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Westinghouse 1.L. 43-250-F
MAINTENANCE

INSTRUCTIO NS

—25 LINE——

SWITCHBOARD INSTRUMENTS
SIX-INCH CLASSIFICATION

GENERAL

Cases

The first letter in type designates the form of
case used.
U =Rect. Proj. Rase M’t’d 5%” x 5%".
K =Rect. Flush, Flange M't’d 62" x 62’.
M =Rect. Flush, Base M’t’d 5-13/16” x 5-13/16".
Z =Permanent Magnet Moving Coil with Electromagnet.

.

Mechanisms

The second letter in type designates the principle
of operation.

A =Repulsion Moving Iron.

X =Permanent Magnet Moving Coil.
T =Thermocouple plus x.

C =Rectifier plus x.

Y =Electrodynamic.

I =Rotating Iron Vane.

Insulation Rating

All instruments are insulated for’ 750 volt maxi-
mum service except Y type power factor meters. Y
type power factor meters are insulated for 250 volt
service.

Dial Notes

References to type,gsstyle “nimber, use of external
shunts, calibration data, etc,; are referred to on dial.

The full scale mmarking of an indicating instrument
is not necessarily ‘the same as the ratings of the cur-
rent and voltage“eoils. The coil ratings are based
upon temperature requirements. Full scale values are
chosen tolgive clear, simple scale markings of the
values of 1, 1.2/1.5, 2, 2.5, 3, 4, 5, 7.5, 8, or decimal
multiples of these values.

These €oil ratings are given in the data lines near
the“bottom of the dial plate, and are not necessarily
partwof the calibration data of the instrument. The
calibration data are marked on the dial and in the case
of Wattmeters and Varmeters comprise the calibration
constant K and the ratios of the current and potential
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transformers when these are, used.

The constant K is the) product of the ratios of the
current and potential tranSformers. It is equal to the
number of Kilowatts (or Kilovars) indicated per Kilo-
watt (or Kilovar)“Wapplied to the coils, on a single
phase test circuit:

Installation

Unpack /instruments carefully. Terminal and
mounting hardware, and any external resistors or re-
actorsymay be in separate packages.

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

On any instruments which operate with spring
control, such as ammeters, voltmeters or wattmeters,
adjust the pointer to zero by means of the zero ad-
juster before energizing the windings. Power factor
meters, position indicators, synchroscopes and fre-
quency meters do not have zero adjusters.

CIRCUIT PRECAUTIONS

The secondary circuits of all instrument trans-
formers should be grounded.

The external connecting diagrams for the A-C in-
struments show the proper locations for ground con-
nections for the secondary circuits of the instrument
transformers, and for the instrument cases.

The ground connection of the cases should be
omitted when instruments are mounted on “live front”
switchboard panels.

CALIBRATION

A-C. Instruments

Types A-25 ammeters and voltmeters operate on
the repulsion iron vane principle. Calibration adjust-
ments are made by shifting the outer end of the spring
in its holder. After loosening the small clamping
screw, the zero adjuster should be left in mid-position,
the pointer being set to zero by shifting the small

EFFECTIVE JUNE 1963



25 LINE SWITCHBOARD INSTRUMENTS

tail piece of the inner spring adjuster located beneath
the spring, using a small suitable tool. The outer
spring clamping screw must be tightened before shift-
ing the inner spring adjuster.

Type Y-25 wattmeters are the electrodynamic
type. Polyphase wattmeters may be checked on single
phase circuits by testing each element separately, or
the current coils may be connected in series and the
potential coils in parallel, and both elements tested

at the same time. Calibration adjustments are made
by changing the resistance of the potential circuit.

Varmeters are exactly like the wattmeters, except
that they indicate the reactive volt-amperes by means
of external phase shifting transformers. They are
often made with zero center scales. When used on
unidirectional circuits the scales are marked “lag”
and “lead” as in power factor meters. When intended
for tie lines or other duo-directional circuits, the lag
and lead notations are generally omitted and direc-
tional markings are substituted, to show direction of
reactive power flow.

Type Y-25 power factor meters are of the crossed-
coil, electrodynamic type. Maximum accuracy is ob-
tained when current in the current coils is from 40 to
125 per cent of coil rating and voltage on the potential
circuit from 75 to 125 per cent of normal. Polyphase
power factor meters are designed to indicate correctly
only on balanced load.

In order to test external 3 phase connections first
check in reference to phase sequence (1—2—3)

A trial connection may be checked by, shunting
part of the current from the stationary coil withya low
resistance wire (about 0.1 ohm) acress the current
terminals. If the pointer movement is“toward“the lag
side of the scale, connections are correct. If the
pointer movement is toward the lead side/of the scale
the connections to the first andsthird potential termi-
nals should be interchanged on the Jline side of ex-
ternal resistors if any are used.

Further incorrect action mayybe due to the current
connection being in thejwrong phase, or reversed,
giving six possible vector directions on three phase,
one of which is correct for the power factor meter.

Should the pointer remain at one end of the scale
regardless ofgsehange in power factor the current con-
nections should be interchanged. Polyphase power
factor meters are adjusted by changing the value of
resistance, in the potential circuits. Single-phase
instruments are adjusted by changing the air gap of

the iron in the reactor or changing the value of re-
sistance in the voltage circuit.

Type Y-25 frequency meters are of the .rossed-
coil electro dynamic type, the coils being connected
into a network consisting of a reactor and a capacitor
forming a resonant circuit.

If errors are found, the calibratiofi may, be cor-
rected by adjusting the external reaetor box./ For this
purpose an iron screw is provided,.accessible through
a hole in the perforated metal case.), Changing the
internal resistor which shunts one of the moving coils
varies the over-all width of the seale range.

Type |-25 synchroscopes Op€rate on the rotating
iron vane principle. GCalibration may be checked by
connecting both circuits “te. the same source. The
pointer should then indicate synchronism. If the
pointer does notyindicaté synchronism, it should be
shifted to the wvertiecal position. If the rotation is
irregular, ¢hencurrents in the reactor branch and re-
sistancepbraneh should be equalized.

Type)\1-25, 360-degree scale power factor meters
are similar in mechanical construction to the synchro-
scope/ The inner coils are wound as current coils
and theyoutside stator coils wound as potential coils.
Connections may be checked the same as for type
Y-25 one-hundred degree scale power factor meters.

Permanent Magnet Moving Coil Types

Type X-25 voltmeter calibration adjustments are
made by changing the value of resistance in series
with the element. When used with an external resistor
on voltages higher than the insulation rating of the
instrument, one terminal of the instrument should be
kept at ground potential.

Type X-25 ammeter calibration adjustments are
made by changing the resistance of the wire lead in
series with the element. When connected to an ex-
ternal shunt, leads listed for use with the instrument,
or leads of specified resistance should be used.

Type X-25 milliammeter calibration adjustments
are made by changing the resistance of the internal
shunt. Some ranges not provided with element shunts
are adjusted by changing the strength of the magnet.

Type T-25 radio frequency instrument calibration
adjustments are made by changing the value of the
resistance in series with the thermocouple. To avoid
burning out the thermocouple, the instrument should
not be loaded above full scale.
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Radio frequency instruments have the left termi-
nal, as viewed from the rear, bonded to the metal
chassis and dial of the instrument. This prevents
electrostatic effects between pointer and dial and
provides points of zero potential inside the instrument.

Radio frequency instruments, particularly when
operated from external thermocouples, should be ar-
ranged with effective R.F. by-pass and ground con-
nections to minimize the effect of capacity currents.

Type C-25 rectifier type voltmeter calibration ad-
justments are made by changing the value of series
resistance. Rectifier type milliammeters are cali-
brated by changing the strength of the magnet. Recti-
fier type instruments indicate correctly at 25C. with
60 cycle pure sine wave.

Type Z-25 D-C Wattmeter calibration may be
changed when required by varying the internal re-
sistance which is in series with the moving element.
Under no condition must the external resistance in
series with the voltage coil be changed.

Use only the special leads furnished with thé
instrument for connections to the ammeter shunt or
leads of resistance specified on the dial. No spécial
leads are required for the voltage circuit connections.

REPAIRS AND RENEWAL (PARTS

Repair work can be done most satisfaetorily at the
factory. When returning an instrument/for repairs,
obtain a returned material tag from your dealer or your
nearest Westinghouse Sales Office to assure proper
identification at the factory.

Orders for renewal partsfshould include the name
of the part and the style and.Serial number of the in-
strument, appearing emtheidial.

Spare Lamps

Internally illuminated instruments use #46 Mazda
Lamps (6.3 " volts 0.25 amp.) Westinghouse Style No.
1,001,663% ,These are rated at 3000 hour life at rated
voltageil0 percent overvoltage greatly decreases life.

For ‘910 to 140 volts, Type MT miniature trans-
former, ‘Style #1246352 (6.3 volt secondary) is avail-
ablex

Special Notes

For 3 element A-25 instruments, temperature indi-
cators, or for special instruments, see separate
leaflets.

EXTERNAL CONNECTION DIAGRAMS
(REAR VIEW)

Direct Current, Radio Frequency Instruments
and Lighting Circuit
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ALTERNATING CURRENT INSTRUMENTS - Continued

I

RUNNING

Fig. 10-Type 125 Single Phase

REAR VIEW

Ej .

Fig. 11-Type 125 Single Phase

PHASE ROTATION |-2-3

Fig. 12-Typef125)Polyphase
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OUTLINE DIMENSIONS
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f.L. 4

DRILLING PLAN

25064
A — 25514
e /\\\_ L —tof /ns[rumené&[erm/ha/sl
e e e

4 iR Iy #0ia. Drilf

~

b/ —% —

ZDiaDrifl

3
&R or square corn-
ers optional

]
25¢

232 /3?

Sk

3 7
)
*rI—l !

2

®l;

>

7
N 24/ 7

FRONT VIEW

A.C. or D.C. Ammeter, Voltmeter Clocks
Freq. Meter Self Contained Ground Detectors
and Differential Voltmeter

For Single Phase Wattmeter & D. C. Wattmeter
For P. F. Meter & Self. Cont. Temp. Indicato
For Polyphase Wattmeter 3 Pot. Terms.
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