE PHASE COMM 50 & 60 HZ 1-2-6-10 Te0- T s | WORE | NONE_ | REQ
& | Ki=2§) K|~28i0 POWER FACTOR METER ~ SINGLE PHASE - COMM 50 § 60 HZ 1=Z-3-10 .190-82 [5.312 NOT USED WONE™ T NONE _ RQ
|9 [wieast nieaei POWER FACTOR METER - 3 PHASE 1-2-8-9_10 L190-32 5.312 USED NONE NONE NOT USED
i o24) WATTMETER {POLY PH. 2CC) 1-2+3-6-6-7-9-10_|.190-32 5-7 NOT_REQ. NT USED
Vi fRRS-281 KRS=24( | FREQUENCY METER {SELF CONTAINED) 35 +190-32 67 REQ. Mot U0
12 {KP-231 K-, (POLY PH. 3 €C) 1 7010 .190-32 57 NOT_REQ. T USED
is 1xp-23i xp-, WATTMETER (SINGLE PHASE 3-5-6-7 .190-32 |5, 67 NOT REQ. MOT USED
1% [ Kx-230 ¥x-21 D.C. VOLTMETER {3 TERM.) 3-4-5 .190-32 [2.813  |NOT USED -7 REQ. NOT USED
i5
16 [KA+231 Ka-241 A.C. VOLTHETER_UP 70 600 YOLTS -2 -190-32 (2,813 WNOT USED 6-7 NOT REQ. NTlsD
17 | %a-281 Ka~24i A.C. AMMETER UP TO & :INCLUDING 20 AMP -2 190-32 [2.813  |NOT USED 6=7 | NOT REQ. | NORUSED
18 [ Kgeasi Kcezsi ELECTRIGALLY "SUPPRESSED {INST: 3-5 +190-37 13750 |N§Y USED 57 REQ. o7 USED
j 1 XA-241 UBLE RANGE 'ANMETER 1-2-9-10 .190-32 [2.813  INGT USED WONE NOT_REQE N
[:‘ AR-281 KR~241 "IPEEDTINDICATOR T .190-32 {3.750  [NOT USED NONE NOT REQ- NOT USED
20301 KP2-241 | {[NDICATING WATT-TRANSDUCER ( SINGLE PHASE) 3-5-8-7-11-12 [, 19032 [5.3i2 WOt used o7 NOTURED. WOT USED
Xpz-231 2¢( | i1RDICATING ‘WATT=T! (POLY PH. 2 CC) 1-2-3-5-6-7-9 T012),190-32 {5.312  [NOT YSED 87 NOT, REQ: wr s |
24 | KP2-231 KP2-241 | (INDICATING WATTST .(POLY PH, 3 CC) 770 17 1s0-32 [5-312  [NOT USED 57 NOT REQ. Wruso |
231 Keo TRANSFORMER TYPE RECTIFIER AMMETER 3.5 .190-32 {3.750 _|noT USED 6-7 REQ. WOT USED
:j Kx=24i ELECTRICAL RESISTANCE TER 1-2-3-4-5-6-7  1,190-32 {3.750  [NOT USED NONE NOT REQ-. | NOT USED. J
26 { Kp2-281 KR2-291 'SPEED i1 NDICATOR 1-2-3-6-9-10 _ |.190-32 [3.750  INOT USED NOKE NOT REQ- ¥OT USED
2 KC-240 EXPANDED ‘SGALE VOLTMETER 3-5 .190-32 |3.750  NOT USED 6-7 REQ. | worusep
KI-781 KI-281 | SINSCP. - ALL SINGLE PH. HI SHOCK & 40O HZ COMM 1-2-9-10 w032 [s.a12 USED WORE RONE ¥OT USED
131 {K-231 xi-281 P.F. METER - ALL SINGLE PH. HI SHOCK & 400 HZ OO 1-2-9-10 190-32 | 5.312 UsEd NONE NONE woT Use |
DIMENSIONS PER, TABLE o _zg,s TERMINAL
) 687 f———— A P00 32 ~| _THKEADS
7 — — N 5 4{ PER TABLE
i @ % /
2
16
MIN.
I . _ TUBULAR
[o3 1 RESISTOR
S @ || (WHEN USED)
<+ ] - - g T - N ]
1
1
X 4 MTG. STUDS -
1
ry 28 THD.
® I ® RFSISTOR CAGE
L WHEN USED SEE TABLE
27
45 77z 777
64 7

|
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PER TABLE
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K-241 LINE SWITCHBOARD INSTRUMENTS

REAR VIEW
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VARMETERS WiLL DEFLECT TO THE RIGHT FOR
LAGGING VAR-FLOW

Fig.21. Type KP2-241 Indicating
VAR  Transducer Single
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Fig.22. Type KP2-241 Ipndicating

Fig.23. Type KP2-241 Indicating

VAR Transducer 2°Current VAR Transducer 3 Current
Phase. Coil. Coil.
0 3 2 | 3 z I REAR VIEW
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Fig. 24. TypeKIi241-3 Phase 4 Wire
Power Factor Meter

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

Fig. 26 KP241 Single Phase Watt-
meter for use on 480 volts.
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Fig. 27 KP241-2 Current Coil Watt-

meter foruse on 480 volts.

Fig. 28 KP241-3 Current Coil Watt-

meter foruse on 480 volts.

Fig. 29 KR241 Speed Indicator

876A468.
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Fig. 30 KR-2-241 Speed Indicator
876A469.
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INSTALLATION

Westinghouse  I.L. 43-241T
e OPERATION e MAINTENANCE

INSTRUCTIONS

— K-241 LINE —
SWITCHBOARD INSTRUMENTS

FOUR AND ONE-HALF INCH CLASSIFICATION
FULL-VIEW CIRCULAR SCALE.JTYPE

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

All of the above mechanisms employ the taut
band suspension bearing system exeept, tite I and
F' types.

CAUTION: When the instrunient ‘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 geomponents if required, coil ratings,
calibration data etc., are made on the dial mask.

INSTALLATION

Unpack instruments carefully. Terminal and
niounting 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 ‘@yswitehboard.

Before eneérgizing the instrument, adjust the
pointer tosZero by*means of the zero adjuster at
the fronteof the“imstrument.

CIRCUIT PRECAUTIONS

@AUTION: /Dial and pointer may be at dangerous
voltage levels when instrument is
energized.

HIGHPVOLTAGE 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

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 cus-
tomers who are equipped for doing repair work. When
ordering parts always give complete nameplate data.

These instructions neither cover all details or variations in eqqi{)ment nor provide for all contingencies with regard to
installation, operation or maintenance. On request, Westinghouse will be glad to supply further information as to particular
problems or questions which are not covered sufficiently for"the purchaser’s needs.

SUPERSEDES I.L. 43-241S EFFECTIVE NOVEMBER 1972

*Denotes change from supersedes issue.



FIRST MADE FOR ASSEM. DWG. 409C!86

2 TERMINALS IN TERM, | DIM. | RESISTOR [USED_WITH ILLIMINATION ONLY | TUBULAR | EXT. RESIS,
" TYPE INSTRUMENT POSITION NO. ™. | A CAGE DIAL EXTERNAL TYPE TYRE VR-825
> |LLUMINATION
3 TERMINALS | TRANSFORMER | RESISTOR
|| Kx-231 Kx-241 D.C. INST'S INCLUDING AMMETERS UP TO 20 AMP 3.5 .190-32 |5 g3, NOT USED 6-7 REQ. NOT USED |4INOT. USED
2 | KX-231 KX-24l ' D.C. AMMETERS 30 & 50 AMP. 3-5 1/4-28 [2.813| NOT USED|  6-7 REQ. NOT_USED
3 | KX-231 KX-24l RECTIFIER INSTS. EXCEPT TRANSFORMER TYPE 3-5 19032 [2.813 | NOT USED 6-7 REQ. NOT USED,
4 | KX-231 KX-24I TEMPERATURE INDICATOR 3-4-5.6-7 — 2.813 | NOT USED 9-10 REQ, NOTAUSED
5 KC-24| EXPANDED SCALE VOLTMETER MIL-V-23I5I8 3-5 3.750] NOT USED NONE NOT REQ. NOT USED
6 KR4-241 FREQUENCY METER MIL-M-23167 3-5 3.750] NOT USED NONE NOT_REQ. NOT_USED
7 | KI-231 KI-241 SYNCHROSCOPE -S INGLE _PHASE COMM. 50 & 60HZ 1-2-9-10 5.312] NOT USED NONE NONE REQ.
K1-231 Ki-24] | POWER FACTOR METER - SINGLE PHASE - COMM 50 & 60HZ | 1-2-9-10 5.312| NOT USED NONE NONE REQ"
9 | KI-231 KI-24l POWER FACTOR METER - 3 PHASE 1.2-8-9-10 5.312 USED NONE NONE NOT USED
10| KP-231 KP-24I | WATTMETER (POLY PH.2CC)k KV-231  K¥-241 VAR S.C.(3 PH. 3¥) | 1-2-3-5-6-7-9-10 5.312] NOT USED 5-7 NOT REQ. NOT_USED
KR3-231_KR3-24l FREQUENCY METER (SELF CONTAINED) 3-5 3.750| NOT USED 6-1 REQ. NOT_USED
12 | KP-231 KP-24I WATTMETER (POLY PH. 3 CC) 1 T0 10 5.312] NOT USED 5-7 NOTIREQ NOT USED
13| KP-231 KP-24I WATTMETER (SINGLE PHASE) 3.5-6.7 5.312] NOT USED 6-7 NOT REQ) NOT USED
14| KX-231 KX-24l D.C. VOLTMETER (3 TERM.) 3.4-5 2.813 | NOT USED 6-7 REQ. NOT USED
15 | KV-231 KV-241 VARMETER SELF CONT. (3PH 4W) 1 70 12 5 310| NOT USED NONE NOT REQ, NOT USED
161 KA-231 KA-24I A.C. VOLTMETER UP TO 600 VOLTS 1-2 2.813| NOT USED 6-7 ) NOT'REQ. NOT USED
171 KA-231 KA-24] A.C. AMMETER UP TO & INCLUOING 20 AMP 1-2 2813 | NOT USED 6-7 NOT REQ. NOT_USED
18| KC-231_KC-24l ELECTRICALLY SUPPRESSED INST. 3-5 3.750] NOT USED 6-7 REQ. NOT USED
19 | KA-231 KA-241 A.C. OOUBLE RANGE AMMETER 1-2-9-10 .813] NOT USED NONE NOT REQ. NOT .USED
0 | KV-231 KY2-241 IND(CATING VAR-TRANSQUCER S,C (3 PH, 3W) 1 70 12 5.312| NOT USED NONE NOT REQ. NOT USED
21 | KR-23| KR-24l SPEED INOICATOR 1-2-9-10 3.750] NOT USED NONE NOT_REQ. NOT_USED
22 KP-2-23| KP2-241 INOICATING WATT-TRANSDUCER (SINGLE PHASE) 3-5-6-7-11-12 5.312] NOT USED 6-7 NOT REQ. NOT USED
23 | kP2-231 KP2-241 INDICATING WATT-TRANSOUCER (POLY PH. 2 CC) |-2-3-5-6-7-9 TO 2 5.312| NOT USED 5-1 NOT REQ. NOT USED
24 | KP2-23| KP2-24I INDICATING WATT-TRANSDUCER (POLY PH, 3CC) 1 7012 5.312] NOT USED 5-7 __NOT REQ. NOT USED
25| KC-231 KC-24l TRANSFORMER TYPE RECTIFIER AMMETER 3-5 3.750] NOT_USED 6-7 REQ, NOT USED
26 Kx-241 ELECTRICAL RESISTANCE THERMOMETER 1-2-3.4-5-6-7 3.750] NOT USED, NONE NOT REQ. NOT USED
27 | Kv2-231 Kv2-241 INDICATING VAR TRANSDUCER S.C (3PH. 4W) 17014 5.312| NOT USED NONE NOT REQ. NOT USED
28 |KR2-231 KR2-241 SPEED INDICATOR 1-2-3-5-9-10 Z3u7s0] NOT USED NONE NOT REQ. NOT USED
29 KC-241 EXPANCED SCALE VOLTMETER 3.5 3. 750}, NOT 'USED 6-7 REQ. NOT USED
30| Ki-231 KI-24 SYNSCP. -ALL SINGLE PH, HI SHOCK & 400 HZ COMM 1-2-9-10 5.312] USED _NONE  NONE NOT USED
31 | KI-231 KI-24] P-F. METER-ALL SING.E PH. HI SHOCK & 400HZ COMM 1-2-9-10 5.312| USED NONE NONE NOT USED
32 | KI1-231 Ki-241 P.F. METER 3 PHASE 4 WIRE 1.2-8-9-10 5.312| USED NONE NONE NOT USED REQ.
DIMENSIONS PER TABLE V%‘éom.m HOLES) FOR PANELS UP To%‘rmcx
‘1'637 TERMINAL |7_s DIA. (4 HOLES)FOR PANELS:——ZTO 2%*rmcx
THREADS
PER TABLE
T el B Vast
1l " )\
TUBUL AR iry i3 4 DIA.
‘I(Sﬁsxsmn ) +
_| *TY EN USED ? | -
4IMTG. STUDS - ——-'ul ,L lI_l |
428 THD. ie 16

ASSEM. FOR
PANELS FROM

2 L
33 1027 X

RESISTOR CAGE /

WHEN USED SEE TABLE

TERMINAL POSITIONS

PER TABLE

-

DRILLING PLAN

SUB.34
SUB. 34
*409C619
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K-241 LINE SWITCHBOARD INSTRUMENTS

REAR VIEW

+0UTPUT—

VARMETERS WILL DEFLECT TO THE RIGHT FOR
LAGGING VAR-PLOW

REAR VIEW

PHASE SHIFTING
32 1 TRANSFORMER

2
> L_}
VARMETERS WiL E-

L D
FLECT TO THE RIGHT FOR 13 &
LAGGING VAR FLOW

)

l QUTPUT 4

REAR VIEW,
N3 o2 1

PHASERSRIFTING  TRANSFORMER

C e
3 L

VARMETERS WILL
DEFLECT TO THE
RIGHT FOR LAGGING
VAR FLOW

+OUTPUT-

Fig.21. Type KP2.241
VAR  Transducer

Indicating

: Fig. 22. Type KP2-241 Indicating Fig.23. Type KP2-241 Indicating
Single VAR Transducer 2°€urrent VAR Transducer 3 Current
Phase. Coil with phasé™shifter Coil with phase shifter
0 32 REAR VIEW

SXT. RES. USED
EXCERT WITH 69% P.7.'S

a

REAR VIEW

AUX TRANS
UNIT

(o

I3

Fig.24. TypeKI241-3 Phase 4 Wire
Power Factor Meter

REAR VIEW

Fig. 25 Type KP241 Single Element
Wattmeterfor 3 Phase 3 Wire.

Fig. 26 KP241 Single Phase Watt-

meter for use on 480 volts.

32

AuK TRANS /E
UNLY — e 2

~ 9 s

REAR VIEW

REAR VIEW

SHIELBED CABLE
TO RELUCTANCE

120 v
5070 400

Hz

Fig. 27 KP241-2Current Coil Watt-

meter for use on 480 volts.

Fig. 28 KP241-3Current Coil Watt-

meter for use on 480 volts.

Fig. 29 KR241 Speed

Indicator

876A468.




I.L.43-241T

REAR VIEW

SHIELDED CABLE
TO RELUCTANCE
PICKUP 0-1 MA

MILLIAMMETER

T
|
120 v b3
soto400 ____ | | 2 (' 'f
Hz L_+H
[
FOR MV DEVKCE
FILTER MAY

BE USED

Fig. 30 KR-2-241 Speed Indicator
876A469.

REAR VIEW

3

WAETER 1L PERECT TO ME
MEET s LASEING ¥R AW

Fig. 31/ KR4-:241 Frequency Meter

Fig. 32. KV-241 Two Current Coil
Self Contained Varmeter.
For single phase test con-

nection see Drawing 880A086.

REAR VIEW
32

%7

J i
Cds

VAMETERS wilL OEFLECT
™ THE RIGNT FOR LAGQING VAR FLOW,

REAR VIEW
ol 2 1 VARMETERS wiLL DEFLECT

TO THE RIGHT FOR LAGGING VAR
+ j FLOW

1§ o

yvey

REAR VIEW

0 3 2 1 VARMETERS WiLL DEFLECT TO THE
RIGHT FOR LAGGING YAR FLOW.

revYy
d ‘L'l —

$OUTPUT 2

Fig. 33. KV2-241 Two Current Coil
self contained indicating
Var-transducer. For single
phase test connection, see

drawing!880A128.

Fig. 34. KV-241 Three Current Coil
Self Contained Varmeter.
For single phase test
connection see Drawing

880A085.

Fig. 35. KVZ-241 Three Current
Coil Self Contained Indi-
cating Var- Transducer.
For single phase test
connection see Drawing

880A085.

WESTINGHOUSE ELECTRIC CORPORATION

RELAY-INSTRUMENT DIVISION

NEWARK, N. J.

Printed in U.S.A.
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Westinghouse I.L. 43-2414
INSTALLATION e OPERATION o MAINTENANCE

INSTRUCTI OAS

— K=-241 LINE —
SWITCHBOARD INSTRUMENTS

FOUR AND ONE-HALF INCH CLASSIFICATION
FULL-VIEW CIRCULAR SCALE«TYPE

GENERAL to switchboard drawings if instruments are sup-

Type K-241 instruments are designed and plied as part of a'gyitehboard.

built to meet or exceed the requirements of Before energizing the instrument, adjust the
American Standard C39.1 for electrical indicating pointer togZzerp, by means of the zero adjuster at
switchboard instruments. The rated accuracy the front<4f the instrument.
class is one per cent.
CIRCUIT PRECAUTIONS
CASES CAUTION: /Dial and pointer may be at dangerous
The first letter in the Type designation indi- voltage levels when instrument is
cates the form of case used. K = Rectangular energized.
Flush Case, Flange mounted.
MECHANISMS HIGH"VOLTAGE OPERATION
The second letter in the type designation in- All instruments are insulated for 800 volt
dicates the principle of operation. maximum Service.
X = Permanent magnet moving coil W ) d ith 1
A = Repulsion-Attraction, moving iron ; then vo tnﬁters ;reh ui; :‘:t . exiezr}a
P = Watt transducer plus X res‘1s ors 01? \{o tages igher an' rel 1r;suha 1‘on
I = Rotating iron vane rating of the 11(;15 rument,do(;le terminal of the in-
C = Rectifier plus X . strument should be grounded.
F = Iron core electromagnetic 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.

All of the above mechanisms employ the taut
band suspension bearing system @xceptathe I and
F types.

CAUTION: When the instrument meéchanism is éx«

posed, avoid contact With.the tension springs. GROUNDING OF CASES

These springs are preciselyymadeé and positioned.

and any pressures inadvertently applied to them Instruments, when‘ mounted on grounded metal

may cause misalignment ofithe moving element. structures, are considered adequately grounded
when secured to the structures by metal hard-

DIAL NOTES ware. For mounting on insulated striactures any

one of the three case to base mounfing screws

ReferencesWto“atybe style number, use of may be used as a grounding terminal .

external dcomponents if required, coil ratings,
calibration data etc., are made on the dial mask.

REPAIRS AND RENEWAL PARTS

INSTALLATION Repair work can be done most satisfactorily at

Unpack instruments carefully. Terminal and the factory, or at any authorized Instrument Repair
mounting hardware, and any external components Facility (see Service Directory 43-000). However,
mayybe in separate packages. interchangeable parts can be furnished to the cus-
Drill panels and connect instruments accord- tomers who are equipped for doing repair work. When
ing to the diagrams in this leaflet, or according ordering parts always give complete nameplate data.

These instructions neither cover all details or variations in quif)ment nor provide for all contingencies with regard to
installation, operation or maintenance. On request, Westinghouse will be glad to supply further information as to particular
problems or questions which are not covered sufficiently,for"the purchaser’s needs.

SUPERSEDES I.L. 43-241T

*Denotes change from superseded issue.

EFFECTIVE APRIL 1974



g TERMINALS IN TERM. | OIM. | RESISTOR [USED WITH ILLIMINATION ONLY | TUBULAR
w TYPE INSTRUMENT POSITION NG, TO. | A | CAGE | maTion | EXTERMAL TYPE EXTERNAL
3 TERMINALS | TRANSFORMER | RESISTOR BOX.
1| KX-231 KX-241 D.C. INST'S INCLUDING AMMETERS UP TO 20 AMP 3.5 .190-32 |5 g3, NOT USED 6-7 REQ. NOT USED | #NGTUSED
2 | Kx-231 Kx-24l D.C. AMMETERS 30 & 50 AMP. 3-5 1/4-28 |2.813| NOT USED 6-7 REQ, NOT usen] 2N
3 | KX-231 Kx-24I RECTIFIER INSTS, EXCEPT TRANSFORMER TYPE 3.5 \an-32 12.813] NOT USED 6-7 REQ. NOT_USED),
4 | Kx-231 KX-241 TEMPERATURE INOICATOR 3.4-5-6-7 — 2.813| NOT USED 9-10 REQ, NOT dUSED
5 KC-241 EXPANDED SCALE VOLTMETER MIL-V-23151B 3.5 3.750| NOT UsED NONE NOT REQ. | NOT USED
6 KR4-241 FREQUENCY METER MiL-M-23167 3.5 3.750] NOT USED NONE NOT REQ. NOT USED
7 | KI-231 Ki-241 SYNCHROSCOPE - SINGLE_PHASE COMM. 50 & 60HZ 1-2-9-10 5.312| NOT USED NONE NONE REQ)
8 | Ki-23| Ki-241 POWER FACTOR METER - SINGLE PHASE - COMM 50 & 60HMZ | 1-2-9-10 5.312| NOT USED NONE NONE REQ
9 | KI-231 Ki-24l PONER FACTOR METER - 3 PHASE 1-2-8-9-10 5.312 USED NONE NONE NOT.. USED
10| KP-231 KP-241- WATTMETER (POLY PH,2CC)& KV-231  XV-24) VAR S.C.(3 PH. 3¥) | [.2-3-5-6-7-9-10 5.312| NOT USED 5-7 NOT REQ. NOT “USED
) |_KR3-231 KR3-241 FREQUENCY METER (SELF CONTAINED) 3.5 3.750| NOT USED 6-7 REQ. NOT_USED
12| KP-231 KP-241 WATTMETER (POLY PH, 3 CC) 1 10 10 5.312 | NOT USED 5-7 NOT REQ NOT USED
13| KP-231 KP-241 WATTMETER (SINGLE PHASE) 3.5-6.7 5.312| NOT USED 6-7 NOT REQ. NOT USED
14] KX-231 KX-24l D.C. VOLTMETER (3 TERM.) 3-4-5 2.813| NOT USED| " 6-7 REQ. NOT_USED
15| Kv-231 Kv-24l VARMETER SELF CONT. (3PH 4W) 1 70 12 ks 312 | NOT USED NONE' NOT[REQ, NOT USED
16| Ka-231 KA-241 A.C. VOLTMETER UP TO 600 VOLTS 1-2 2,813 | NOT USED 6-7 NOT REQ. NOT USED
171 KA-231 KA-24 A.C. AMMETER UP TO & INCLUOING 20 AMP 1-2 .813 | NOT USED 6-7 NOTLREQ. NOT USED
18| KC-231 KC-24l ELECTRICALLY SUPPRESSED INST. 3-5 [3.750 | NOT USED 61 REQ. NOT USED
19 KA-231 KA-241 A.C. DOUBLE RANGE AMMETER 1-2-9-10 2,813 NOT_USED NONE' NOT REQ. NOT USED
20 {KV2-231 KV2.241 INDICAT ING VAR-TRANSDUCER S,C (3 PH. 3W) 170 12 5.312| NOT UsED NONE NOT REQ. NOT_USED
21 | KR-23| KR-24) SPEED” INDICATOR 1-2-9-10 3.750| NOT_USED NONE NOT REQ. NOT USED
22 [kP-2-231 KP2-241 INOICATING WATT-TRANSDUCER (SINGLE PHASE) 3-5-6-7-11-12 5.312| NOT USED 67 NOT REQ. NOT USED
23| KP2-231 KP2-24I INDICATING WATT-TRANSDUCER (POLY PH. 2 CC) |-2-3-5-6-7-9 TO0_I2 5.312[ NOT USED 5-7 NOT REQ. NOT USED
24| KP2-231 KP2-241 INDICATING WATT-TRANSDUCER (POLY PH. 3CC) | TO 12 5.312| NOT USED 5-7 NOT REQ. NOT USED
25 | KC-231 KC-24) TRANSFORMER TYPE RECTIFIER AMMETER 3-5 3.750] NOT_USED 6-7 REQ. NOT_USED
2 KX-241 ELECTRICAL RESISTANCE THERMOMETER 1-2-3.4-5-6-7 3.750| NOT USED NONE NOT REQ. NOT USED
27| Kv2-231 Kv2-241 INDICATING VAR TRANSDUCER S.C (3PH. 4W) 1 70 14 5.312| NOT USED NONE NOT REQ. NOT_USED
28 [KR2-231 KR2.241 SPEED_INDICATOR 1-2-3-5-9-10 30750] NOT USED NONE NOT REQ. NOT_USED
29 KC-241 EXPANDED SCALE VOLTMETER 3-5 3.750| NOT USED 6-7 REQ. NOT USED
30| KI-231 Ki-241 SYNSCP. -ALL SINGLE PH. HI SHOCK & 400 HZ COMM 1-2-9-10 5.312] USED NONE NONE NOT USED
31| KI-231 Ki-241 P-F. METER-ALL SINGLE PH. HI SHOCK & 400HZ COMM 1-2-9-10 5.312] USED NONE NONE NOT USED A
32| KI-231 K1-241 P.F. METER 3 PHASE 4 WIRE 1-2-8-9-10 5:312| UseD NONE NONE NOT USED| vR-825
33 | KP-231 KP-241 VARMETER SINGLE PHASE 3-5-6-7 5.312INOT USED 6-7 NONE NOT USED | vvo-876 FIRST MADE FOR ASSEM. DNG. UOCH86
34| KF2-231 KP2-24! | INDICATING VAR-TRANSDUCER SINGLE PHASE 3-5-6-7-11-12 82312 [NOT USED 6-7 NONE NOT USED | vv2-876
35(KJ-231  Ky-241 TRANSDUCER TYPE P.F, METER IPH. 8 3 PH. 1-2-9-10 |5.312 |NOT uSED 9-10 NONE NOT USED| NOT USED
DIMENSIONS PER TABLE lisom.m HOLES) FOR PANELS UP TO I7Tr1|t:x
8T e A - i TERMINAL |1 NI T DIA.{4 HOLES) FOR PANELS XT0 2. THICK
THREADS I‘f 1 N 22
4 N\ PER TABLE
@ & (i B % Ve GO
. Ak ! R
TUBUY| [IT
4’% ) I RESISIE%IRR s 4o
] ~ - _ __ & (WHEN USED) _| l _
% | '
. 4 MYG. STUDS | 11 P P e\
2 28THD. [ T / 16
@ é% @J i RESISTOR CAGE $ =
N WHEN USED SEE TABLE \
] 427 J ASSEM. FOR [LIN P
I~ 64 WS_NE:::EO:K TER:EI:AI;_A:EEITIONS ORCLLING PLAN
32 2 'K
SUB. 35
*¥409C619
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K-241 LINE SWITCHBOARD INSTRUMENTS

REAR VIEW
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+OUTPUT -

Fig. 21. Type KP2-241 Indicating
VAR Transducer Single

Fig. 22. Type KP2-241 Indicgting
AR Transducer 2 Current

Fig. 23. Type KP2-241 Indicating
VAR Transducer 3 Current

Phase. Co:l with phase shiffer Coil with phase shifter
93 et REAR_VIEW REAR VIEW
SHIELDED CABLE
3.2 1 TO RELUCTANCE
PICKUP 0-1 MA
MILLIAMMETER
—4
-
(rer )
| 1
120V b3 ¢
50 TO 400 L2
Hy - T
[
Jnnur L % FOR MV DEVKE
FILTER MAY

BE USED

* Fig.24. TypeKI1241.3 Phase 4 Wire
Power Factor Meter

Fiq."25 Type KP241 Single Element
Wattmeter for 3 Phase 3 Wire.

Fig. 26 KR-2-241 Speed Indicator

REAR VIEW

SHIE_DEDL CABLF
T RELUCTANCE
PEOKUP

2o v
WO TC ACKH

REAR VIEW

3

QEETUD ¥iLL GCRECT 1o TR
ST e LAMGISS ver ROV

Fig. 27 KR241 Speed Indicator

Fig. 28 KR4-241 Frequency Meter

Fig. 29 KV.241 Two Current Coil
Self Contained Varmeter.
For single phase test con-
nection see Fig. 33 and

I.L. 43-241.1




l.L. 43-241U

REAR VIEW

g

it %@

5

VARMETERS WILL DEFLECT

¢ 32 TO THE RIGHT FOR LAGGING VAR
FLOW

- 3 :

&

0 3 2 1

VARMETERS WILL DEFLECT TO THE
RIGHT FOR LAGGING VAR FLOW,

WE
RELAY-INSTRUMENT DIVISION

self contained indicating
Var-transducer. For single
phase test connection, see

I.L. 43-241.1.

Self Contained Varmeter.
For single phase test con-

nection, see |.L. 43-241.1

ouTPUT — L L
VABIETERS wilL DEFLECT yvewvy 4 } 4 ~_l__' —
T TNE RIGAT FOR LAGGIRG VAR FLOW SOUTPUT 2
Fig. 30 KV2-241 Two Current Coil * Fig. 31 KV-241 Three Current Coil x Fig. 329KV2-241 Three Current

Coil Self Contained Indi-
cating  Vari-Transducer.
For single phase test con-
nection, see I.L. 43-241.1.

STINGHOUSE ELECTRIC CORPORATION

NEWARK, N. J.

Printed in U.S.A,



INSTALLATION

Westinghouse |.L. 43:241W
OPERATION e 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 indicates the form
of case used. K = Rectangular Flush Case, Flange mounted.

MECHANISMS

The second letter in the type designation indic

principle of operation.

X = Permanent magnet moving coil

A = Repulsion-Attraction, moving iron

P = Watt transducer plus X
= Rotating iron va
= Rectifier plus ]
Iron core ele C

it

V = Var Transdu
All of the above

element.

DIAL NOTES

Referencesiyto “type, mv_ o use of external
components’if required, coil raﬁngs callbratlondataetc are
made onlthe dial mask.

INSTALLATION

Unpack instruments carefully. Terminal and mounting
hardware, and any external components may be in separate
packages.

Drill panels and /£onnect “instruments according to the
diagrams in this leaflet, or according to switchboard drawings
if instruments aré“supplied as part of a switchboard.

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

CIRCUIT PRECAUTIONS

CAUTION: DO NOT REMOV.
INSTRUMENT IS ENERGIZE
MAY BE AT HAZARDOUS A

VER WHILE THE
AL AND POINTER
E LEVELS.

the resistance specified in the dial notes. If the circuit
e exceeds the insulation rating of the instrument, the
nt should be in the grounded side of the line.

GROUNDING OF CASES

Ground instrument cases with No. 12 AWG 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.

Al 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.
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K-241 LINE SWITCHBOARD INSTRUMENTS
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Fig. 7. Type KR3-241 Self Cont. Fre-
quency Meter.

used with 3-phase, 3-wire and
3-phase 4-wire Varmeter.
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OFig. 6. Type VR825 Resistor Connec-

tions.
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Fig.8. Type KX-241 Ammeter and
Milliameter (self-contained).




K-241 LINE SWITCHBOARD INSTRUMENTS
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Fig. 9. Type KX-241 Ammeter with Fig. 10. Type KX-241 Voitmeter. Fig\11. Type KA-241 and KC-241
External Shunt. Ammeter.
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Fig. 12. Type KA-241 and KC-241 Fig. 13. Type KX-241 Frequency Meter, Hi-
) Voltmeter. Shock, with External Transducer.
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Fighit4. “Type KP-241 Single Phase
- “Wattmeter.

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

Fig. 16. Type KP-241 3 Current Coil
Wattmeter.



K-241 LINE SWITCHBOARD INSTRUMENTS

REAR VIEW
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TYPE KP-24i ONLY)

1805459

REAR VIEW

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

OFig. 18. Type KP-241 3 Current Coil
Varmeter with phase shifter.
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Type KI-241 and KJ-241 Single

(%] Fig. 19.
Phase Power Factor Meter.
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Fig. 20. Type KI-241 3 Phase-3 Wire
Power Factor Meter.

Fig©21. Type Kl-241 Synchroscope.

OFig. 22. Type KP-241 Single Phase
Varmeter.
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Fig. 23. Type KP2-241 Indicating Watt
Transducer Single Phase.
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Fig. 24. Type KP2-241 Indicating Watt
Transducer 2 Current Coil.

REAR VIEW

LA ‘ ]

i
+'0UTFUT -
186A375

Fig. 25. Type KP2-241 Indicating Watt
Transducer 3 Current Coil.
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Transducer Single Phase.

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

O Fig. 28, Typa'KP2-241 Indicating VAR

Transducer 3 Current Coil with
phase shifter.
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Fig. 32. TypewKR241 Speed Indicator. Fig. 33. Type KR4-241 Frequency Fig. 34. Type KV-241 Two Current Coil
Meter.

Selt Contained Varmeter. For
single phase test tonnection
see |.L. 43-241.1.




K-241 LINE SWITCHBOARD INSTRUMENTS
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Fig. 35. Type KV2-241 Two Current
Coil Selt contained indicating
Var-Transducer. For single
phase test connection, see |.L.
43-241.1.

Fig. 36.

Type KV-241 Three Current
Coil Selt Contained Varmeter.
For single phase test connecs
tion, see I.L. 43 241.1.
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Fig. 37. Type KV2-241 Three Current

Coil Selt Contained Indicating
VAR Transducer. For single
phase test connection, see I.L.
43-241.1.
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(%) Fig. 39. Type KJ-241 3 phase, 4 wire
Power Factor Meter.
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INSTALLATION

Westinghouse I.L. 43-241W
OPERATION e 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 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. '
= Permanent magnet moving coil
= Repulsion-Attraction, moving iron
= Watt transducer plus X
= Rotating iron vane
= Rectifier plus X
Iron core electromagnetic
Power Factor Transducer:Plus X
= Var Transducer Plus-X :

All of the above mechanisms ‘employ (thel taut’ band
suspension bearing system except the 1 andF typés. =

<=mO=— P X

CAUTION: When the instrument mechanism is exposéd,
avoid contact with the tension. springs-\Lhese springs are
precisely made and positionedy.and<any pressures inadver-
tently applied to them may cause misalignment of the moving
element.

DIAL NOTES

References toftype,dstyle “number, use of external
components if gequiredy coil'ratings, calibration data etc., are
made on theddial mask.

INSTALLATION

Unpack instruments carefully. Terminal and mounting
hardware, and any external components may be in separate
packalges.

Drill panels and connécthinstraments according to the
diagrams in this leaflet, ofaccordifig to switchboard drawings
if instruments are supplied @sgpart of a switchboard.

Before energizingithe /instrument, adjust the pointer to
zero by means of “the zero adjuster at the front of the
instrument.

CIRCUIT PRECAUTIONS

CAUTION: DONOT REMOVE COVER WHILE THE
INSTRUMENT IS ENERGIZED. DIAL AND POINTER
MAYABE AT HAZARDOUS VOLTAGE LEVELS.

HIGH VOLTAGE OPERATION

< All instruments -are ‘insulatéed: ‘for 800 volt maximum
Service:

When voltmeters are used with external resistors on
voltages higher-than the insulation rating-of the instrument,
one termiinal of the instrument: should be grounded.

Ammeters with exteérnal 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 AWG 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.

wlliepossible 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. lf 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

© Changed since previous Issue

EFFECTIVE OCTOBER 1976



B TLRMINALS IN ert, [om. | o, RESISTOR | ECECTROLUMINESCENT DIALS | TUBULAR EXTERNAL
TYPE INSTRUMINT POSITION MO, no. | A A CASE L s, o [ EXTERNALT TYPE 80X
wss noes| o) temias SISO e
K00-23% Kx-241 10-32 1> g13| 71,5 | rOT UsED USED NOT UsED | NOT usED
_KX-23) KX-241 || 174~ 28T7 sis| 71 | Y DSED ‘f' vor Usrol S
KX-231 KX-240 10-32 2,013 | 715 . USEDL | hot s '—‘"(_“““
Luseo
y
_i1-2 USED _
. 1-2-3-5-6-7-9.10 01 Usen, 5-7 y
_KR3.231 Kkm3-241 | FRE Y METER(SELF_CONTAINTD) 3.5 6-7 USED
31 _KP-241_ | RATTMETER (3PH W) _ 170 10 5-7 NOT_USED
KP-231 KP-241 WATTMETER (SINGLE PHASE) 3-5-6-7 5-7 NOT USED ] 1
_KX-231_KX-241 | D,C, VOLTMETER (3 TERM.) 3.4.5 6-1 1ISED
KV-23) KV-241 VARMETER SELF CONT. (3PH 4l) 110 12 5 312 | 134.9 b NOT USED NOT USED |
16! KA=231 KA-241 | A.C. VOLTMETER_ _ _ 1-2 b 13 7145 * 6-7 _NOT_USED IR
HI|KA-23)_Ka-248 | A,C, A €R UP TO & INCLUC)I!\ 20 aP 1-2 P,813 715 NOTIUSED 6-7 NOT_USED |
18 | KC-231 KC-241 ELECTRICALLY SUPPRESSED INST. 35 5.750 | 95.3 6.7 USED ]
19 | KA-231_KA-24) A.C. DOUBLE RANGE AMMZTER | 1-2-9-10 h.8I13| 715 NOT USED |~ NOT USED
120 KV2-231_Ky2-241 | INDICATING_VAR -TRANSDUCER S,C_(3_PH, 3%} 17012 Is.312 134.9 NOT USED 3
21 KR-231 KR-241 | SPEED_INDICATOR 1-2-9410 3,750 [n95-3 NOT USED
22 \xp.2-231_KP2- iATT-TRANSOUCER (SINGLE FHASE) (s Bj24 1389 67 I
TI- TRANSDUC‘R (3PH 3W) 5.3)2. [, 134.9
X awl T @iz | 348 5. -
L ‘;’S,ECE”&IQL&CTIFIFR EMYETER 3,150 | 95.3 6-7 USED |
o Jetectrical sesistance THERMCHETER 120V AC POWER SUP| 1-243.4-5-6-7 3.780,| 95.3 NOT USED NOT USED
INDICATING VAR TRANSDUCER S.C (3PH. 4H) 110 14 5.312 (1)134.9 NOT USED NOT USED
J sreen _1ndicaTOR -2-3-5-9-10 5980, 953 |_ [ | nNot ysto NOT USED
] CALE_VOLTMETER 3,750 | 95.3 | 6-7 USED
130 Y| ?3| Kl- 24( o SYhSCP -ALL SINGLE PH, HI| SHCCK & 400 HZ COM__ 54812 1349 | USED | NoOT t:sED NOT USED
E18 x1-231 X P-F. R-ALL SINGLE PH, HI SHOCK & 400HZ COM 5,312 134.9 USED | NOT useD W
32| Ki-231 KI-241 (AN R 3 PHASE 4 WIRE 5.312 | 1349 USED NOT USED VR-825 !
33| KPo231 KP-241 | vARVETER SINGLE PHASE _ s32 | 1349 Inot usep 6-7 - vw2-s76 | 1|
340 Kr2- 23\ KP2-241 "mc,.mcry/mjwwsouc R SINGLE PHASE ) 5312 1349 NOT USED_ 6-7 ~ | vve-a7s ]
| 3¢ I__KJ-247 Ll ER_IPH._8 5312 [ 1349 liov useo| NOT USED 3 NOT USED
36| Kx- 24| ﬂ FREQUENCY METER MIL-M- 6125 ¥ [3750] 95.3 INoT usep. 6-7 USED VC 841 i
% =USED ABOVE 600 VOLTS “7'2;‘7"“4___ 313 DIA(7. 9MM)(4 HOLES) FOR PANELS UP TO.250 THK.(6.4MM)
’\ DIMENSIONS PER TABLE :522%‘; l‘v' 685—"1"_'6“*’" 1438 DIA.(4 HOLES) FOR PANELS.281 TO 2.500 THICK
T g T PER. TABLE (42.9MM) | _{42.9MM) (7.1MM) (63.5MM)
&) ‘ﬂﬁﬂﬁ@ RHEOSTAT H—
LOCATIONS ~_] ¥
625 (WHENUSED) 1.688
(15.9MM) ] - /= — — TUBULAR 42.9MM) (4;698;!«4)
oF RESISTOR ; ' 101.6MM)
4422 | . 1 _ VEE (\JHEN USED) 1 N o)
(112.3MM) M “ 4* H
4 MTG. STUDS RN () S A -———u 1.688 1.688
3-28 o, { I / 42.9MM)  (42.9MM)
| RESISTOR CAGE A — - LD
e _ S WHEN USED SEE TABLE
4.422 *““lr’xsrcscﬁ%' FroM Lm— 2.781 —4] TERMINAL POSITIONS FOR GROUNDING . " 1.688
{12.3mm) 281 T0 2.500 -« —'-I—L 3_32 THO.  (70.6 MM) PER TABLE gg;wlsgpgNs. USE (42.9MM]  (42.9MM)
(7iMM) (63 5mM) }‘_Tss'.emw

SUB. 39
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K-241 LINE SWITCHBOARD INSTRUMENTS
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Fig. 2. Transducer used with Hi Shoékv

Frequency Meter.

Fig. 3. VR-825 External Resistor.
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Q Fig- 5. VAR Compensator used with
Single Phase Varmeter.
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Fig. 7. Type KR3-241 Self Cont.

quency Meter.
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() Fig. 4.

Phase Shifting Transformer
used with 3-phase, 3-wire and
3-phase 4-wire Varmeter.
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O Fig. 6. Type VR825 Resistor Connec-

tions.
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Fig.8. Type KX-241 Ammeter and
Milliameter (self-contained).




K-241 LINE SWITCHBOARD INSTRUMENTS

REAR VIEW REAR VIEW REAR VIEW
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18D5462 18D5463 18D5466
Fig. 9. Type KX-241 Ammeter with Fig. 10. Type KX-241 Voltmeter. Fig. 11."Type KA-241 and KC-241
External Shunt. Ammeter.
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= LINE METER
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18D5467 185A708
ia. 12. A- _ Fig. 13. Type KX-241 Frequency Meter, Hi-
Fig. 12 c)(l,ﬂfne,';,. 241 and KQZ' Shock, with External Transducer.
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Fig. 145 Type KP-241 Single Phase
Wattmeter.

Fig. 15. Type KP-241 2 Current Coil

Wattmeter.

Fig. 16. Type KP-241 3

Wattmeter.

Current Coil




K-241 LINE SWITCHBOARD INSTRUMENTS

REAR VIEW
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ONLY )

TYPE KP-241

REAR VIEW

1805455 1805459 185A920
O Fig. 17. Type KP-241 2 Current Coil & Fig. 18. Type KP-241 3 Current Coil #™ey Fig. 19. Type Ki-241 and KJ-241 Single
Varmeter with phase shifter. Varmeter with phase shifter. Phase Power Factor Meter.
REAR VIEW REAR VIEW REAR VIEW
) 2
PHASE ROTATION +2-3 ~
a [

1805485

RUNNING

185A917

22D.1991

Fig. 20. Type KI-241 3 Phase-3 Wire

Fig. 217 Type KI-241 Synchroscope.

OFig. 22. Type KP-241 Single Phase

Power Factor Meter. Varmeter.
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Fig."23. Type KP2-241 Indicating Watt
Transducer Single Phase.

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

Fig. 25. Type KP2-241 Indicating Watt
Transducer 3 Current Coil.




K-241 LINE SWITCHBOARD INSTRUMENTS

TYPE Mv-832 ‘ \
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Transducer Single Phase. Transducer 2 Current Coil with Transducer 3 Current Coil with
phase shifter. phase shifter.
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"
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BE USED
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OQ Fig. 29. Type KiI241 3 Phase 4 Wire Fig. 30 Type KP241 Single Element Fig. 31. Type KR2-241 Speed Indica-
Power Factor Meter. Wattmeter for 3 Phase 3 Wire. tor.
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Fig. 32n,Type KR241 Speed Indicator. Fig. 33. Type KR4-241 Frequency Fig. 34. Type KV-241 Two Current Coil
Meter. Self Contained Varmeter. For "
single phase test tonnection .
see I.L. 43-241.1. i



K-241 LINE SWITCHBOARD INSTRUMENTS
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Fig. 35. Type KV2-241 Two Current
Coil Self contained indicating
Var-Transducer. For single
phase test connection, see I.L.
43-241.1.

Fig. 36. Type KV-241 Three Current

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

VARMETERS WILL OEFLECT TO THE
RIGHT FOR LAGGING AR FLOW.

Yy #l__‘ —

FOUTPUT
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Fige37. Type KV2-241 Three Current

Coil Self Contained Indicating
VAR Transducer. For single
phase test connection, see I.L.
43-241.1.
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O Fig. 38. Type KJ-241 3 phase, 3 wire

Powen, Factor, Meter.

o Fig. 39. Type KJ-241 3 phase, 4 wire

Power Factor Meter.







INSTALLATION

Westinghouse
OPERATION o

I.L. 43-241@
MAINTENANCE

INSTRUCTIO NS

— 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

All of the above mechanisms employ the taut
band suspension bearing system exéept theé and
F types.

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

DIAL NOTES

References tontypeé" style number, use of
external componentsWif required, coil ratings,
calibration datd etc4 are made on the dial mask.

INSTALLATION

Unpack instruments carefully. Terminal and
mounting hardware, and any external components
mayabelin separate packages.

Drill panels and connect instruments accord-
ing to the diagrams in this leaflet, or according

SUPERSEDES I.L. 43-241P

*Denotes change from superseded issue.

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

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

CIRCGUIT PRECAUTIONS
HIGHWOLPAGE 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 1970
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q TERMINALS IN | TERM. DIM. | RESISTOR AL U | T
g e INSTRUMENT POSITION NO. | THD. A cAGE  [ILLUNINATION| TRANSFORMER | TYPE
S TERMINALS RESISIOR
T 1033 kx-2ui D.C. INST'S INCLUOING MMETERS UP T0 20 AWP 35 190-32 [2.813 [NOT USED 6-7 REQ- WOT USED
3.1 €3+281 KXv2u1 D.C. AMMETERS 80 & 5O ANP. 3-5 1/4-28 [2.813  [NOT USED 6-7 REQ. NOT USED
3 Ix-290 Kkx-24i RECTIFIER [NSTS. EXCEPT TRANSFORMER TYPE 35 ~180-32 [2.813 |NOT USED 57 REQ. )
v [ k1291 KX=20i TEMPERATURE ‘| NDI CATOR 567 -190-32 [2.813 _[NOT USED 9-10 xeo, NOT USED 4
s Ka-24i A.C. VOLTMETER UP TO 600 V. 3§ +196-32 [3-750 | USED 9-10 HOT REQ. | WOT USED
N KA=241 | A.C, AMMETER UP TO & INCLUDING 20 AMP [ 150-32 [T.750 _{ROT USED 910 NOT REQ. | MOTUSED J
7 1kizzal wegni |- ¥ £ - SINGLE PHASE OO 50 & 60 HZ 1-2-5-10 +196-32 715312 wor use NONE woxe___ | R0
s Tui-gai g1+z8i PONER_FAGTOR METER - SINGLE PHASE - COMN 50 & 60 HZ| 1-2-3-10 .190-32 15.312 NORE | wowe | Ry
9 [ K1easi N1s2¥i POWER FACTOR WETER - 3 PHASE 1-2-8-9.10 .190-32 [5.312 USED NORE NONE XOT USED
ig] 28] | WATIMETER (POLY PH. 2cC) 1-203-5-6-7-9-10_|.190-32 ls.312 _ InoT usep 5-7 NOT REO. | WOT USED
Vi Tema-20i xra-29i | FREQUENCY METER (SELF CONTAINED) 3-5 -190-32 l3.750  buot useo 67 REQ. MoT USED_
u_1 KP-231 KP-; _WATTMETER . (POLY PH. 3 ¢C) 170 10 .190-32 [5.312 _Inot useo 5-7 NOT REQ. HOT USED
i3 1 kP-20i kP-4 WATTMETER [ ] KGLE PHASE) 335-6-7 .190-32 15.312 ot useo 67 NOT REQ. | MOTUSED
¥ [ KX+230 KX=200 10.C. VOLTMETER (3 TERM.) 3-4-5 -190-32 {2.813  OT USED 6-7 REQ. N USED
[
18 Toa-231 [A-zuml A.C. VOLTMETER UP TO 600 VOLTS -2 .+190-32 2.813 0T USED 6-7 HOT REQ. NOT USED
i7 lxa~280 Ka~2%i(res§ A.C. AMMETER UP TO & (INCLUDING 20 AP 1-2 -190-32 2.813  [NOT USED 6-7 | wor REg. | woOTWSED
18 [48-23i KC-24 | ELECTRIGALLY SUPPRESSED iINST: &5 [-190-3Z [3.750 ot USED 87 REQ. ¥oT USED.
1.'1 Kb KA-24ifIMN A.C. DOUBLE RANGE AMMETER i-2-9-10 .190-32 {2.813 Inor USED " WORE | ot meganl ot usebd
% KR-281 KR-241 | SPERDIINDICATOR T=2-5-10 .190-32 {3.750  MOT USED WORE NOTREQ. wor used
22 | 49~2+201 kP2-29i | (INDICATING WATT-TRANSDUCER (SINGLE PHASE) 35-6-7-11-12__[-190-32 {5.312 _WOT USED 67 HoT REQS [ WOTusED
42| XP2-231 Kp2-24i | (INDICATING WATT4T R.(POLY PH. 2 CC) |1-2-3+5-6-7-9 T012].190-32 {5.312  [NOT USED 5-7 HOT_REQ. | MOT USED'
24 | KP2-23i Kpz-24i | (INDICATING:WATT<TRANSDUCER (POLY PH. 3 CC) TT01Z Liso-a2 15312 NOT USED 57 HOT_REQ. worseo |
25 { k6-23 ket | TRAMSFORNER TYPE RECTIFIER AMMETER 3-5 .190-32 [3.750 o7 USED | 67 REQ. WT USED
2 KX-240 ELECTRICAL RESISTANCE 'THERMOMETER 1-2-3-4-5-6-7 . 190-32 {3.750  [NOT USED NORE XOT REQn | woTuser
;;_ KRg-231 KR2-241 | ‘SPEED:INDICATOR | 1-273-5-9-10  |.i90-32 [3.750 [NOT USED | NOWE HOT REQ.
» _Kg-2e EXPANDED :SCALE VOLTMETER -5 .190-32 [3.750  |NoT usep 67 REQ..| |
x|K-231 K- | MNP, - ALL SINGLE PH. HI SYOCK & 400 HZ COMM 1:2-9-10 .190-32_)5.312 USED WOKE HONE
31 [Ki=231 K-21 P.F. NETER - ALL SINGLE PH. HI SHOCK & 400 NZ OO 1-2-9-10 A%-32[5.312 USED
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Fig.21. Type KP2-241 Indicating
VAR  Transducer Single
Phase.

Fig.22. Type KP2-241 Indicating
VAR Transducer 2 Current
Coil.

Fig.23. Type KP2-241 Indicating
VAR Transducer 3 Current
Coil.

REAR JIEN

REAR VIEW

o321

EXT RES. USED
= ABOVE 120VOLTS

REAR, VIEW

AUX TRANS
UNIT —

v +

Fig.24. TypeKl241-3 Phase 4 Wire
Power Factor Meter

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

Fig. 26 KP241 Single Phase Watt-

meter for use on 480 volts.

REAR VIEW

REAR VIEW

SHIELDED CABLE
TO RELUCTANCE
PICKUP

120 v
50 TO 400

Hz

Fig. 27 KP241-2 Current Coil Watt-

meter foruse on 480 volts.

Fig. 28 KP241-3 Current Coil Watt-
meter foruse on 480 volts.

Fig. 29 KR241 Speed Indicator
876A468.
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Fig. 30 KR-2-241 Speed Indicator
876A469.
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