
c 

Supersedea issue 

Dated January 17.193.1 , CATALOG SECTION 42-413 
========================�= ... =�.= .. �= �=-=�=.==.=.==.===.-=-=.======================�======== 

MARCH 17, 1947 WESTINGHOUSE METERS PAGB 1 
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RECORDING DEMAND W A TTHOUR METERS 
WITH SYNCHRONOUS MOTOR CLOCKS 

Two- and Three-Element Type(R-2') R-3, R-7, R-8, R-9 and R-I0 
Two- and Three-Element Duplex Types R-22, R-23, and R-28 

AND 

REACTIVE COMPONENT COMPENSATORS FOR REACTIVE KVA METERING 

FIG. I-TYPE R-2 Two-ELEMENT RECORDING DEMAND METER­
H,NGED CO\'ER 

General 
These Recording Demand Watthour. 

metersmeasure both thii-kilo;ait h�urs 
oonsumed and the inlekr<i.Ied. bi�k 
Iritervaldemand. The kilowatt hours 

;a:re-iiidicated -on a four-counter dial and 
the integrated block interval demand 
is recorded on a chart. They require 
no additional apparatus or wiring and 
may be installed as ordinary watthour 
meters. Their simplicity makes them 
reliable for determining the block inter­
val demand of power installations, 
particularly where a permanent record 
of the demand involving the time and 
length of occurrence is desired. 

A small hysteresis type synchronous 
motor serves both to determine the time 
intervals and to furnish power for ad­
vancing the chart at the end of the time 

E4-29; A]l-32; Cl-2.l; XC, YC 

interval. The chart mechanism is ar­
ranged so that the preceding demand 
record for a number of hours is visible. 
This complete mechanism may be re­
moved as a unit or swung to one side 
on a hinge, Figure 5, when the meter 
element is being inspected or adjusted. 

The chart re-roll is chain driven, 
Figure 4, with a clutch mechanism to 
maintain even tension on the chart 
when it is advanced. This clutch re­
quires no adjustment. The chart record 
is made by an ink-carrying pen fed by a 
large capacity reservoir. The ink reser­
voir is designed to permit the use of a 
quick drying ink, thus assuring legible 
charts under extreme atmospheric con­
ditions. 

These meters can be supplied with 
either stud mounted or hinged covers 

with fabricated metal sides and fun 
glass front. 

Application 
The tabulation on page 2 gives the 

class of service for which each type of 
meter listed is suitable and reference 
to the connection diagram which applies 

• to the application. 
When the type R-2 and type R-22 

meters are used for measuring 3 phase 
4-wire delta service using one 2-wire 
and one 3-wire current transformers of 
equal ratio, the 3 phase 3-wire power 
load will be measured accurately under 
all conditions. The single phase 3-wire 
load will be measured under the same 
conditions as when a 3-wire current 
transformer is used with a single phase 
2-wire meter. 
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42-413 CATALOG SECTION 

PAGE 2 WESTINGHOUSE :METERS 

RECORDING DEMAND WATTHOU R METERS-Continued 

APPLICATION CHART 
KW Denland Meters 

ApPLICATION TYPE R RECORDING KW DEMAND 

1 Phase 
2-or 3-Wire 

3-Wire Network 

3 Phase 
3-Wire 

2 Phase 
4-Wire 

2 Phase 
5-Wire 

3 Phase 
4-Wire Y 

3 Phase 
4-Wire Delta 

3-Phase, 3-Wire 
and 

3-Phase,3-Wire 

2-Phase,4-Wire 
and 

2-Phase,4-Wire 

3-Phase, 4· Wire "Y" 
and 

3-Phase, 4-Wire "Y" 

Type R-2* 

Type R-2* 

Type R-2 

TypeR-2 

Type R-I0 

Type R-8 
Type R-3 

TypeR-7 
TypeR-9 

DUPLEX KW DEMAND METERS 

r 

Type R-22 �� I 
Type R-22 

Type R·28 
Type R·23 

.Order "Similar to" Styles listed and give complete description of service to be metered. 

MARCH 17, 1947 

ELEMENTS 

1 

2 

2 

2 

2 

2 
3 

2 
3 

2 

2 

231 
3 

'", .... -_______________ I!IIiI .. IIII. ________________________________ _ 
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CATALOG SECTION 42':'413 

MARCH 17. 1947 WESTINGHOUSE METERS PAGE S 

RECORDING DEMAND WATTHOUR METERS-Continued 

FIG. 2-TypE R-l2 DUPLEX Two-ELEMENT RECORDING DEMAND 
METER 

FIG. 3-TYPE R-22 DUPLEX Two.ELEMENT RECORDING DEMAND 
METER-COVER REMOVED 

The type R-7 meter will measure 
3 phase 3·wire power load accurately 
for all conditions. The single phase 3-
wire load will be measured under the 
same conditions as when a single phase 
3-wire meter is used with two i-wire 
current transformers. 

The type R-8 meters and the type 
R.28 duplex: meters are commonly 
known as two and one-half element 
meters, having 3 current coils and 2 
potential coils. These meters will meas­
ure the load correctly regardless of 
current unbalance or power factor. For 
3 phase 4-wire installations where there 
is a possibility of badly unbalanced 
voltages, it is sometimes desirable to 
use the three-element meters, types R-3 
and R-23, which measure the load 
correctly regardless of voltage l.lnbalance. 

All other types of these meters measure 
accurately under all conditions the ser­
vices for which they are listed. 

Duplex Meters-Types R-22, R-23 
and R-2��-These duplex meters, Figures 
2 and 3, may be used with reactive 
component compensators for obtaining 
simultaneous kw demand and reactive 
kva demand. From these two quan­
tities, the kva demand and so called 
"average" power factor can be deter­
mined. In addition to the demand 
records, the dials of the registers indi­
cate the total kilowatt hours and the 
total reactive kva hours consumed. 

The types K·3 and K-4 reactive 
component compensators listed on page 

10 are for use with these meters for 
obtaining the reactive kva 

The duplex: meters may also be used 
for checking the simultaneous regis­
tration and demand on primary and 
secondary power loads. 

Distinctive Features 

1. These recording demand watthour 
meters are installed as ordinary watt­
hour meters, requiring no additional 
apparatus or wiring not normally used 
with an ordinary. watthour meter. 

2. Measuring and recording ele­
ments are interconnected mechanically. 

3. The synchronous motor timing 
permits obtaining simultaneous demand 
on two or more meters at widely separ· 
ated points without the necessity of 
interconnecting tripping facilities. 

4. The timing device and the chart 
mechanism are both driven by a small 
synchronous motor eliminating the use 
of hand-wound spring motors. 

S. The terminals are arranged so 

that the meter may be connected either 
from the front or rear making the meter 
suitable for wall or switchboard mount­
ing. 

6. Stud mounted covers are avail­
able for use where space limitations 
will not permit the use of hinged covers. 

7. Potential indicating lamps are 
standard equipment. 

8. The demand chart is of sufficient 
length and the ink reservoir provides 
sufficient ink for at least one month's 
operation, thus reducing the mainte­
nance cost. 

9. The metal cover with full glass 
front adds to the appearance of the 
meters and makes them thoroughly 
dustproof. 

Operation and Construction 

In these meters, the watthour meter 
element advances the kilowatt hour 
counters the same as in an ordinary 
watthour m e t e r . Simultaneously, 
through a gear train, the pen is ad­
vanced across the chart. The pen ad­
vances a distance proportional to the 
kilowatt hours consumed during the 
demand interval. For example, suppose 
that during a certain 15 minute interval 
one kilowatt hour was consumed. At 
the end of this interval, the pen on the 
demand chart would indicate 4 kw. 
which is the average kilowatt load that 
occurred during the 15 minute interval. 

At the end of the pre-determined 
time interval, a stud on the reset wheel 
releases the gears of the pen from mesh 
and a balancing weight returns the pen 
to zero where it is again meshed with 
the gear train ready to repeat the ad­
vance during the next time interval. 

Just before the pen is released, the 
record paper is advanced one-sixteenth 
of an inch by the operating spring so 
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42-413 CATALOG SECTION 

PAGE 4 WESTINGHOGSE METERS MARCH 17, 1947 -------------------- .--.-.-----�-.�-- -_._._--
RECORDING DEMAND WATf HO UR METERS-Continued 

SYN C H R O N O U S  M O T O R  
DRIVEN CLOCK control. trip­
ping Rnd supplies power for 
advancing demand chart 

P O T E N T I AL INDICATING 
L AMPS are .tandard equlpInent 

BASE of all meters drilled and 
tapped for installation of heat­
er unit 

CHAIN DRIVEN CHART RE­
ROLL 

TOP D ISC visible from front 
with chart carriage in operat­
ing position-facilitates in&pee .. 
Hon and testing 

""''---'-�-'--., __ --;+_ PLATINUM POINT PEN is 
;- .. standard equipment 

ENCLOSED I NK RESERVOIR 
perrn.its use of  quick-drying rJI:t'"'7"-::::;--::;-:t::,...,..",..."':":--r+- ink and assures legible charts 
u n  d e r extrell'le atrnospheric 
conditions 

F.G. 4--TYPE R·2 Two-ELEMENT RECORDING DEMAND METER-COVER RA'S'W 

that the pen makes a distinct and readily 
observed record of the maximum pen 
travel. 

The paper-driving mechanism is a 
metal drum with pins that engage in 
perforations in the record paper, driven 
through gearing by the operating spring. 
The paper is held on a spindle and is 
wound off this on to a drum by the 
driving mechanism. 

Demand Scale and Charts-The 
demand recording mechanism of all 
meters for which styles are listed is de­
signed to advance the pen % of full 
scale for the nominal kw rating of the 
meter. Full scale deflection represents 
1 Yz the nominal kw rating of the meter. 
The kw markings on the eharts conform 
to the kw values represented by the 
deflection of the pen. For example, the 
nominal kw rating of a 120 volt 5 am· 
pere type R-2 meter is 1 kw. The charts 
supplied for these meters, Figure 8, will 
be marked 1 kw for % full scale deflee� 
tion and 1 Yz kw for full scale deflection. 
When the meter is operating at its 
nominal kw capacity, the pen will be 
advanced to the 1 kw marking on the 
chart during the demand time interval 
for which the meter is intended. 

When it is not expected that the 
meters will be operated at their nominal 

kw. eapacity, it is sometimes desirable 
to obtain a pen deflection greater than 
% full scale for the nominal kw. rating 
of the meter. In this case, meters can 
be supplied for which the pen deflection 
will be equal to full scale on the chart 
for the nominal kw rating of the meter. 
Meters with demand reeording mecha­
nisms of this type should be ordered 
"similar to the styles listed for the stand­
ard meters except full load pen deflection 
to equal full scale." The eharts for 
meters in whieh full load pen deflection 
equals full scale of the chart are listed, 
in addition to the standard charts. 

Demand Chart Mechanism 

The demand chart mechanism is ar­
ranged so that the preceding demand 
record for a number of hours is visible 
Figure 1. This eompiete mechanism 
may be removed as a unit' or swung to 
one side on a special hinge when the 
meter is being inspected or adjusted, 
Figure 5. 

DeIIlll.l1d Recording Pen-The pen 
is of the platinum tube "V" type familiar 
to operators of reeording demand watt­
hour meters. The self-inking device 
will hold a supply of ink suffieient to 
last for at least 35 days. 

The pen is inked intermittently by 
dipper action as the pen returns to the 
zero position. 

The inking mechanism consists of 
a reservoir kept supplied with ink direct­
ly from a small bottle. The ink is sup­
plied in liquid form in 2 ounce bottles 
ready to use. 

Register-The register contains the 
gearing both for the four integrating 
dials and for rlnving the pen. Should 
the pen reach tull scale before the end 
of the time rnterval due to heavy over­
load or other causes, it is autom8tically 
retarned in the fuJI scale poshion until 
the end of the time interval when it is 
returned to the zero position in the 
normal way. 

Clock--The timing device and the 
chart driving mechanism are combined 
so that a small synchronous motor serves 
both to determine the time intervals 
and to furnish the power for advancing 
the paper. During the interval, the 
motor stores energy in a spring which, 
at the end of the time interval, is re­
leased eausing the chart to be advanced 
and the pen to be reset to zero. The 
paper is advanced just before the pen 
is released leaving a distinct record of 
the maximum pen travel. 
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RECORDI NG DEMAND WATTHOUR METERS-Continued 

J:<IG. 5-TvPE R-3 METER WITH CHAAT MECHANISM SWUNG TO ONE 
SIDE FOR I:;-';SPECTIOX OF THE METER ELEMItNT OR INSERTION 

OF THE DEMAND CHART 

The combination timing device and 
chart driving mechanism eliminates 
the use of a hand-wound spring for 
driving the demand chart, thus making 
the timing and chart mechanism func­
tion automatically with the exception 
of chart and ink replacements. 

Base-The base is made of cast iron 
with terminals arranged in a moulded 
terminal block so that the meter may 
be connected either from the front or 
the rear. Studs for rear connection on 
switchboards up to two inches thick 
are supplied on all meters. These studs 
can be removed if it is desired to connect 
the meter from the front. 

Cover-The covers for both the single 
meters and the duplex meters have 
metal sides with a full glass front. All 
types of meters can be supplied with 
either the stud mounted or the hinge 
mounted cover. 

Electromagnets-The electromagnets 
are made up of one-piece laminations, 
with the potential pole above the disc 
and the current poles below. The lamina­
tions are held together by eyelet rivets 
which also serve as bushings for the 
screws that fix the electromagnet to the 
grid. All of the adjustment devices are 
integral parts of the electromagnet 
assemblies. All electromagnets are tem-

perature compensated for inductive 
(class 2) errors. 

The Light Lo.ad adjustment consists 
of an alloy plate which is moved across 
the current poles by means of a micro­
meter screw. The frame which supports 
this plate and adjusting screw is fixed 
to the current pole laminations by two 
studs which pass through the pole pieces. 
These studs also serve to clamp the 
current pole laminations securely to­
gether. A circular arrow indicates the 
direction which the adjusting serew 
should be turned to increase the meter 
speed. 

The Full Load adjustment is obtained 
by adjusting the position of an iron 
disc with respect to the air gaps of the 
pennanent magnet. The iron disc is 
fastened to a screw which is threaded 
into the permanent magnet supporting 
casting. The periphery of the disc is 
provided with slots to facilitate turning 
from the front. A small set screw locks 
the adjuster in position. 

The Torque Balance between elements 
is obtained by moving. in a radial direc­
tion, a soft iron plate mounted beneath 
the voltage pole of the electromagnet. 
The micrometer screw used for adjusting 
the position of the soft iron plate is 
fixed to the face of the potential pole. 

The Power Factor adjustment is ob­

tained by adjusting a resistance in series 

with a closed winding on the series poles. 

Permanent Magnets-The perma­

nent magnets are made of high quality 

magnet steel properly heat treated and 

aged to assure permanency of calibra­

tion. The magnet consists of two C­
shaped pieces permanently fastened to­

gether by a non-ferrous alloy casting. 

This casting also serves to support the 

full load adjustment and for fastening 

the magnet assembly to the meter frame. 

Temperature compensation at unity 

power factor (class I) is obtained by 

the use of a compensating material 

which is fastened across the air gap of 

the pennanent magnets under the discs. 

Moving Elements-The discs are 
pressed on the shaft and definitelv 
located without set screws. T11 e pinion 
for driving the register is cut directly 
on the disc shaft. 

A highly polished and hardened steel 

ball revolves between two cup-shaped 

sapphire jewels to form the bottom 

shaft bearing. This bearing requires 

no lubrication whatever either for pro­

tection to the parts or to reduce normal 

friction. 

The top, or guide bearing, consists 

of a polished steel pin which fits into a 

ring jewel bearing in the top of the disc 

shaft. Sealed in the disc shaft is a lubri­

cant which continuously oils the pin. 

Duplex Meter 

The duplex meters consist of 2 single 

meters mounted in a single case with the 

2 chart-advancing drums mechanically 

connected together and the tripping 

mechanism arranged to trip both the 

pens to zero at the same instant. 

Detail Principle of Operation 

The details of operation may be under­

stood by reference to Figures 6 and 7. 

Under load the disc-shaft L integrates 

watthours on the register through the 

gearing of shaft assemblies '# 1, Ii! 3, '# 7, 

and Ii! 8. At the same time the pen is ad­

vanced through shaft assemblies jfi 1. 
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42-413 CATALOG SECTION 

PAGE 6 WESTINGHOUSE METERS MARCH 17. 1947 

RECORDING DEMAND WATTHOUR METERS-Continued 

.PIAt;�AMMAnc A-f'R'AN4EMI!'Nr rq 
SNtlfIII' P ... ,NC,P.£C R ... rHr� THAN 
Ac:.rVAL A.sSEtWJ!!U,y PSJ,r,*ON4. 

FIG, 6-SCHEMJlTlC DIAGRAM OF TRIPPING MECHANISM FrG. 1--8cHIlMATIC DIAGRAM OF REGISTER MECHANISM 

#2, #4, fiS, and jji6. At the end of the 
time interval the tripping arm f:,; 6, Fig­
ure 6, pushes against rod F, disengaging 
the worm wheelan shaft f:,; 4 from worm 
on shaft jji 2, Figure 1. 

against arm R' on bracket mounted on # 2 to operate cam E. When shaft # 2 

shaft 14. This causes worm wheel S makes one revolution the cam raises 
on # 4 shaft to disengage with worm T 
on shaft fi 2. This throws the pen gear­
ing out of mesh but allows the K.W.H. 

pin F on arm G and releases gear H on 

shaft 1 to which the other end of spring 

gearing to go undisturbed. C is attached. Pinion I on shaft 1 drives 
The weight of the pen <lnd the pen gear J on shaft # 4-A, causing the reset 

arm is counterbalanced by weight N, Adjustment screw K is to adjust the 
h b whe, el K to force register reset arm 

and the aG�ustable weights B are so mes etween the pen worm and worm 
placed as to cause the pen to immediate- wheel S. This is adjusted at the factory against trip rod M in Figure 7, allowing 

ly swing to the zero position when its and should require no attention. Screw the pen to reset to zero and also ad­

driving gears are disengaged. When BC adjusts the full scale tripping point, vancing the paper the correct amount. 

falling to the zero position, the rotation screw BD is to adjust the pen to zero The torque of the mechanism is held 
of the worm on shaft fi 4 moves the position. constant durin� the reset period by 

The time interval is determined by spring governor L on # 3 shaft. Gear A 
swinging section H against the stop I 

on worm wheel S, thus determining the 

zero position of the pen. When pressure 

on rod F is relieved, the spring 0 returns 

the pen gearing into mesh. 

When for any reason the pen reaches 

full scale, arm P on shaft # 6 pushes 

is made to drive shaft # 1 through a 

r<l;tchet B so that by turning knob N 

the synchronous motor B, Figure 6 

driving shaft jji 4 through shafts '# 9 

'# 8, '# 7, # 1, and fi 4-A. Gear A is loose 

on shaft # 1 and drives shaft '# 1 through 
manually one revolution, the mechanism 

ratchet B. This winds up spring C and can be made to trip the pen gearing and 

at the same time turns gear D on shaft reset the pen to zero. 
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RECORDING DEMAND WATTHOUR METERS-Continued 

FIG. 8-CHART MADE BV A 15 MINUTE INTER\'AL METER-l Kw. F,G. 'i-CHART MADE BY A 30 MlNUTE INTERVAL METER-1.0 Kw. 
FuLL LOAD 1.5 Kw FULL SCALE FULL LoAD l.S Kw FULL SCALE 

LIST PRICES 

Style :N"umber and List Price include meter as listed complete with potential indicating lamps, 
two rolls of Demand Chart and one 2·ounce bottle of red ink. 

When meters are required without potential indicating lamps, there will be no reduction in 
priCE' for their omission. Instrument Transfonners are not included. 

TYPE R-2 

TWO-ELEMENT METERS FOR 2- OR 3-PHASE, 3-WIRE SERVICE 

WITH SYNCHRONOUS MOTOR CLOCK 

�-�---METER WITH HINGED COVER�-STYLES----�, 
Nom. 5 Mm. 10 Min. 15 Min. 30 Min. (D60 Min. 

�--- METER WITH STUD COVER-STYLES ---�-� 

10 Min. 15 Min. 30 Min. (D60 Min. 
Volts Amps. Kw Interval Interval Interval Interval Interval 

5 Min. 
Interval Interval Interval Interval Interval 

(DList 
Price 

120 2.S . St 
240 2.5 1.ot 
480 2.5 2.0t 
600 2.S 2.St 

120 S.O LOt 
240 5.0 2.0t 
480 5.0 4.0t 
600 5.0' S.ot 

60 CYCLES 

1054 160 1054 168 1054 17611054 184 
1054 161 1054 169 1054 177 1054 185 
1054 162 1054 170 1054 178 1054 186 
1054 163 1054 171 1054 179 1054 187 

1054 1641054 172 1054 180 1054 188 1054 196 
1054 1651054 173 1054 181 1054 189 1054 197 
1054 166 1054 17411054 182 1054 190 1054 198 
1054 167 1054 175 1054 183 1054 191 1054 199 

1054 200 1054 208 1054 216,1054 224 
1054 201 1054 2091054 217 1054 225 

1054 202 1054 210 1054 218 1054 226 
1054 203 1054 211 1054 219 1054 227 

1054 2041054 212 1054 2201054 228 1054 236 
1054 205 1054 213 1054 221 1054 229 11054 237 

1054 206 1054 2141054 222 1054 230 1054 238 
1054 2071054 215 1054 223 1054 231 1054 239 

TYPE R-3 

THREE-ELEMENT METERS FOR 3-PHASE, 4-WIRE "Y" SERVICE 

WITH SYNCHRONOUS MOTOR CLOCK 

.. METER waH STt.,'1) COVER--STYLES -�----------

$189 00 
193 00 
202 00 
202 00 

189 00 
193 00 
202 00 
202 00 

Nom. 5 Min. 10 Min. 15 Min. 30 Min. (Duo Min. (DLisl 
Volts Amps. Kw Interval Interval Interval Interval Interval Price 

60 CYCLES 

120/208Y 2.5 .7St 1054280 1054 284 1054288 1054292 $253 00 
277/480Y 2.5 1.5 t 1054 281 1054285 1054 289 1054 293 260 00 
120!208Y S.O 1.5 t 1054282 1054 286 1054 290 1054 294 1054298 253 00 
277/480Y 5.0 3.0 T 1054 283 1054287 1054291 1054295 1054299 260 00 

t The meters for which styles are listed are supplied with registers corresponding to their nominal kw. rating. When transformers are used, a multi· 
plier, determined by the transfonner ratios, must be applied to both the kilowatt-hour and kilowatt demand readings. 

These meters can also be supplied with the register (but not the demand chart) arranged to correspond to the transfonner ratios and a multiple of 
10 multiplier marked on the kilowatt-hour dial, at an extra charge of Sl.30 List. The marking of the demand chart for these meters .. .-ilI cor· 
respond to their nominal kw. rating, but a multiplier corresponding to the transformer ratios will be specified on the nameplate of the meter. They 
will be non·standard and will not be carried in stock. Order, "similar to" the style listed "except for use with transformers" aild specify the ratio 
of the transformers. 

* Type R·3 meters can be supplied with hinged covers, at no additional charge, if specified on order. 
(D Changed since previous issue. 

Order by Style Number 
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RECORDING D EMAND WATTHOUR METER5-Contlnued 

LIST PRICES-Continued 

TYPE R-7 

TWO-ELEMENT METERS FOR 3-PHASE, 4-WIRE DELTA SERVICE 

WITH SYNCHRONOUS MOTOR CLOCK 

�-- METER WITH HINGED COVER-STYLES---� �--- METER WtTH STUD COVER-STYLES-�·-·-----.. 

Nom. 5 Min. 10 Min. 15 Min. 30 Min. (j)60 Min. 
Volts Amps. Kw Interval Interval Interval Interval Interval 

5 Min. 10 Min. 15 Min. 30 Min. (j)60 Min. (j)List 
Interval Interval Interval Interval Interval Price 

240 

240 

2.5 

5.0 

60 CYCLES 

1.ot 11064 340 11054 342 11064 34411054 346 1 .... "' 111064 35011054 35211054 3541 1054 356 1 .... ... 1$218 00 
2.0t 1054 3411054 343 1054 345 1054 3471054 349 1054 3511054 3531064 3551 1054 3571054 359 :H8 00 

TYPE R-8 

TWO-ELEMENT (THREE CURRENT AND TWO POTENTIAL COIL) METERS FOR 3-PHASE, 

4-WIRE "Y" SERVICE 

WITH SYNCHRONOUS MOTOR CLOCK 

�--METER WITH HINGED COVER-STYLES� 

Nom. 5 Min. 10 Min. 15 Min. 30 Min. (j)60 Min. 
�-- METER WITH STUD COVER-STYLES--'� 

S Min. 10 Min. 15 Min. 30 Min. (j)60 Min. @List-
Volts Amps. Kw Interval Interval Interval Interval Interval Interva! Interval Interval Interval Interval Price 

60 CYCLES 

120/208Y 2.5 

2771'*80Y 2.5 

120/208Y 5.0 

277/480Y 5.0 

I.St 1054 4411054 445 1054 449 1054 453 .... ... 1054 4611054 46 51054 469 1054 473 .... ... 202 00 
.75t 11054 44011054 444110 54 448

\
- 10 54 4521 .... . "�II054 46011054 4641 1054 46 811054 4721 ".. . 1$19 4 00 

1.st 1054 442 1054 446 1054 450 1054 4541054 45 1054 4 6 2 1054 46 6 1054. 470 1064 474 1054 478 19 4 00 
3.0t 1 1054 443 1054 4471054 451!1054 4551054 459 1054 463 1054 46711054 4711064 475 1054 479 202 00 

Vo!tsli' 

240 
240 

TYPE R-9 

THREE-ELEMENT METERS FOR 3-PHASE, 4-WIRE DELTA SERVICE 

WITH SYNCHRONOUS MOTOR CLOCK 

'METER WITH STUD COVER-8TYLES--

Nom. 5 Min. 10 Min. 15 Min. 30 Min. (1)60 Min. @List 
Amps. Kw Interval Interval Interval Interval Tnterval Price 

60 CYCLES 
2.5 1.5t 1054 500 1054 502 1054 504 1054 506 

1054. 509 
$278 00 

3.0t 1054 501 1054 503 1064 505 1054 507 5.0 278 00 

TYPE R-10 

TWO-ELEMENT METERS FOR 2-PHASE, 5-WIRE SERVICE 

WITH SYNCHRONOUS MOTOR CLOCK 

�-- METER WITH HINGED COVER-STYLES ---� 
Nom. 5 Min. 10 Min. 15 Min. 30 Min. (j)60 Min. 

METER WITH STUD COVER-STYLES --� 
5 Min. 10 Min. 15 Min. JO Min. (j)60 Min. 

Volts Amps. Kw Interval Interval Interval Interval Interval Interval Interval Interval Interval Interval 
(j)List Price 

240 

240 

2.5 

5.0 

60 CYCLES 

;:�; lig;! ���Iig�! :�;Iig�! ���jig�! ���II054 5'59I1ig;! ���\ig�! �:;Iig�! ;�:\ig�! �:�II054 56l�:; gg 
(j) Changed since previous issue. 
li' The ratings of these meters are based on the J-phase. J·wire delta power circuit. 

* Type R-9 meters can be supplied with hinged covers. at no additional charge. if specified on order. They will not. however. be carried in stock. 
t The meters for which styles are listed are supplied v .. ith registers corresponding to their nominal kw. rating. When transformers are used a multi-

plier. determined by the transformer ratios, must be applied to both the kilowatt· hour and kilowatt demand readings. 
' 

These meters can also be supplied with the register (but not the demand chart) arranged to correspond to the transformer ratios and a multiple of 
10 multiplier marked on the kilowatt-hour dial at an extra charge of $1.30 list. The marking of the demand chart for these meters will correspond 
to their nominal kw. rating, but a multiplier corresponding to the transformer ratios will be specified on the nameplate of the meter. They will 
be non-standard and will not be carried 10 stock. Order. "similar to" the style listed "except for use with transformers" and specify the ratio 'Of 
the transformers. 

Ord.r by Style Number 
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Amps. 

2.5 

2.5 
2.5 
2.5 

5.0 
5.0 
5.0 
5.0 

Volts 

�--- ----- -.------

RECORDING DEMAND WATTHOUR METERS-Continued 

LIST PRICES-Continued 

TYPE R-22 

TWO-ELEMENT DUPLEX METERS FOR 2- OR 3-PHASE, 3-WIRE SERVICE 

WITH SYNCHRONOUS MOTOR CLOCK 

Nom. 
Kw 

. 5t 
1.ot 
Z.ot 
2.5t 

1.ot 
2.0t 
4.0t 
5.0t 

�-----METER WLTH HINGED CoVER-B1'YLES---·-� 
5 Min. 10 Min. 

Interval Interval 
15 Min. 

Interval 
30 Min. @ 60 Min. 
Interval In terval 

60 CYCLES 

1054 730 1054 738 054 74 054 754 -� 1054 731 1054 739 1 r,/47 1054 755 
1054732 1054 740 1054748 1054756 
1054733 1054 741 1054749 1054757 

1054 734 1054 742 1054 750 1054758 1054 766 
1054735 1054 743 1054751 1054 759 1054767 
1054 736 1054 744 1054752 1054 760 1054 768 
1054 737 1054 745 1054 753,1054 761 1054 769 

�--- METER WITH STUD COVER-STYLES ---� 

5 Min. 10 Min. IS Min. 30 Min. @ 60 Min. 
Interval Interval Interval I n terval In terval 

1054 77011054 77811054 786 1054 794 
1054 7711 1054 779 1054 787 1054 795 

1054 77211054 780 1054 788 1054 796 
1054 773 1054 781 1054789 1054 797 

1054 774 1054 782 1054 790 1054 798 1054806 
1054775 1054 78311054 791 1054 799 1054 807 
1054 776 1054 784 1054 792 1054 800 1054 808 1 
1054 777 1054 785 1054 793 11054 801,lOt 809 

TYPE R-23 

THREE-ELEMENT DUPLEX METERS FOR 3-PHASE, 4-WIRE "Y" SERVICE 

WITH SYNCHRONOUS MOTOR CLOCK 

··--*METER WITH STun COVER-BTYLES 

List 
Price 

$ 300 00 
310 00 
325 00 
325 00 

300 00 
310 00 
325 00 
325 00 

Nom. 5 Min. 10 Min. 
Kw Interval Interval 

t5 Min. 
In terval 

30 Min. 
Interval 

@60 Min. List 
Amps, 

60 CYCLES 

Interval Price 

120j208Y 2.S . 7St 1054 850 1054 854 1054 858 1054862 $4.00 00 

410 00 

400 00 

410 00 

271/480Y 2,5 L5t 1054 851 

120/208Y 5.0 1.5t 1054852 

277/480Y 5.0 _ .l.Ot 1054853 

1054 855 1054 859 

1054856 1054 860 

1054 857 105486 1 

TYPE R-28 

1054 863 

1054 864 

1054 865 

1054868 

1054 869 

TWO-ELEMENT (THREE-CURRENT AND TWO POTENTIAL COIL) DUPLEX METERS 

FOR 3-PHASE, 4-WIRE "Y" SERVICE 

WITH SYNCHRONOUS MOTOR CLOCK 

*METER wITH STUD CO\'f;R-BTYLES-�----·-·-·--
Nom. 5 Min. 10 Min. 15 Min. 30 Min. 60 Min. List 

Volts Amps. Kw Interval In terval Interval Interval Interval Price 

60 CYCLES 

120/208Y 2.5 . ISt 1054 910 1054 914 1054 918 1054 922 1054 926 $ 310 00 

277j480Y 2.S 1.5t 1054911 1054 915 1054 919 1054 923 1054 927 325 00 

120j208Y 5.0 1. St 1054912 1054 916 1054 920 1054 924 1054 928 310 00 

271j480Y 5.0 3.0t 1054913 1054917 1054921 1054925 1054929 325 00 

@ Changed since previous issue. 
* Types R-23 and R�28 meters can be supplied with hinged covers. at no additional charge, if specified on order. They will not, however, be carried 

in stock. 
t The meters for w.hich styles are listed are st:.pplied with regi�ters correspondit;Ig to their nomina� kw. rating. When .transformers are used a multi� 

plier, determmed by the transformer ratlOs, must be app11ed to both the kllowatt-hour and kIlowatt demand readmgs. 
These meters can also be supplied with the register (but not the demand chart) arranged to correspond to the transformer ratios and a multiple of 

10 multiplier marked on the kilowatt-hour dial at an extra charge of $1.30 list. The marking of the demand chart for these meters will correspond 
to their nominal kw. rating, but a multiplier corresponding to the transformer ratios will be specified on the nameplate of the meter. They will 
be non-standard and will not be carried in stock. Order. "similar to" the style listed "except for use with transformers" and specify the ratio of 
the transfonners. 

Order by Sty]", Numb&r 
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RECORDING DEMAND WATTHOUR METERS-Continued 

ACCESSORIES 

FIG. to-PHASE SHIFTING TRANSFOR"ER-COVER 0" FIG. II-PHASE SHIFTiNG TRANSFOR.\1ER-CO\'ER OF .. 

Ink 
The ink listed below is "quick drying" 

and should be used with the meters 
listed in this catalog. 

The bottles in which this ink is sup­
plied are furnished with droppers for 
filling the ink reservoir on the meter. 

LIST PRICES 
Two Ounce Bottle (!)Style No. 

Red Ink 
Green Ink 
Blue-Print Ink 

256 332 
1003 720 
1003 719 

Ratchets 

List Price 

$ 0 35 
0 35 
0 35 

The Phase Shifting Transformers 
listed, Figures 10 and 11, may be 
for preventing reversed rotation on 
reversal of power. When a ratchet 
attachment is to be supplied on single 
meters or on only one register of Duplex 
Meters add $1.00 net to the net price 
of the meter or when supplied on both 
registers of a Duplex Meter add $2.00 
net. 

FIG. 12-HEATER AND RECEPTACLE 

internally connected so that when con­
nected to the metering element it will 
cause the meter to correctly measure 
the sine instead of the cosine component 
of Kv-a. 

The types K-3, K-4, K-7, and K-9 are 
connected for specific circuit applica­
tions as indicated in the application 
chart. 

The type K-S transformers are basical­
ly three-wire transformers with addi­
tional taps and terminals to make them 
suitable for services other than three­
phase three-wire, as indicated in the 
application chart. 

The various types of transformers are 
Phase Shifting Transformers 

applicable as follows: 
The Phase Shifting Transformers 

listed, Figures 10 and 11, may be 
used with single meters for measuring 
reactive kilovolt ampere demand or 
with duplex meters for measuring both 
the reactive kva and the kw demand. 
They may also be used with conventional 
polyphase watthour meters for measur· 
ing Reactive Kilovolt ampere hours, 
provided the potential terminals of the 
watthour meter are independent of the 
current terminals, 

These transformers consist of a suit­
able number of small tapped coils mount­
ed on a common base, provided with 
terminals so that they can be connected 
to the meters with which they are used. 
The permanent taps on the coils are 

<D Changed since previous issue. 

Service 

3 wire 
network 

Meter 

2 element 

Type Transformer 
Connections 

K-5 Line-to-common 

3 phase 2 element 
3 wire Delta 

K-3 Line-to-line 

3 phase 3 element 
4 wire "Y" 

K-4 Line-to.neutral 
K·5 Line-to·neutral 

3 phase 
4 wire Delta 

2 J1l element K-5 
self-con-
tained or two 
potential 
transformers. 

2 J1l element K-4 
self-contain-
ed or three 
petential 
transformers 

Line-to-neutral 

Line-to-neutral 

2 
2 

K-7 Line-to-line" 
K·5 Line-to-line" 

3 K·9 Line-to-line* 
K·5 Line·to-Iine* 

.. Polyphase circuit. 

(DLIST PRICES 
Phase Shifting Transformers 

Volts Cycles Style No. List Price 

120 
240 
480 
600 

120 
240 
480 
600 

120 
240 

120 
240 
480 

240 
480 

TYPE K-3 (3-WIRE) 
60 9 38 636 $15 00 
60 9 38 637 15 00 
60 9 38 638 15 00 
60 9 38 639 15 00 

TYPE K-4 (4-WIRE) 
60 9 38 6 46 18 00 
60 9 38 6 47 18 00 
60 9 38 6 48 18 00 
60 9 38 6 49 18 00 

60 
60 

60 
60 
60 

TYPE K-5 
1 155 763 
1 155 764 

TYPE K-7 
1 09 4 9 69 
1 09 4 9 70 
1 09 4 9 71 

TYPE K-9 
60 1 09 4 9 74 
60 1 09 4 9 75 

Q)Alarm Contacts 

18 00 
18 00 

Hi 00 
15 00 
15 00 

18 00 
18 00 

Any of the meters listed can be sup­
plied with adjustable contacts for one, 
two or three positions for operating a 
signal lamp or sQunding an alarm when­
ever a predetermined value of demand 
has been reached. The contacts are 
designed to carry up to approximately 
2S watts inductive load. 

This device is designed so as not to 
have any perceptible effect upon the 
meter accuracy and it does not interrupt 
the demand record even though it con­
tinues to increase after the contacts 
have been closed. 

When alarm contacts are to be sup­
plied with single meters, or on one regis­
ter of a Duplex meter, add the follow­
ing list prices of $40.00 for single posi­
tion, $45.00 for two position, and $50.00 
for three position to the list price of the 
meter. When they are to be supplied 
on both registers of Duplex meters, add 
twice the list price of the contact to the 
list price of the meter. 

When meters are required with alarm 
contacts, they should be ordered, "Simi-

�----------------------------------------------

-

..... 
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RECORDING DEMAND WATTHOUR METERS-Continued 

lar to the style listed for the meter, 
except with alarm contacts." 

Q)Heaters 
When demand meters are mounted 

in outdoor meter houses in cold climates 
or in other locations of low temperature 
it is desirable to instalJ a small heater 
inside the. meter case. 

The heaters listed consist of a small 
resistance unit of approximately 30-
watt consumption. The candelabra 
base listed consists of a moulded base 
to which is attached a socket for the 
heater unit. The bases of all meters 
listed are drilled and tapped for mount­
ing the heater receptacle below the 
clock. 

Any of the Type R meters listed can 
be supplied with Thermostat for heater 
control at $11.00 List, additional to the 
list price of the meter. 

Heater Units Only 
Volts Style No. <DList Price 

liS 
230 

332 9 77 
363 445 

$2 80 
3 50 

460 363 446 5 00 
575 363 447 5 50 

Q)Heater Receptacle 
Style No. List Price 

All Voltages 332 9 47 $0 6 0  
The same list price applies whether 

heaters and bases are ordered on new 
meters or on separate order for installa­
tion in meters already installed. 
@CONTACT CLOCK AND SOLENOID 
TRIPPING FEATURE FOR SIMUL­
TANEOUSLY TRIPPING TWO OR 
MORE METERS 

When it is desirable for any reason, 
to obtain duplicate readings on two or 

ACCESSORIES-Continued 

more meters measuring the same service 
or to obtain a comparison of the demand 
of two or more services it is essential 
that all meters involved be tripped 
simultaneously. For example, a power 
consumer may desire, for demand con­
trol purposes, to install a duplicate 
meter at a point from which the power 
he is using may be controlled. 

If the power user's meter is to provide 
a duplicate record of the power supplier's 
meter at all times, both meters must be 
tripped simultaneously. 

To assure simultaneous tripping it 
is recommended that one of the meters 
be provided with a contact on the trip­
ping mechanism which wili operate at 
the instant of tripping to energize a 
solenoid tripping device on the other 
meter. 

When any of the meters listed are 
to be supplied with a contact device 
on the tripping mechanism, $10.00 list 
should be added to the list price of 
the meter. 

When any of the meters listed are 
to be supplied with a solenoid operated 
tripping mechanism, $5.00 list should 
be added to the list price of the meter. 

Except when otherwise specified on 
the order, the contact device and sole­
noid device will be supplied for operation 
from a single phase, 115 volt, 60 cycle 
power source. Only approximately 25 
milliamperes at 115 volts, 60 cycles is 
required for operating the solenoid. A 
two conductor telephone cable with 
If! 19 wire provides an excellent trans­
mission channel provided the distance 
between meters does not exceed approxi-

mately 1500 feet. If the meters are 
located so far apart as to warrant the 
use of a leased telephone line, rectox 
rectifier and insulating units designed 
for this purpose can be supplied upon 
request. 

Demand Charts 
The demand charts listed are accurate­

ly ruled and have the hours stamped 
on the zero margin with the space be­
tween the hour markings sub-divided 
with light lines to conform to the demand 
interval for which they are intended. 

When ordering demand charts care 
should be taken to select the style of 
chart for which the full load, and full 
scale Kw. markings conform to the 
Kw. values for full load and full scale 
deflections of the pen. The table of 
styles and list prices for demand charts 
is arranged to serve as a guide in the 
proper selection of demand charts for 
the various types and ratings of meters 
listed. The length of the charts and the 
number of days for which they are suit­
able are included in this table. 

The meters listed for 2 Y2 amperes 
are intended for use with 5 ampere 
secondary current transformers. When 
these meters are operated on 5 ampere 
secondary current transformers, the 
moving element rotates at double the 
speed of the 5 ampere meters for the . 
same primary load but the registers 
are designed to give equal pen deflec­
tions on the chart. Therefore, the kw 
capacity of the chart ,should be based 
on the nominal kw capacity of the 
5 ampere meters. 

LIST PRICES-DEMAND CHARTS 

Demand 
Inter. Length 

in Min. in Ft. 

5 20 
5 20 
5 56 

10 27 
10 27 ft3

()--6() 
20 

.''1 3(H)0 20 "-'/ 

For Meters Types R-2, R-22, R-7 and R-I0-2Y2 and 5 Ampere 

I 

Cai)acity 
in ays* 

12 
12 
36 
32 
32 
36 
36 

120 VOLTS \ 240 VOLTS 

CAPACITY 
IN Kw 

F.L. I F.S. 

1.0 1.0 
1.0 1.5 
1.0 1.5 
1.0 1.0 
1.0 1.5 
1.0 1.0 
1.0 1.5 

CAPACITY 
Style IN Kw 

F.L. I F.S. 

M8'� ,., 
286 9 31 2.0 
818 286 2.0 
2 80 501 2.0 

375 344 2.e! 
277 633 2.0 
237 20 2.0 

2.0 
3.0 
3.0 
2.0 
3.0 
2.0 
3.0 

Style 

838 445 
2 86 9 32 
818 237 
280 50 2 

375 345 
277 634 
263 09 6 

480 VOLTS 600 VOLTS 

CAPACITY CAPACITY 
IN Kw Style IN Kw Style 

F.L. I F.S. F.L. I F.S. 

4.0 4.0 888 446 5.0 5.0 838 447 
4.0 6.0 286 9 33 5.0 7.5 375 0 87 
4.0 6.0 280503 5.0 7.0 838449 4.0 4.0 5.0 5.0 
4.0 6.0 375 346 S.O 7.5 375 347 
4.0 4.0 277 635 S.O 5.0 838 451 
4.0 6.0 263 09 7 5.0 7.5 357 2 6 8  

List Price Per Roll 

$0 35 
35 

125 
6 0  
6 0  

35 
35 

.. The length of these charts is sufficient to provide a record for the number of days indicated with an additional length of at least two feet for inserting 
the chart into the meter. 

<D Changed since previous Issue. (Continued on next page) 

Order by StyIa Number 
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RECORDING D EMAND WATTHOUR METERS-Continued 

LIST PRICES-DEMAND CHARTS-Continued 

For Meters Types R-3, R-23, R-8, R-28 and R-9-2� and 5 Ampere 

I 240 VOLTS , 4110 VOLTS 600 VOLTS -.. -� . . ---�� . . ---- -.�.-.�-.�-.-� , -'--'--,'-'-� - -- ! -.. --.-� .. -.--
Demand 

Inter. 
in Min. 

Length Capacity I' in Ft. in Days* Style 
! CAPACITY I 
i l:'fKW j Style , CAPACITY i 

� 1� K\v Style 

List 
Price 

Per Roll 

• The 

APPROXIMATE WEIGHTS 

_-·PACKING FOR-.. _PAC1UN'G FOR-.. 
DOMESTIC EXPORT SHIP-
SHIPMENTS MENTS (OCEAN) 
Net Shipping Net Lejla! 

Weight W�ight Weight WeIght 
Quan- In m in In 

Apparatus tity Pounds Pound, Ponno, Pounds 

Types R-2, R-1, 
R-8 and R-IO 
meters, • . . . . . .  34 48 34 4/\ 

Types R-3 and 
R-9 meters. 

a�d 44 121 44 121 
Types R-22 

R-28 meters ... 71 105 71 105 
Type R-23 meter 
Type K-3 reac-

67 109 (,7 109 

tive compensa-
12 tor ........... (, 12 (\ 

Type K-4 reac-
tive compensa-
tor ........... 8 14 g 14 

DEMA!'<D CHARTS 
20 ft. rolls . .... 10 
27 ft. rolls . . .. . 10 
56 ft. rolls ..... 10 

b1K 
2.0'. bottle .... 4 I}j/ 4 1)1 4 

Gross 
W�ight 

m 
POtmrls 

78 

121 

238 
241 

3$ 

.17 

15 

i F.L. i F.S. 

6.0 286 933 
6.0 3750BO 9.0 
6.0 375 346 
9.0 838 458 
6.0 263 097 
9.0 282 215 

F.L. i F.R. 

7.5 7.5 
7.5 7.5 
7.5 11. 25 
7.5 7.5 
7.5 11.25 
7.5 7.5 
7.5 11.25 

375 0 87 

375 OBi 
375 347 
838 459 
357 263 
375 0 82 

35 
1 25 

35 
60 
60 
35 
35 

with an additional1ength of at least two feet for inserting 

APPROXIMATE DIMENSIONS IN INCHES 

OF SHIPPING CASES FOR EXPORT 

PACKING 

Apparatus 

Types R-2, R.7, R·g and R-lO meters 

Types R·3 and R·9 meters ..... . . . 
Typ('s R·22 and R-28 meters 

Type R·23 meters . . . . . . . . . . . . . • .  
Type K�3 reactive compensator ....... . 
Type K�4 reactive compt'"nsator, 

DEMAND CHARTS 

20 or 27 ft. rolls . . . . . ... . . . , ... . ... . 
56 ft. rons . . .. 

IKK 
2�oz. hottlf's. 

Quantity 

10 

10 

4 

Dimensions 

26 It 21 It 23 

23;o;23x19 

35 x 29 x 34 

35 x 29 x 34 

15 x 10 x 6 

15 x 10 It 6 

12 x 10 x 6 

TYPICAL PERFORMANCE CURVES 

tJ4 10 eo 

54 56 

so /00 
Percent Load 

FiG. 13�LoAD CURVE 

150 

-' -' -Unil:y Power Factor 
-' 

- --50"/,, Power Fador (Lagging) 

58 60 
Cycles 

FIr.. l.i�FREQUENCV CURVE 

66 

80.5 

& �/OI 
.�/OO 

r 
-4 

9i!. 

14 

90 100 110 
Percenl: Va/l:rJ.ge 

103.5 115 /c6.5 
volts 

F,G. 14 -VOLTAGE CGRVE 

o 10 20 
Oegrees Centigrade 

BE 50 58 86 
OegreesFahrenheil: 

FIG. 16-TEMPERATURE CURVIt 

leO 

138 

104 

+ 
t+ 

130 

150 

lee 

-* 
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RECORDING DEMAND WATTHOUR METERS--<:ontinued 

CONNECTION DIAGRAMS-SINGLE METERS 

I--�-

c v 

Heater 
when 
used. 

_S.�, 
, __ ..1 I I 

11 
o 

(Front Views) 

r--= - --- . �--

If 
Syn. Motor -1 

3 rt-t=±:::::.-�. For a/arm con-
--=�- tacts when used. 

When pot. transf. are used connect as shown he/ow. 
Common 

FIG. 1 1-TYPE R-2 Two OR THREE PHASE THREE-WIRE 
WITH TRANSFORMERS 

'" f!f.---++--+-----1R---..,:.;=:;..:.;:........- � 
� LJ�����������t=::::::::::::= � 

I 'Ltf--:--::--___ � � When pot. trans!! are used 
connect as shown below. 

Neutral ,f.",:..._-_-_-_-_-_-_...J,l"_ ... �_-_-_-:i_---:--------:--::-------..:.:_""_'"'_':::'_:"'_-_ � 
��--------��----------------- � 

FlI". 19-TvPE R-2 THREE PHASE FOUR- W,RE DELTA USING ONE TWO·WIRE AND ONE THREE. WIRE CURRENT TRANSFORMER OF EQUAL RATIO 

FIG. I S-TYPE R-2 Two PHASE FOUR-WIRE WJTH TRANSFORM�RS 

r-ir . Syn. 
I Hotor _ I r-i-i--I _+-f-/VV'V 
I c--+-+-+--' I 

When contacts 
ore used con­
nect motor 
and heater 
here 

FIG. 2Q-TvPE R-7 THREE PHASE FOUR-W,RE DELTA USING THREE 
TWO·WIRE CURRENT TRANSFORMERS OF EQUAL RATIO 
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RECORDING DEMAND WATTHOUR METERS-Continued 

CONNECTION DI AGRA MS-SINGLE METERS-Continued 

(Front View.) 

Syn l1otor 

l 
I When contacts 
are used con­
nect motor 
and heater 
here. 

F,G. 21-TYPE R-9 THREE PHASE FOUR-WIRE DELTA USING THREE 
TWO-WIRll CURRENT TRANSFORMERS OF EQUAL RAno 

Syn. 
!1otor 

c 

, 
I , 

When con­
tacts are 
used ClJnnect 
motor and 

I heater here. 

Heater 
when used 

!1 ,  
+--If---l'�-'-- -� For alarm con-

tacts when used. 

FIG. 23-TYPE R-8 THREE PHASE FOUR-W,RE "Y" WITH 
TRANSFORMERS 

I Syn. l1otor 

- -�- � -'--1 
. 

I When contacts 
are used con­
nect motor 
(lnd heater 
here . 

. ��ll�-r I j�q*���- � � ______ � ____ � __ ��� _______________ �M�e�u�tr�a�/ ____ __ �d 1 7.-J:.- When pat tronst. are used 
'" 9 rp A . Connect as shawn ,be/Vi 

:§ ==l ==.i � Neutral _ 
FIG. 22-TYPE R-3 THREE PHASE FOUR-WIRE "Y" 

WITH TRANSFORMERS 

Syn. 
/1otor,--.--I-H-H-_/ 

When pat. fronst. are used 
connect as shown be/ow. 

keutral 
FIG. 24-TYPJI R·1O Two PHASII: F,VE-WIRE WITH TRANSFORMII:RS 
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RECORDING DEMAND WATTHOUR METERS-Continued 

CONNECTION DIAGRAMS-DUPLEX METERS 

(Front Views) 

�--- -'--=--- �'�-=-=::---� 
I 

I Syn 
Motor 

Hl?ater when used 

I 

For a/arm con ­
tacts when used. 

!'forking When Used with 
reactive component com ­
pensator. 

.� _2+-�+-____________ � __ __ 
"' 3  

r--- -, Neutra/� To Lme / . �I' To Term V·7 

-=:::i:=::::��c:::=:""-_-..I To Une 2\ I To Term. V-6 2.!:::::l��,.c:::::::::::'-u::tl!'--;;;;;-pot tronsf. 
- -=:!:- 7iO LI'ne 3:�' / 3 4' ' c  I To Term. V·5 When pot transf __ _ �. are used connect 

<u 1_ as shown below 
,� 'j12 r--4i--_____ _ 
� �3� __________________ ___ 

ore used connect - TO Term. V4 � as shown be/ow 

=_ -+�iC:--::_ -:t_ -::_ -:�::�_ :..:�_ ;.;.:�_ :':"�M�_e�_I.<:_tr�_Q:_/:_ -:� R�actlve Component Compensator 
when used 

FIG. 25-1'YPE R-22 DUPLEX Two OR THREE PHASE THREE-WIRE wlm TRANSFOR1'olERS 
• (j)NOTE: WHEN THE REACTIVE COMPONENT COMPENSATOR IS CoNNECTED AS SHOWN ABOVE FOR MEASURING REACTIVE KV·A .. VOLTAGE 4-5 

IS 90° FROM VOLTAGE 1-2. VOLTAGE 5·6 IS 90° FROM VOLTAGE 3·2. 
CoNNECTIONS ARE MADE FOR FORWARD ROTATION OF REACTIVE COMPONENT METER WHEN POWER FACTOR IS LAGGING AND PHASE ROTATION 

IS 1·2, 2-3 AND 3-1. 
IF PHASE ROTATION IS REVERSED LEADS 4-5 MUST BE REVERSED AT REACTIVE CoMPONENT METER OR AT THE CoMPENSATOR, ALSO LEADS 

6-7 MUST BE REVERSED. 
IF IT IS DESIRED TO USE METER ON LEADING POWER FACTORS LEADS 4-5 MUST BE REVERSED; ALSO LEADS 6-7. 
IF IT IS DESIRED TO PREVENT REVERSAL OF ROTATION WHEN POWER FACTOR CHANGES FROM LAG TO LEAD OR VICE VERSA, THE REACTIVE 

CoMPONENT METER MUST BE EQUIPPED WITH RATCHET. 

(j) Changed since previous issue. 

�32�f:����::==� 
I LL � W�enlloUronsF. I Ly---'� When Ilo/ transf 

� :;;�t::�hg�;; � 9rvW a,:eects:/ J,g�� 

� ::::: P G below, '3 0 below, ! 
FIG. 26-TYFE R-22 DUPLEX Two PHASE FOUR· W,RE wlm TRA.."lSFORMERS 

NOTE' A REACTIVE COMPONENT COMPENSATOR IS NOT REQUIRED 
FOR MEASURING REACTIVE KV-A. ON 2-PIUSE CIRCUITS. THE 
POTENTIAL CoILS OF "A" PHASE AND THE CURRENT CoiLS OF 
"B" PHASE ARE CoNNECTED TO THE SAME REACTIVE ELEMENT. 
SIMILARLY THE POTENTIAL COILS OF "B" Al'.'l> THE CURRENT COILS 
OF "A" ARE CONNECTED TO THE OTHER REACTIVE ELEMENT. 
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Syn. 
Motor 
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WESTINGHOUSE METERS 

RECORDING DEMAND WATTHOUR METERS-Continued 

CONNECTION DIAGRAMS-DUPLEX METERS-Continued 

(Front Views) 

l Heater when usea' 

For alarm con ­
tacl::! when used. 

l--+-t-+ffttt+t�tHii�� 

� "'-2--++--1'"1---11---- --�-++--I--�--- .." 

� k  Neutral � 
FIG. 27-TYPE R-23 THREE PHASB FOUR-WIRE "Y" WITH TRANSFORMJ>RS 

MARCH 17, 1947 
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RECORDING DEMAND WATTHOUR METERS-Continued 

CONNECTION DIAGRAMS-DUPLEX METERS-Continued 

(Front Views) 

Heater when used 

" , 
M M 

- - -, 
-� I 

2 
3 

Neutral 0 

CI 

- - l  , 

I , 
I 
I , 
I 

:rt=r==i;::::=f:��:g��- Marking when used 

I with Phase Shifting 

Transformer. 

Potential Transf. when used should be connected as shown below. Current Connections os above. 
Phase Shift ing Tra nsf 

Type K - 5  - - - - - - · 1 

I , 
�±±l::::t:J! 

l ------+------�----�------- I ----------�----�------��---- r 

�..J- �o=-�-----------+------�-------= Neutral 

2 0 
3 E; w I 

� 3  o .J O*-

3elf- Contoined Meters sho uld be con nected a s  shown be low. 

F RONT V I E W  

:r:::::=tj�T�r��*����� Marking when used 
I with Phase Shifting 

Transformer. 

No"e; VOLE"" �-5 I" 90° FRO'! VOLTAGE 1 ·2, VOL1AGE 6-9 IS 90° FROM VOLTAGE 11-2. 

CONNECTIOSS AR!£ NIADE FOR FORWARD ROTATI ON' OF REACTIVE COMPON E�r �1ETER WHI::.:'; !-"OW1::R :b� . .\CI0l{ ls LAt..ti-lXG: AND lJuASE 
ROTAT[Q},' IS 1-2-3. 

IF PHASE ROTATION IS REVR:RSHD, LEADS 3-5 MUST BE REVERSED A r Rr:ATIVE CO:\lPO�E�T t-.1ETl�H OR AT THE TRAMSFORMEl:{, ALSO LEADS 
6-9 MUST BE RE\-ERSED. 

IF IT IS DESIRED TO USE METER 0" LEADI"G POWER FACTORS, LEADS 8-5 Mils r BE REVERSED, ALSO LEAlJS 6.9. 

IF IT 13 D ESIIH.:n TO PR,EVI":"J'T REVERSAL OJ,' ROAHO::-; WdE� POWHR FACTQ:l. CH.\�GES FRO:vt LAG TO LItAD, OR VIC}� VERSA, THE 
REACTIVE COMPO"E"T M E fER MUST BE EQUIPPED W[Tl{ A RATCHET. 
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RECORDING DEMAND WAlTHOUR METERS-Continued 

OUTLINE DIMENSIONS IN INCHES 

MARCH 17, 1947 

9 ------r--rP� 
�r-�r·l 

j " , " "  

i ! \ 
I I i-If} 
. - 1-20 ! !4 

FIG. 29-TYPES R-2. R-7. R-8 AND R·1 0--HINGED COVER FIG. 30--TvPES R-2. R.1, R·8 ANn R-10--STUD COVER 

FIG. :51-TYPES R·3 AND R-9-HINGED COVER 

it 

,t Orill(14-lIoIes) for rear CO,7Mcted meters 
FIG. 32-TYPES R-3 Aim R-9-STUD CoVER 
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WESTINGHOUSE METERS 

RECORDING DEMAND WATTHOUR METERS -Continued 

foo-----19' 

FIG. 33- TYPES R-22 AND R-28-STUD CoVER 

�==���d!��� 
i 

' I' li-l6' 

� 
{� 

, I , 
I 'I I 

I 

\ 
J�Oill 0ri1l(261foles) j-t6' 

FIG. JoI-TYPE R-23-8TUD COVER 

0D0 
@ '" Ifj, '-' !:ftl I�� 

I 8i6 8:1 "1 

�� .�� 

'li; � 

• ZtJI Dia . 

holes 
ales 

/mtg. 
2.-1i1 

mmals 7 Ter 
f+-

fi 3 Cl6 I I  I I � 0 0 Q 0 CL 0 0 
� __ ---'I� 

FIG. JS-T¥PES K-3. K-4. K-S. K-7 AND K-9 PHASE SHIFTING TRANSFORMERS 
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