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OPERATION e« MAINTENANCE

INSTRUCTIONS

v

- 24 LINE -
SWITCHBOARD INSTRUMENTS

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

GENERAL

Cages

The first letter in the type designates the form of

case used.
K = Rectangular flush case, front-of-board mounting.
0 = Round flush, rear-of-board, four-corner mount-
ing.
Mechanisms

The second letter in the type designates the princi-
ple of operation.

Repulsion-attraction, moving-iron.
Rectifier plus X.
Iron core electrodynamic.

Rotatable 1iron vane.
= Permanent -magnet, moving coil.

M = Q »
1

DESCRIPTION AND APPLICATION

These instruments are designed and bull® to meget the
requirements of American Standard C39.1 for ‘eléctrical
indicating switchboard instruments. The rated accu-

racy class 1s one percent.
Dial Notes

Reference to type, style mmumber, Vuse of external
components 1f required, coil ratings where not evident
from the scale marking, /calibration
marked on the dial.

data etc., are

In the
scale value marked on, the

and varmeters the full
dial 1s the number of watts
deflection when the
connected according to the

case of) wattmeters
required to produce end, scale
instrument 4s applicable

wiring diagram, but #ithout transformers.

High Voltage Voltmeters

When voltmeters are used with an external resistor

on voltages higher than the insulation rating of the

instrument, one terminal of the instrument should be

grounded.

Ammeters with External Shunts

Ammeters with extermal shunts must be used with
leads having resistance speciflied on the dial. If the

SUPERSEDES |.L 43-240.2 B

circult voltage exceeds the' insulation rating of the

instrument, the shunt shouldibe in the grounded side

of the line.

Grounding of Cases

Instruments,, when mounted metal
structures, / are considered adequately grounded when
securedh to" the | structure by metal hardware. For
mount ing) on) insulated structures a grounding terminal

1s,.provided onythe rear of the instrument.

on grounded

Mount Ing
If external components, as shunts or resistors, are
required, provision must be made for their mounting.

Wiring

Wire apparatus, 1ncluding external components when
required, according to the dlagrams 1n this leaflet,
using wire which 1s insulated to withstand the voltage
and other conditions which wi1ll be encountered 1in

service.

Installation Adjustments

On any instruments which operate with
trol, such s ammeters or voltmeters, before energlz-
ing, adjust the pointer to zero by means of the zero
adjuster button on the
factor meters,

spring con-

front of the case. Power
position indicators, synchroscopes and
frequency meters do not have zero adjusters although a
dummy button may appear on the

uniformity of appearance..

front of the case for

REPAIRS AND RENEWAL PARTS

Repalr work can be done most satisfactorily at the

factory. When returning an instrument for repalrs,
obtaln a return materlial tag from your dealer or your
nearest Westinghouse Sales Office

identification at the factory.

to assure proper

Orders for renewal parts should 1include the name of
the part and the style number appearing on the dial or
nameplate of the apparatus.
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Fig. 15—Type F-24 Polyphase 3 Cur-
rent Coil Varmeter With C.T.
and P.T.

Fig. 16—Type F-24 Polyphase 2 Cur-
rent Coil Wettmeter (2 Phase
4 Wire) With C.T. and P.T.

Fig. 17—Type F-24(Polyphase Watt-
meter and P/F. Meter with
C.T. and P'T.
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Fig. 18—Typé‘l-24 Single Phase
Synchroscope with P.T.—
Self Contained.

WESTINGHOUSE ELECTRIC CORPORATION

Fig. 19—Type BX-24 FrequéncyiMe-
ter with Extexnal' Transdu-
cer—Potential Transformer.

REARTMIEW

PHASEZROTATION 1-2-3

Fig421—Type 1-24 Polyphase Power
Factor Meter With C.T. and
P.T.

INSTRUMENT DEPARTMENT

Fig. 20—Type I-24 Single Phase
Power Factor Meter withC.T.
and P.T.—Self Contained.
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GENERAL

Cases

The first letter in the type designates the form of
case used.

K = Rectangular flush case, front-of-board mounting.
O = Round flush, rear-of-board, four-corner mount-
ing.

Mechanisms

The second letter in the type designates the princi-
ple of operation.

A = Repulsion-attraction, moving-iron.
= Rectifier plus X.
Iron core electrodynamic.

]

Rotatable 1iron vane.
= Permanent-magnet, moving coil.
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DESCRIPTION AND APPLICATION

These instruments are designed and bullt to meet the
requirements of American Standard C39:i1 forgelectrical

"indicating switchboard instruments. The rated accu-

racy class 1s one percent.

D1ial Notes

Reference to type, style_number, use of external
components 1f required, coil ratdngs where not evident
from the scale marking, calibration data etc., K are
marked on the dial.

In the case of ywattmetesrs and varmeters the full
scale value marked onjthe dial 1s the number of watts
required to produce end’ scale deflection when the
instrument 18) connected according to the applicable
wiring diagram, ‘but mithout transformers.

High Voltage Voltmeters

When voltmeters are wused with an external resistor
on voltages higher than the insulation rating of the
instrument, one terminal of the instrument should be
grounded.

Ammeters with External Shunts

Ammeters with external shunts must be used with
leads having resistance apecified on the dial. If the
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circuilt voltage exceeddjthel inmsulation rating of the
instrument, the shunt should be in the grounded side
of tre line.

Grounding of Cases

Instrumentsg whepy mounted on grounded metal
struétures, are considered - adequately grounded wher
secured to  the Jstructure by metal hardware. For
mounting ‘on dnsulated structures a grounding termirel
1s{proyided)on the rear of the instrunent.

Mount ing

If external compcnents, as shunts or reslstors, are
requdred, provision must be made for thelr zsunting.

Wiring

Wire apparatus, 1ncluding external comporents when
required, according to the dlagrams in this leaflet,
using wire which 1s insulated to withstand the voltage
and other conditions which will be encountered 1n
service.

Installation Adjustments

On any instruments which operate with spring con-
trol, such as ammeters or voltmeters, before energlz-
ing, adjust the pointer to zero by means of the zer?
ad juster button on the front of the case. Powar
factor meters, position indicators, synchrozcopes ard
frequency meters do not have zero adjgsters althougn a
dunmy button may appear on the front of the case for
uniformity of appearance..

REPAIRS AND RENEWAL PARTS

Repalr work can be don.e most satisfactorily at the
factory. When returning an 1nstrument for repairs,
obtain a return materlal tag from your dealer or your
nearest Westinghouse 3ales Office to assure proper
identification at the fa-tory.

Orders for renewal parts should 1include the name of
the part and the style number appearing on the dial or
nameplato of the apparatus.
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Fig. 3—Type X-24 Ammmeter and
Milliammeter (Self-Con-
tained).

Fig. 4—Type X-24 Ammeter with
External Shunt.

Fig./S—=Type X-24 Vcitmeter.

REAR VIEW

e
-

REAR VIEW

EXT RES USED
WHEN SPECIFIED.

L|3e

REAR VIEW

EXY €S _SEU

whEn SPELEED -
’/’
b e -l LA
< - —
ey A 1
-0
_— -

[ ¢ I
Fig. 6—Tvpe A-24 Ammeter with Fig. 7—Type _A-24)Voltmeter with Fig. 8—Type C-24 Rectitier Type
C.T. P.T. Voltmeter.
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Fig. 9—Type F-24 Single’ “Phase
Wattmeter With¢C.T. and

Fig. 10—Type F-24 Single Element
Wattmeter (3 Phase Bal-
anced Load Wb “Y” Box)

Fig. 11—Type F-24 Polyphase 2 Cur-
rent Coll Wattmeter With

P.T. N C.T. and P.T.
: with C.T. and P.T.
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Fig. 12—Type F-24 Polyphase 3 Cur-
rent Coil Wattmeter With
C.T. and P.T.

Fig. 13— Type F-24 Single Phase
Varmeter With C.T. and P.T.

Fig. 14—Type F-24 Polyphase 2 Cur-
rent Voil Varmeter With C.T.
and P.T.
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Fig. 15—Type F-24 Polyphase 3 Cur-
rent Coil Varmeter With C.T.

Fig. 16—Type F-24 Polyphase 2 Cur-
rent Coil Wattmeter (2 Phase

Fig. 17—Type F-24 Polyphase Watt-
meter anddP.F. Meter with

and P.T. 4 Wire) With CT. and P.T. C.T. and P.T.
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Fig. 18—Type 1-24 Single Phase
Synchroscope with P.T.—
Self Contained.

Fig. 19—-Type KX-24 Freguency Me-
ter withgExternal Transdu-
cer—Potential Transformer.
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Fig. 21— Type I-24 Polyphase Power
Factor Meter With C.T. and

P.T.

Fig. 20—Type 1-24 Single Phase
Power Factor Meter withC.T.
and P.T.—Self Contained.
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