GENERAL

Unpack instruments carefully noting
that bag containing terminal and mount-
ing hardware, and any external re-
sistors or reactor boxes required are
present.

Drill panel according to information
on last page, mounting the instrument
according to instructions. Before tight-
ening instrument in position it is rec-
ommended that alignment instrument
be checked with a spirit level. If vibra-
tion is present on the mounting it should
be damped or filtered out by springs or
soft rubber bushings.

Connect instruments according to ex-
ternal wiring diagram on this leaflet or
according to switchboard wiring diagram
if instrument is furnished as part of a
switchboard order. Observe all circuit
precautions listed under diagrams in this
leaflet. All external connections should
be made with approved type of wire
having sufficient cross-section and in-
sulation for the service.

Adjustments and repairs should be
made only by skilled meter men familiar
with the instruments.

Do not disturb the balance of the
moving element. Balance adjustments
should be made only by skilled repair
men.

Do not jar or strike the instrument to
free the moving element in caseit ‘‘seems
to be stuck,” as a cracked jewel or ruined
pivot may result. Sticking is a sign that
friction or misalignment is present;?and
to prevent further trouble, this must be
corrected properly.

ALTERNATING CURRENT
INSTRUMENTS

1. Type HA ammeters and,voltmeters
operate on the repulsiémy, Irof” vane
principle. Two, flat| Hipémik iron
vanes, one on a Stationary bracket and
one on the mo¥ving eletent, are mounted
axially within thefecoil and are magnet-
ized with like polaritiés. The resulting
force of repulsion between the like poles
causes the movingielement to move the
pointer up scale until the forceis balanced
by the spring torque. 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 tail piece of the inner
spring adjuster located beneath the
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spring, using a small-bore aluminum
tube as a wrench. The outer sprifig
clamping screw must be tighténed
before shifting the inner spring adjuster.

2. Type HY wattmeters arejoffythe
electrodynamic type. Polyphasejywatts
meters may be checked onjsingleyphase
circuits by testing ea¢hg@element sep-
a.ately, or the current coil§ymay be con-
nected in series and ghe potemtial coils
in parallel, and both elements tested at
the same time. Calibration‘adjustments
are made by changing the resistance of
the potential eircuit.

3. Type HY power factor meters are
of the crossed-coil, electrodynamic type.
Highestyaccuracy is obtained when cur-
rent in the€ycurrent coils is from 2 to S
amperesiand voltage on the potential cir-
cuip from )75 to 125 per cent of normal.
Transformers should be selected accord-
inglyy) Single-phase instruments are used
on_single-phase, two-phase, and three-
phase four-wire circuits. Polyphase
power factor meters are designed to in-
dicate correctly only on balanced load.
Polyphase power factor meters must be
connected to three-phase, three wire
circuits with proper sequence of voltage
connections. A trial connection may be
checked by shunting part of the current
from the stationary coil with a low resist-
ance wire (about 0.1 ohm) across the
current terminals. If the pointer move-
ment 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
and third potential terminals should be
interchanged on the line side of external
resistors if any are used. Should the
pointer remain at one end of the scale
regardless of change in power factor the
current connections should be inter-
changed. An angular error of 60 degrees
or 120 degrees, caused by the current
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transformer being in the wrong phase is
indicated by pointer remaining at one
end of the scale against the stop. Cali-
bration may be checked with‘a standard
power factor meterfior with a voltmeter,
an ammeter and agwattmeter. Poly-
phase power factor meters are adjusted
by changing thejvalue of resistance in
the potemtial Ycircuits. Single-phase
instruments /arel adjusted by changing
the siZzeyof thedir gap of the iron in the
reactor orjehanging the value of sesis-
tancelin theresistance circuit. Increasing
thepair ‘gap shortens the scale length
and vige versa.

4, Type HY frequency meters are
ofythe crossed-coil electro dynamic type,
the coils being connected into a network
consisting of a reactor and a capacitor
forming a resonant circuit. Calibration
may be checked by comparing the read-
ings to those of a revolution counter
applied to the generator, or by checking
with a synchronous clock. If errors are
found, they may be corrected by adding
to or removing iron from the reactor,
or adjusting internal shunt. Decreas-
ing the shunt resistance decreases the
range of frequency and vice versa.
Reactor adjustments shift the whole
scale to the right or left.

5. Type HA synchroscopes operate
on the rotating iron vane principle, the
moving element being free of brushes,
slip-rings or mechanical connections
of any kind. Iron vanes on the moving
element shaft are magnetized by a coil
connected to one circuit, and are caused
to rotate by an encircling rotating field
set up by coils connected to the other
circuit which is being synchronized with
the first circuit. Calibration may be
checked by connecting both -circuits
to the same source. The pointer should
then indicate synchronism. If the
pointer does not indicate synchronism,
the set screw in the hub should be backed
off, the pointer shifted to the position
indicating synchronism, and the set
screw tightened. Should any electrical
adjustments be necessary, the currents
in the reactor branch and resistance
branch should be equalized.

6. Type HA 360-degree scale power
factor meters are similar in mechanical
construction to the type HA synchro-
scope. The electrical characteristics are
different, the inner coils being wound
as current coils and the outside stator
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coils wound as potential coils. Connec-
tions may be checked the same as type
HY 100 degree scale power factor
meters. It is essential that the moving
element be in mechanical balance
so that the pointer will remain in any
position it is placed when all circuits
of the instrument are de-energized.

7. Type HA position indicators are
similar in mechanical construction to
the type H A synchroscope, the electrical
characteristics being different. Leads
must be connected in the proper sequence
to have the indicator follow the control-
ler properly in the right direction.

DIRECT-CURRENT AND
RADIO FREQUENCY
INSTRUMENTS

All types HX instruments operate on
the permanent magnet moving coil
principle.

8. Type HX 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 in-
sulation rating of the instrument, one
terminal of the instrument should be
kept at ground potential.

9. Type HX 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 re-
sistance should be used.

10. Type HX milliammeter calibra-
tion adjustments are made by chang-
ing the resistance of the internal shunt.
Some ranges not provided with element
shunts are adjusted by changing the
strength of the magnet.

11. Type HX radio frequency in-
strument calibration adjustments are
made by changing the value of the res
sistance in series with the thermocouple.
To avoid burning out the thermocouple)
the instrument should not be Joaded
above full scale.

12. Type HX R-F Instrumentshave
the left terminal, as viewéd from the
rear, bonded to the raetal \elassis and
dial of the instrumént. “Ehis“prevents
electrostatic effect§ between pointer and
dial and providés, poifits of zero poten-
tial inside the instrimenty

13. Type HX sear¢h coil tempera-
ture indicators are adjusted for balance
by changing the resistance of the bridge
arm windings in" the external box.
After balance is correct, calibration of
other{@eints,on the scale is done by ad-
justing \the “series resistance spools in
the external box. For further particu-
larsisee separate Westinghouse Instruc-
tionuleaflet on same.

14. Type HX rectifier type voltmeter
calibration adjustments are made by
changing the value of series resistance.
Rectifier type milliammeters are cali-
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brated by changing the strength of the
magnet. Rectifier type instruments in-
dicate correctly at 25°C. with 60 cycle
pure sine wave. The frequency error
is about 149% per kilocycle. The mag-
nitude of the temperature error depends
upon the range; the magnitude of wave
form error is dependent upon the form
factor.

15. Type HX speed indicator cali-
bration adjustment is made by changing
the series resistance of the circuit or by
changing the resistance of the shunt of
the element if a shunt is provided.

INSULATION RATING

16. HA ammeters and voltmeters are
insulated for 750 volt service. HY watt-
meters, power factor meters, frequency
meters and HA power factor meters,
synchroscopes and position indicators
for use on 115 volt and 230 volt circuits
are insulated for 250 volt service, those
for use on 460 volt circuits are insulated
for 500 volt service and those for use on
575 volt circuits are insulated for 600
volt service. All type HX inStruments
are insulated for 750 volt servicek

POINTS TO BE CHECKED INYCASE
OF INCORRECT INDICATIONS

17. Frictionisthe mgsteommeon cause
of inaccuracy. Possible /poinits of fric-
tion in alternatingscurrent instruments
are: 1. The clearances between the
aluminum vamnes And the walls of the
damping chamberjare necessarily small
and sometimespafter a severe jar the
vanes mightprubdagainst the walls of
the damping chamber. 2. Pivots and
jewelsgmay become dirty and must be
cleaned. ¢Corn pith is often used for
thisjpurpose. 3. The control springs
should"be carefully inspected to see that
convelutions are not touching each
other or adjacent mechanical projections.
4,“Lint may project from the station-
ary coils of a dynamometer type in-
strument, and rub on the moving coil.
5. The pointer or its tail-piece rubbing
on adjacent parts, although a rare
occurrence, it is well to watch for this
condition.

18. Friction eliminated, there remain
as causes of inaccuracies, zero error,
partial short-circuits, and loose con-
nections. A partial short-circuit in
the element coils of ammeters, voltme-
ters and wattmeters will cause a low
reading while a short-circuit in the re-
sistors of voltmeters and wattmeters
will cause a high reading. A partial
short-circuit in the element coils, or
reactor or resistors of power factor and
frequency meters will cause erratic
readings. Loose connections cause
variable and erratic indications.

19. An unbalanced movement will
cause inaccurate readings at some points
on the scale. Balance adjustments
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should be made only by skilled repair-
men. The pointer should stay on zero
with the instrument face up and with the
instrument face vertical with pointen
horizontal to right and with pointer
horizontal to left. Power factorfand
frequency meters have no control
springs, so the pointer should stay at
any point it is placed on the scale if the
movement is in balance.

20. The motion of the pointer when
brought down slowlygfrom_full scale,
should be free and 'comstant. If the
movement is interruptedy’ stops, or
is jerky, frictiongexist§pat some point
and must be feliminated. A common
cause of friction in permanent magnet
moving coil type mstruments is the pres-
ence of dirt or itém chips in the air gap.
A piece of“‘white paper placed back of
the air gap, will reflect light through the
air‘gap so any foreign material can be
detectedyand removed.

2159 Pivots must have proper end-
play and side-play in the jewels. Jewel
SCréws in any instrument should never
be screwed in too far as this will result
in cracked jewels and ruined pivots.
A good method of checking end play
is to carefully move the element back
and forth at right angles to the shaft
by means of the pointer. The side
play is normally several times the end
play and can be more easily estimated.

RENEWAL PARTS

22. When ordering renewal parts,
givethe name of the part wanted and the
style number and serial number of the
instrument, which appear on the dial.
Failure to give this information may re-
sult in delay.

23. Instruments provided with illum-
inated dials use ¥46 Mazda Lamps (6.3
volts 0.25 amp.) Westinghouse Style
No. 1,001,663.

24. This bulb is rated at 3000 hour
life with normal rated voltage. A 10 per
cent overvoltage greatly decreases the
life. For use on 115 volt lighting circuit
a small potential transformer S¥ 971456
is supplied, rated at 115/6.3 volt, 100
volt-amperes.

REPAIRS

25. If aninstrumentis to be returned
to the factory for repairs, write to the
dealer or nearest Westinghouse Sales
Office, for a return material tag, so that
the apparatus will be properly identified
at the factory.

CIRCUIT PRECAUTIONS

26. The secondary circuits of all in-
strument transformers and the cases of
all instruments should be grounded.

When opening the secondary cir-
cuit of a current transformer, the
terminals of the secondary winding
must be short-circuited to prevent
damage to the transformer.
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FiG.

F1G. 1—AMMETER AND MILLI-
AMMETER, SELF-CONTAINED

|1

Fic. 6—HA AMMETER

SELF-CONTAINED

Used Only
Above 150 V.

o

31
1

(Complete conn.
1 & 3 before con
necting to line)

10—HY FREQUENCY
METER
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DIRECT CURRENT AND RADIO FREQUENCY INSTRUMENTS

Calibrated
Leads

External Shunt

2—HX AMMETER WITH
EXTERNAL SHUNT

FiG.

Used Only
Above 800 V,

Fic. 3—HX VOLTMETER

Speec
Indicator

F1G. 4—SPEED INDICATOR

ALTERNATING CURRENT INSTRUMENTS

N

Fic. 7—HA AMMETER WITH
CURRENT TRANSFORMERS

Ext. Res.
Used Only
Above
1500V.

o)

F16. 11—HY WATTMETER
SINGLE-PHASE

Ext.Res.
Used Only
Above
300 V.

FiG. 8—HA VOLTMETER

Ext.Res.UsedpOnly
Above 15Q V.

1

F16. 12—HY WATTMETER
3-PHASE, 3-WIRE

Ext.res.used only

External

5
+ J 1 Thermoeoucle

+ o — i Instrdment

Fic. 5—RF AMMETER Ex-
TERNAL THERMOCOUPLE

I

FiG. 9—HA VOLTMETER -WITH
POTENTIAL TRANSFORMERS

g

F1G. 13-—HY anp
HA PowkgR FACTOR
METER, SINGLE-~
PHASE

F1G. 14—HY anp HA Power
FacTorR METER, 3-PHASE,

meter

’_H]:l}g above
%jﬁ' 150 v,
3 Ext. Resistors used on all A
> 1360° scale meters. 100° scale E] —Tx
meters self cont. up to 150 $
Volts but S
use resis- E
tors in
lines 1 and y =
3 for high- Polyphase Power
er voltages. StdPolyphase Factor Meter When x X[
Wattmeter Used With 2 Cur- % J
rent Transformers [ <El
As Used For Watt-
Y vy

P Ext.res.

by used only

L above 157%,
JJ

F1G6. 15—HY PoOLYPHASE

WATTIMETER AND Po

WER

F16. 16—HY WATTMETER
3-PHASE, 4-WIRE

3-WIRE FacTor METER (DEeLTA, C.TV)
N321 Ext.res.used only Ext.res.used only E/115 V. N321
above 150 volts. E’hase B above 150 volts. 321 E’rhasefShlftmg
111|242 - rang ormer Lj L‘
[ q -
S*D_ L | Phase Rota-
o %Bﬁ([u | [ tlon is 1-2-3
N For o~lag
< Phase A scale reverse
——— 1 current coil
}41—; j p—— % ’ connections i
ELE L i’ \, Lk
AXK] = I L T _
Fi1c. 17-—HY WATIMETER F1G. 18—HY WATTMETER F16. 19—HY VARMETER F1G6. 20—HY VARMETER
3-PHASE, 4-WIRE 2-PHASE, 4-WIRE 3-PHASE, 3-WIRE 3-PHASE, 4-WIRE
(Y, C.T) wITH COMPENSATOR
2,1
Front View
]
»——il? of Phase
» ‘ 13253 shifter
M2 Used only 1
Above 150V.
M3 mI W M2 at= To 6 Volt 1
M3 lhe. Source 1 Rear View
of
T2 71 > T2 lc?un P Metar
—t Single Phase emmen ::
A-C. Supply L
Cotitroller Yy =

F1G. 21—Tyre HA PosITION
INDICATOR

Fi1G. 22—HA SYNCHROSCOPE

Fi1G. 23—FoR ALL INSTRUMENTS

WITH ILLUMINATION*

®For115 volt 60 cycle supply use 115/6.3 volt iransformer S¥ 971466 (100 Volts)
§:Bkese connections are for meters having lag-o-lead scales.
If the scales are lead-o-lag, the current connections must be reversed.

FiG.
1-

24—HY VARMETER
PHASE 2-WIRET
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Types I1IA, IIX and II'Y Instructions
OUTLINE DIMENSIONS IN INCHES

Projection Mounting

|

Flush Mounting

For 20t0 75amp. insts-F-28thd
for all other insts.~190-32 thd.

At ]
1S e 3l5_ o N %
3, 352 ; 3
) S—
/\ Appearance of \front
plate for synehroscope
or 360 power factor
7
.”\Panel earance of front

forg'%’r,g%eta/ swhd, use screws For mounting instrument & for terminals
For L tol swbd, use studs For mounting instrument & screws for terminals.
For all other swbds.,use studs for mounting instrument & For terminals.

DRILLING FOR PROJECTION MOUNTING

plate for position
édicator.

DRILLING PLAN—FRONT VIEW

For A-C.or D-C. Ammeter or Voltmeter Drill Holes 1-2-6-8 For Synch., 360° Scale P. F. or Pos. Ind. DrillHoles 1-2-3-4-5-6-8
For Frequency Meter “ 1-2-6-7-8 For Polyphase Watt or Varmeters, 3 Pot. Terms. ‘" s 1-2-3-4-5-6-8-9-11
For Single Phase Wattmeter o 1-2-3-5-6-8 For Polyphase Waitt or Varmeters. 4 Pot. Terms. 5 o 1-2-3-4-5-6-7-8-9-11
For Power Factor Meter K ‘o 1-2-3-4-5-6-8| For 3 C.C. P'-ph. Watt or Varmet., 3 Pot.Terms) ¢ 1-2-3-4-5-6-7-8-9-10-11
For Instruments with Internal Illumingtion * 12 and 13
, Top
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