
Westinghouse I.L 42-413E 

INSTALLAT 10 N OPERATION MAINTENANCE 

INSTRUCTIONS 

Supersedes I.L. 42-4130 

dtd. March 1962 

RECORDING WATT DEMAND METERS 

(TYPES R-2, R-3, R-7, R-8, R-22, R-23. 
R-27, R-28, R-32, R-38) 

Fig. 1 - Type R-2 Recording Demand Meter 
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RECORDING DEMAND METER _________________________ I.L. 42-413E 

INTRODUCTION 
The Type R recording demand meters (Fig. 1) provide 
readings of kwh and a chart record of kw demand. The kw 
demand record is made on the chart by a pen which is 
driven from the meter shaft. At the end of the time 
interval, the pen is tripped by a synchronous 
motor-operated timing mechanism and returns by gravity 
action to zero. As the paper begins to move before the pen 
is tripped, a distinct vertical mark is made at the maximum 
demand point. 

The paper mechanism is arranged so that the preceding 
demand record for a number of hours is visible. This 
complete mechanism may be removed as a unit or swung to 
one side on a hinge when the meter stator is being inspected 
or adjusted. 

The meters are furnished with 15-, 30- or 60-minute 
intervals. Current capacities of 2.5 and 5 amperes and 
voltage ratings of 120 and 240 volts are furnished. The 
meter may be supplied to have chart full scale equal to 
either 125% or 83 1/3% nominal full load. The 2.5- and 
5-ampere meters have direct reading charts and registers but 
a multiplier must be used for all indications on higher rating 
meters. 

The meter is manufactured in the types described in the 
Application Chart. 

The duplex meters, Types R-2��. -23, -27, and -28 consist of 
two identical, independent meters mounted side-by-side in 
one case. The separate demand charts are operated by the 
same timing mechanism. One meter may be connected 
through external phase-shifting transformers to measure 
kvar hours and kvar demand. 

The Type R-32 and R-38 totalizing meters consist of two 
independent, 2-stator polyphase meters mounted one above 
the other on the same shaft. It has one integrating register 
and makes only a totalized demand record. 

INSTALLATION AND OPERATION 
These meters are designed to be either front or rear 
connected. As received, it is adapted for front connection. 
However, brass studs are available which, when screwed 
into the terminals on the back of the meter, convert it into 
a rear-connected meter suitable for mounting on a 
switchboard or any panel where the wiring is from the rear. 
Outline and drilling plans are shown in Figs. 2 through 13, 
pages 7 through 8. Mount the meter taking care to have it 
level. Connect according to the appropriate diagram of Fig. 
14 through 36, pages 9 through 16. 

Remove the cord and paper to secure the pen, inkwell and 
disks. 

Clock Operations 

Check the clock operation as follows: Spring C on shaft 1 
(Fig. 37, page 5) should have one and one-half turns tension 
just after tripping. If this condition has been disturbed, 
restore it as follows before putting the meter in operation. 
Pull latch arm G forward and allow the spring to run down. 

APPLICATION CHART 

Type Number of Circuit Application 
Stators 

R-2 2 3-phase, 3-wire 

R-3 3 3-phase, 4-wire wye 

R-7 2 3-phase, 4-wire delta 

R-8 2-Split Coil 3-phase, 4-wire wye 

R-22 2-Duplex 3-phase, 3-wire or 2-phase, 

3 or 4 wire 

R-23 3-Duplex 3-phase, 4-wire, wye 

R-27 2-Duplex 3-phase, 4-wire delta 

R-28 2-Duplex 3-phase, 4-wire wye 

split coil 

R-32 4-Totalizing 3-phase, 3-wire or 2-

phase, 3 or 4 wire 

R-38 4-Totalizing 3-phase, 4-wire wye 

Turn knob N slowly until the pin on gear H is in a neutral 
position just below the trip latch. Then hold gear H and 
turn knob N 1-1/2 turns. Release gear H so that the pin is 
held by the latch arm. Reset pointer on zero and turn knob 
N one revolution to check operation. 

Paper Mechanism 

To facilitate adjustment of the paper mechanism and the 
insertion of new charts, the paper mechanism can be swung 
to one side. (Fig. 38) . Loosen the two thumbscrews at the 
bottom of the movement frame until the large gear on the 
left side of the paper roll drum clears the pinion in the reset 
mechanism and until the post on the upper right-hand side 
of the paper mechanism clears the movement frame. 

Before inserting a new roll of paper, cut the end as per Fig. 
39 and· swing the mechanism to one side as above. Slide the 
roll endwise over spindle, Fig. 38, and bring the end 
under the guide and over roll N. Slide the end of the paper 
into the slot in spool X and take several turns on this spool. 
See that the edges of the paper do not bind under the 
guides nor rub against the sides of the frame holding the 
spool and that the pins of the roll N fit into perforations 
along the edge of the paper without tearing. The paper 
must lie tight against the roll. 

In duplex meters, the connecting device between the two 
paper mechanisms may be disengaged to allow individual 
adjustment. To accomplish this, loosen the thumbscrew S, 
Fig. 40, and slide the link out of the slot in the left-hand 
driving drum shaft. 

Inking System 

Remove the cleaning wire from the pen point (keep 
cleaning wire for future use) . Leave enough slack in the 
plastic tubing between brackets and pen to prevent pen ,� 
point being drawn off the paper. Move pen manually back 
and forth across chart to insure that tubing is not too tight. 
Adjust tubing in brackets if necessary. Pen should swing 
freely across chart. www . 
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RECORDING DEMAND METER _________________________ I.L 42-413E 

0 

Fig. 38- Type R-2 Meter with Chart Mechanism Swung to 
One Side 

M 

Remove filler cap and fill container with ink dropper to 
1/8" below the top of the ribs in center of container. 
Replace filler cap. As an alternate and faster method, the 
ink container cover can be removed and ink poured directly 
into the container. CAUTION: Do not fill above the level 
described above. Replace cover. 

Prime the pen by depressing the bulb on the syringe and 
mserting the pen point in small hole in the syringe tube. 
Ficlease bulb and allow it to expand until ink is drawn thru 
the tubing and pen point. Be sure that no air bubbles are 
ieft in the system and that a solid column of ink is in the 
plastic tube before removing syringe from pen point. 

Make several lines back and forth across the chart manually u 
to start pen inking properly. 

Zero Check 

Check zero as follows: Trip the clock and see that the 
worm wheel on shaft 4 (Fig. 41) is completely demeshed 
from the worm on shaft 2. If not, move collar M out on rod 
F and lock in place. If the pen does not return to zero but 
can be moved there by hand, move weight B further out on 
the cross arm. This weight should be set to make the pen 
return to zero even if the deflection was small. On the other 
hand, it should not be set in such a way that the pen 
returns with excessive speed from large deflections. 

Turn worm BD so that the pen rests on zero. Check this 
setting by running the meter enough revolutions to bring 
the pen up to the first fine line on the chart. This is equal 
to 1/5 of the revolutions as determined in "Checking 

Fig. 39 - Suggested Method for Trimming Leading End of 
Paper Chart when Starting 

Fig. 40 - Type R-23 Duplex Recording Demand Meter 
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RECORDING DEMAND METER ________________________ I.L. 42-413E 

Correct Demand Registration." Loosen the thumbnut U 
(Fig. 40) and move the chart slightly to draw a line. If the 
pen is not exactly on chart line, turn worm BD until this is 
accomplished. Recheck by tripping the pen and running the 
required number of revolutions again. 

It may be observed that there is a slight variation in the 
zero setting on successive resets. The amount of the 
variations depends on the capacity and interval of the meter 
and is unavoidable since on re-engagement, the wormwheel 
does not mesh in exactly the same way with the worm on 
each reset. By making several checks, the best compromise 
can be established. 

Check that the pen makes distinct vertical marks at the end 
of the pen stroke. Hold the trip rod in and move the pen to 
a point near full scale. Then trip the clock and observe the 
action. If unsatisfactory, turn the worm P (Fig. 37) on the 
clock mechanism, tripping the wheel K (Fig. 37) until the 
arm has just passed over the tripping stud when the wheel is 
at rest. Recheck the operation. 

Calibration Adjustments -

Two- and Three-Stator Meters (Fig. 38). 

Full Load-Moving full load adjuster L to the left (counter­
clockwise) increases meter speed and vice-versa. 

Light Load-Moving the screw to the right of the frame and 
below the disk in the clockwise direction increases meter 
speed and vice-versa (F in label indicates fast) . See M, Fig. 
38. 

Phase Balance-Turning the screw at the right of the frame 
and above the disk moves the balance plate in or out of the 
electromagnet. Moving the plate out decreases torque. See 
0, Fig. 38. 

Power Factor-Increasing the resistance of the loop mount­
ed beside each electromagnet increases speed and vice-versa. 
The loop is closed with a soldered joint and resistance is 
increased by closing the loop closer to the end of the wire. 

Calibration Adjustments-Four Stator Meters 

On four-stator meters, the adjustments are the same as two­
and three-stator meters except for the following: 

Full Load-The adjuster is located above the disk gap and 
must be turned to the left (c:outerclockwise) to increase 
speed as indicated by F and arrow on the permanent mag­
net. 

Light Load-The adjustment screws are similar to those of 
the two- and three-stator meters but are located alternately 
to the right and to the left of the frame. Those on the right 
are turned counterclockwise and those on the left are 
turned clockwise to increase speed. 

Phase-Balance-The phase-balance adjusters are accessible 
from the front of the meters. Turning them clockwise 
increases speed. 

3 

Checking Correct Demand Registration of All Scale Points 

The demand indication may be checked by noting the 
advancement of the pen for a definite number of disk 
revolutions. By means of the following formula, the 
number of disk revolutions between main chart division 
lines ( .1, .2, etc.) can be computed: 

KW Disk Revs 
30 x (Interval in minutes-

15, 30, etc.) 

Between Main number of Main Division Lines 

Chart Lines to Full Load 

For example, the R-2, 120-volt, 5-ampere, 15-minute 
interval, full scale equal to 125% of full load meter, has a 
chart with full scale equal to 1.5 kw and 15 main division 
lines (at .1, .2, .3, etc., to 1.5) . The number of main 
division lines to full load ( 1.2 kw) is 12. 

Using the above formula: 

KW Disk Revs 
Between Main 30 x 15 = 37.5 
Chart Lines 12 

37.5 would also be the correct number for a similar meter 
in which full scale equals full load since there would still be 
12 main division lines to full load. For easy reference full 
load is always marked on the nameplate. This formula is 
applicable to all meters. ,..,, 

Placing Chart in Synchronism (Fig. 37, page 5) 

To set the chart in synchronism with actual time, turn the 
pointer knob N until the escapement is released, allowing 
the chart to advance and the pen to trip. Then stop the 
disks of the meter and the motor. Loosen thumbnut U (Fig. 
40) on the chart mechanism and rotate the chart until the 
pen is at the point where the present interval should have 
started and tighten the thumbnut. Set the pointer on the 
time dial to the number of minutes which have elapsed 
since the time indicated on the chart. Then allow the timing 
motor and disks to operate. 

An example may make this clearer. Suppose the meter has a 
15-minute interval and that it is 10:20 a.m. It is desired to 
start the next time interval at 10:30 a.m. First, the pen is 
tripped as described. Then the timing motor and me-ter 
disks are stopped. Next, the chart is advanced as described 
so that the pen rests on the 10:15 a.m. point. The pointer is 
then set to indicate 6 minutes if the time is 10:21 
(10:21-10:15) :  7 minutes if it is 10:22 . . .  etc. and thP. 
meter disks and motor allowed to start. 

MAINTENANCE 
General 

All reco
,
rding demand meters should be given a periodic 

cleaning and lubrication. The frequency of the service varies 
according to the conditions to which the device is 
subjected. 

It is not possible to specify in a general instruction leaflet 
any rigid rules to govern time intervals between servicing or www . 
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RECORDING DEMAND METER _________________________ I.L. 42-413E 

inspections. The conditions in applications are so variable 
that dependence must be placed upon the experience and 
judgement of the local operators. Some operating 
companies consider that the registers should be serviced 
once every two and a half or three years, or more 
frequently if installed where subject to high temperatures 
or unusual environments. 

The register and the clock mechanism should be removed 
from the meter and the motor disassembled from the clock 
assembly. The register gearing should be cleaned with a 
good grade of clock-cleaning fluid. Rinse and dry the 
register thoroughly after cleaning. 

The meter stators are serviced in the usual manner for 
watthour meters. 

Lubrication 

The motor and clock gearing are the only parts of the meter 
which need lubrication. 

Open Gearing Motors Lubrication 

These motors should be lubricated about every 2-1/2 years 
under normal conditions and every year if they have been 
subjected to high temperatures. Remove the cap and 
saturate the wool batting with .oil Style No. 1723639. The 
gasket in the cap should be replaced with a new one Style 
No. 1336744. Replace cap and screw on tightly. 

The shaft next to the motor has the same kind of bearing as 
the motor and lubrication should follow that of the above 
paragraph. 

Clock Gearing Lubrication 

Add a trace of oil Style No. 1723639 to the shaft bearings 
in the clock. 

Changing Interval of Meter 

Both the clock and the register must be changed in 
changing the interval of a meter. The 15-minute clock may 
be converted to a 30-minute clock by removal of two studs 
( 180 degrees apart) and to a 60-minute Clock by removal of 
three -;tuds. The paper advances every 15 minutes for 15-, 
30-, and 60-minute interval meters. A change in register 
gearing is involved in all interval changes. 

PRINCIPLE OF OPERATION 

Register Mechanism 

The meter measures demand by the clock interval principle. 
Details of the register operation may be understood from 
Fig. 41. The disk shaft drives the watthour register through 
shaft assemblies 1, 3, 7, and 8. At the same time, pen shaft 
6 is driven through shaft assemblies 1, 2, 4, and 5. At the 
end of the time interval, tripping rod F, pushed by the trip 
arm on the clock mechanism, disengages the worm wheel 
on shaft 4 from the worm on shaft 2. 

Weight N and adjustable weights 8 counterbalance the pen 
and pen arm. When falling to zero, the worm on shaft 4 
moves sector H against stop pin I on wormwheel S, thus 
determining the zero position of the pen. Spring 0 
remeshes the pen gearing. 

Jamming of the meter due to overloads is prevented by arm 
P on the pen shaft 6 hitting arm R and demeshing the 
gearing whenever the pen goes above full scale. The 
kilowatt-hours are still registered as this gearing is not 
disturbed. 

Adjustment screw K regulates the mesh between the worm 
on shaft 2 and wormwheel S. Screw BC adjusts the overload 
trip-out point. 

Clock Mechanism 

The clock mechanism is shown in Fig. 37. Motor M drives 
shaft assemblies 10, 9, 8, and 7, and shaft 1 through ratchet 
8 on gear A. Spring C is wound from shaft 1. Shaft 2 is also 
driven. At the end of the time interval, cam E trips latch 
arm G and it allows shaft 1A (held in tension by spring C) 
to revolve. This drives through 4A to 4 which has the paper 
mechanism pinion and tripping wheel K. Its speed is 
controlled by governor L, driven from the 1A shaft through 
5 and 3. Manual tripping is possible through turning knob N 
one revolution which turns the No. 1 shaft and the above 
sequence is followed. Setscrew 0 controls the position of 
latch arm G with respect to the pin on gear H (shaft 1-A). 
For R-32 and R-38 clock diagram, see I.L.42-414.1 D. 

METER DISC SHAFT PINIOtrf 

Fig. 41 - Schematic Diagram of Register Mechanism 
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RECORDING DEMAND METER ________________________ I.L. 42-413E 

Fig. 37 - Schematic Diagram of Clock Mechanism 

Details of Operations 

Types R-22, R-23, R-27, R-28, Duplex Meters 

The principles of operation of these meters is the same as 
that outlined above. Certain modifications are made as 
follows: 

The tripping of both registers simultaneously is accom­
plished by trip rod T (Fig. 40) held by support on each 
register. Trip arms R are fastened to T by setscrews. They 
should be adjusted so as to allow the same time of 
disengagement for both registers. 

The paper mechanism of the right-hand meter is operated 
by means of the connecting device between the upper paper 
rolls. It may be disconnected by loosening thumbscrew S 
and sliding the link out of the left-hand drum shaft. 

Type R-32 and R-38 Totalizing Meter 

These meters are of the four-element type totalizing two 
polyphase circuits. The clock mechanism has a synchronous 
motor to determine the time interval and a separate 
spring-operated mechanism to tl"ip the pen and advance the 
paper. This synchronous motor requires the same 
maintenance as outlined on page 4. 

ACCESSORIES 
Alarm Contacts 

Alarm contacts are provided for operating a signaling device 
whenever a predetermined value of demand is reached. One, 

5 

two, or three contacts may be provided. These will operate 
up to three alarm devices at different scale points. The 
alarm devices do not affect the meter operation, and it will 
continue up scale after the contacts have been closed. The 
assembly is mounted on the right-hand side of the register, 
and the sector meshes with the gear on the pen shaft. The 
alarm point may be set anywhere desired by turning the 
adjusting screws on the cam shaft. Reconnect the motor to 
the meter potential terminals, if necessary, in order to 
procure adequate terminals. Additional terminals are 
furnished for accessories when needed. 

Pulse Initiators 

A CD-3 or CD-11 pulse initiator is available for the R-line 
meters. The unit is mounted in the frame bushings, located 
under the reroll mechanism of the meter. On existing 
meters, it will be necessary to change the standard disk 
shaft and add one with a pinion to mesh with the initiator. 
The disk shaft and pinion required for the R-2 is Style No. 
1161066 and for the R-3, Style No. 1161067. See I.L. 
42-950.7 and I.L. 42-950.4 

Heaters 

Heaters are provided for operation under low-temperature 
conditions. Bases are drilled for the mounting of these 
units, and they are wired as shown in the connection 
diagrams. 

Contact Clock and Solenoid Tripping 
for Simultaneous Demand 

When it is desirable to obtain simultaneous tripping of two 
demand meters, one meter is equipped with a contact­
making clock and the other is equipped with a clock 
tripped by a solenoid. The contact-making clock is a 
standard clock except that it is equipped with a contact 
that is closed at the time of tripping. The solenoid-tripping 
clock has a motor to wind up the spring for tripping the 
pen and advancing the paper but it is tripped by the 
solenoid. 

The solenoid is in series with the contact on the other clock 
and with a source of voltage. If the meter circuit of the 
clock with contacts is interrupted thereby stopping the 
tripping of the solenoid operated clock, a slip clutch in the 
spring drive of the solenoid-operated clock prevents its 
spring from being overstressed by the motor. 

Phase-Shifting Transformers 

Phase-shifting transformers are used to convert the meters 
to reactive volt-ampere demand meters. They consist of 
small auto transformers which are tapped so as to shift the 
voltage applied to the meter potential coils by 90 degrees. 

When it is desired to measure reactive power on two-phase 
circuts, no phase-shifting transformers are necessary. It is �­
only necessary to interchange the voltage connections. 
Internal and external wiring of the phase-shifting 
transformers are shown in detail in the various diagrams, 
Fig. 16 to Fig. 36. www . 
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RECORDING DEMAND METER _________________________ I.L. 42-413E 

Ratchets 

Ratchets may be used to prevent reverse rotation on 
reversal of power. They may also be used to prevent 
rotation on leading power factor of meters wired for 
reactive power measurement. The new No. 1 shaft is p�t in 
the register and the pawl assembly fastened to the reg1ster 
frame at its right. 

REPLACEMENT PARTS AND REPAIRS 
When facilities are limited or where only a small number of 
meters are used it is recommended that the meters be 
returned to the factory for repairs. When returning a meter 
for repairs, obtain a Returned Material Tag from the 
District Office so as to avoid delay in identifying the 
shipment. 

When ordering renewal parts, give the entire nameplate 
reading. Always give the name of the part wanted. Check 
Renewal Parts Data 42-413 for aid in identifying parts. 
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7 

I ':281 DIA. 
(�HOLES) (FOR STEEL PANELS 

DRILL .875 DIA. HOL oS) 

OUTLINE a ORILLING PLAN 

Fig. 2 - Types R-2, 7, -8 Met•ars with Hinge and Stud 

Covers 

-------- --------------� 

OUTLINE DIMENSIONS DRILLING PLAN 

Fig. 4- Types R-2, -7, -8 Molters, Flush Type 

.299 .281 DIA. (14 HOLES) .598 CENTERS 

(FOR STEEL PANELS 
DRILL .875 DIA. HOLES) 

OUTLINE a DRILLING PLAN 

Fig. 6- Types R-3, -32, -38 Metolrs with Stud Covers 

OUTLINE 8 DRILLING PLAN 

Fig. 3 - Types R-2, -7,-8 Meters with Stud Covers 

�----------------------------, 

(FOR STEEL PANELS 
DRILL .875 DIA. HOLES) 

OUTLINE 8 DRILLING PLAN 

Fig. 5 - Types R-3, -32, -38 Meters with Hinge and Stud 

Covers 

OU TLINE DIMENSIONS DRILLING PLAN 

Fig. 7 - Types R-3, -32, -38 Meters, Flush Type www . 
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RECORDING DEMAND METER _________________________ I.L. 42-413E 

lllrNI 8 IN. MIN. ABOVE METER FOR COVER WHEN OPEN 
�----���----� 

.281 DIA.(28 HOL£5) 
�CENTERS 

(FOR STEEL f'IIU\ELS DRILL .875 D1A. HOI.£SI 
OU!UNE a QRILL!HG PLAN 

Fig. 8 - Types R-22, -27, -28 Meters with Hinge Covers 

t--22.000-

l.s62 

OUTUNE DIMENSIONS DRIWNG PLAN 

Fig. 10 - Types R-22, -27, -28 Meters, Flush Type 

281 OIA. 
(4 HOLES) 

OUTLINE a DRILLING PLAN 

Fig. 12 - Type R-23 Meters with Stud Covers 

OUJUNE a DRILLING PLAN 

Fig. 9 - Types R-22, -27, ·28 Meters with Stud Covers 

281 DIA.(28 HOLES) 
�CENTERS 

(FOR STEEL PANELS 
DRILL .875 D1A. HOI.£SI 

OUTUNE a DRILLING PLAN 

Fig. 11 -Type R-23 Meters with Hinge Covers 

1.562 

OUTUNE DIMENSIONS DRILUNG PLAN 

Fig. 13 - Type R-23 Meters, Flush Type 
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I 
I I 

9 

Fig. 14 - Types PS-2, -7, ·8 Phase-Shifting Transformer 

�----------- 9 ------------� 

I /:5 4i6 
ouTLINE a 1 DRILLING PLAN 

I 

.297 DIA. 
(2 MTG. HOLES) 

. 5 3 1  DIA. C'T'BRE 

. 281 DIA. 
(4 MTG. HO LES) 

j_' --��-----------------���� 

Fig. 15 - Types PS-3, -9 Phase-Shifting Transformer www . 
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L_ 

��----------: 
SYN. v I 

MOTO; I i 
I 

l ! 
-�J 

L/V'J:WJ WHEN POTENTIAL ]TRANSFORMERS ARE USED 

�� _ COMMON � G� . 

--:=::--CONNECT AS .sHOWN BELOW 

� g 3------------------�------------------

Fig. 16- Type R-2, 2- or 3-Phase, 3-Wire 

,-
-

---- - --- --� SY�V ll 
MOTOR i 

I 

I 
I 

I 0 
I 

0 
2 

I w 2 PHASE A 
z 

:::J �PHASE B 

---

-

------------

Fig. 17 - Type R-2, 2-Phase, 4-Wire 

--- _j 
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11 

�--------------�+1--+-----�����Ckc 
'--1---- g 

WHEN POTENTIAL TRANSFORMERS ARE USED, CONNECT AS SHOWN BEl.DtY 

� �----�� FIG.4-A 38 W N<UTRAL � �'�-�-,_��-�-----------====]----�----------------
Fig. 18 - Type R·2, 3-Phase, 4-Wire, Delta, Using One 
2-Wire and one 3-Wire Current Transformer 

r-:: I � 
l 

SYNY 
MOTOR 

I 
I 

I 
I 
l 0 0 I 2 0 0 -----

I 
�2 
:J 3· 

0· 

0 3 0 

� 
I 

I 
tM I 

[_L- � l 
I 

0 4 0 
:> �� f--��· • • I 0 0 I - f-----

II r-� A 
-A ,.... 
-A/ v v 

c 
9 

WHEN POTENTIAL TRANSFORMERS ARE USED, CONNECT AS SHOWN 

1-
� 2-
:J 3-

0-

ctJ I FIG. 3-A 
--b--

� c 
g ...1 

Fig. 19 - Type R-2, 3-Phase, 4-Wire, "Y" Using Three 

2-Wire Current Transformers 

BELOW 
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TERMINALS 
1-2 
1�2 
R -

4-1 
1-2-3 1-
3�4 
I� 
-3-4 

1-2-3-4 

�N 
1
�s���ri��M=

N 
WITH HEATER 1{rittR�_@�"f:----�gE�1 

: CONNECT LEADS TO i 
I DESIGNATED TERMINALS 1 

A:CHANGE MOTOR LEAOS FROM TERMINALS 13-14 TO 6-11 

K-Y-Z 

6C 
4 c 

4 c 

SEE NOTE ''A' 

�-��-�----� 
i 
l __ �--��-+-+--r-+-;-

i i j 
WHEN POTENTIAL TRANSFORMERS ARE USED, CONNECT AS SHOWN BELOW 

,------J ____L±,_ L�-------, �-- _._ 

� rl,� 7J EJ '@IBN- � 

Fig. 20- AcciiiiSOry Wiring Tabla for R·2 Mater Fig. 21 - Type R-7, 3-Phasa, 4-Wira Delta 

� 

!oi a � " . 
#I 

�-

I 
i 
t= 

Fig. 22 - Type R-3, 3-Phase, 4-Wire "Y" 

WHEN 3 WIRE PilLS£ tUNERATO!iS ARE USED CONNECT TEIVIIN.Itl II OF 

LOWER <&'TAT'OA TtJ TE,fMINAL 

90rMIODL£ STATOR AND NIOV£ TERMINAL IZ. TO TE/iNIINAL IJ. THLN TEIINIINACi 
12, IJ, AHD I. WILL 6£ 
/V\AIIKED K,Y,Z -fESPECTirEL'f 
IF A MECHAN1C14L PULSE 

GEN�IIATOit Oil +, o, ­
KESPECT!YEl Y I� AN EJ..ECTRDNtC PULSE 8£ N£ RA TOll IS USE D. 

12 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



RECORDING DEMAND METER __________________________ I.L. 42-413E 

13 

Fig. 23 - Type R-3. 3-Phase. 4-Wire "Y". Reactive Connections 

Using PS-3 ""--Shifting Trensformers 

SYN; MOTOR ' 

i 

l_u __ �-+:::t-1-t--+ 

�!----------���==F=-�----l�-
0----------------------��� 

Fig. 24 - Type R-8. 3-Phase, 4-Wire. "Y" Fig. 25 - Type R-8. 3-Phase. 3-Wire 
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RECORDING DEMAND METER _________________________ I.L. 42-413E 

�� fll.5:���H�����N WITH HEATER :-{f8�=�-�;:A�R, 

DESIGNATED TERMINALS 
A•CHANGE MOTOR LEADS FROM TERMINALS 3-4 lO 6-13 WHEN REQUIRED 

Fig. 26- Accessory Wiring Table for R-7, -8 Meters 

�-'0-

WHEN USING THERMOSTAT WITH HEATER 
CONNECT IN SERIES AS SHCM'N r{ilft�M.9i�fl---�_ffiJJ:B�-1 

! :fuL��MI� i 
A;Wt£N NO TE�INALS ARE AN..ABLE CHANGE MOTOR LEADS TO TERMINALS 2 8 7 8 USE TERMINALS 9 8 10 

Fig. 27 - Accessory Wiring Table for R-22 Meters 

I I NOTE: CONNECTIONS ARE SHOWN! 
FOR FORWARD RO TATION OF RE­
ACTIVE METER ON LAGGING 
POWER FACTOR WITH PHASE 
SEQUENCE 1-2,2-3,3-1. 

FOR FORWARD ROTATION ON 
1 OPPOSITE PHASE SEQUENCE OR ON LEADING POWER FACTOR, 

REVERSE LEADS TO 16 6 21 AND 
REVERSE LEADS TO 17 6 20. 

PHASE SHIFTING 
TRANSFORMER-TYPE PS-7 

:��· ���·� � � : �I z z z z - :J :J :::i 

NEUTRAL tfl9 �EUTRAL WHEN POTENTIAL 
TRANSFORMERS ARE 
USED CONNECT AS 
SHOWN 

� 

Fig. 28 - Type R-22, Duplex, 3-Phase, 4-Wire Delta 
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RECORDING DEMAND METER _________________________ I. L. 42-413E 

r--------------5l NOTE: c:a.NECTIONS ARE SHOWN 

�--'!-· cq COMMON 

Fig. 29 - Type R-22, Duplex, 3-Phase, 3-Wire 

I �rv?:��R"W:TI�G�G RE-

I 

POWER FACTOR WITH PHASE 
SEO\£NCE 1-2,2-3,3·1. 

FOR FORWARD ROTATION ON 
OPPOSITE PHASE SEQUENCE OR 
ON LEADING POWER FACTOR, 
REVERSE LEADS TO 16 8 21 AND 
REVERSE LEADS TO 17 8 20. 

PHASE SHIFTING TRANSFORMER-TYPE PS-2 

4-»� 
ltit-J 

WHEN POTENTIAL � TRANSFORMERS ARE � USED CONNECT AS 
SHOWN 

� 

.-----------

I 

� 2 
::J 3 

0 

PHASE SHIFTING 
TRANSFORMER-TYPE PS-3 

�R=��=t--� -��:=���---9 
NEUTRAL O---+-----=-"'-'-'='---

�ri.w

-
-
--
-

, 

llS"UvJ w-, gqq� ��� 190� FIG. 1-A 

WHEN POTENTIAL 

� TRANSFORMERS ARE 

9 USED CONNEC T AS 
SHOWN 

� 

Fig. 30 - Type R-23, Duplex, 3-Phase, 4-Wire "Y" 
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RECORDING DEMAND METER _________________________ I.L. 42-413E 

WI£N USING THERMOSTAT WITH HE ATER 
CONNECT IN SERIES AS SHOWN 

ALTERNATE 
WIRING 

* 25-26 
* 25-26 OR 4-9 

r {lB(ff.MQ.S_f�T J- -JB_g�rJR;L, I CONNECT LEADS TO : 
1 DESIGNATED TERMINALS I 

* • WHEN TERMINALS 25-26 ARE NEEOED MOVE 
MOTOR L EADS TO TERMINALS 6-7. 

A•WHE N A COMBINATION OF ACCESSORIES ARE USED THAT REQUIRE THE 
SAME T ERMINALS SEE ALTERNATE WIRING COLUMN. 

Fig. 31 - Accessory Wiring Table for R-23 Meters 

�--�-1--
NEU TRAL 

WHEN USlNG THERMOSTAT WITH HEATER 
O:WNECT IN SERIES A S  St-«JWN 

;{lliEif���TAJ}--lit]�I(ft-� 
: CONNECT LEADS TO : ' DESIGtUUED TERMINALS I 

*"WHEN TERMINALS 11-12 ARE NEEDED MOVE 
MOTOR LEADS TO TERMINALS 4-7. 

A ... WI£N A COMBINATION OF AC CESSORIES ARE USED THAT REQUIRE Tl£ SAME TERMINALS SEE ALTERNATE WIRING COLUMN 

Fig. 32- Accessory Wiring Table for R-27, -28 Meters 

��1------+�����--� 
�+-�����------------- 9 

WHEN POTENTIAL ·tt---+..._-+--_,_,N""E-><-UT.:...:R.!!:A"-"L,___ TRANSFORMERS ARE 
;;o-o-----'�--+------- USED CONNECT AS 

���----4-------- SHOWN 
-E<::----

Fig. 33 - Type R-27, Duplex, 3-Phase, 4-Wire Delta 
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NOTE: CONNECTIONS ARE SHOWN 
FOR FORWARD ROTATION OF RE­
ACTIVE METER O N  LAGGING 
POWER FACTOR WITH PHASE 
SEQUENCE 1-2-3. 

FOR FORWARD ROTATION O N  
OPPOSITE PHASE SEQUENCE O R  
ON LEADING POW E R  FACTOR, 
REVERSE LEADS TO 16 8 23 AND 
REVERSE LEADS TO 18 8 21. 

�f;...-'V'-''1 
w z----+----fi--'N-"E..,U"-'Tu.R""A,.,L�- � 
�3 g 

WHEN POTENTIAL 
TRANSFORMERS AF;:;. 
USED CONNECT AS 
SHOWN 0 ------�---------------

< 

Fig. 34 - Type R-28, Duplex, 3-Phase, 4-Wire "Y" 

HEATER 
WHEN USED 

�---------- �------, -----

�·· c-

I 
i ! 
I 
I 
! 
i 

I I � I 

v r-- -

t-

� ! F-----�-1 
-f-· 

I 

::-- /1 

$ 
1--

/ 
·- . -

i 
i 
I 
i 

'. 

_ _____j 

WHEN POTENTIAL TRANSFORMERS ARE USED CONNECT AS SHOWN BELOW I II J--

I 
COMMON 2 

3 
I 

2 
3 

LINE 
COMMON 

t."�l:.:;;:JL� 'Ll:0-,'" 
9J 0� LOAD 

L 

j ��J f j 

-

C:)NNECT HEATER 
WHEN USED 

Fig. 35 - Type R-32, Totalizing, Two 3-Phase, 3-Wire 

Circuits 

Fig. 36 - Type R-38, Totalizing, Two 3-Phase, 4-Wire "Y" 
Circuits www . 
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l.l. 42-413 c 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
RECORDING WATT DEMAND METERS 

(Types R-2, R-3, R-4, R-6, R-7, R-8, R-9, R-1 0, R-22, R-23, 

R-27, R-28, R-29, R-32, R-42, R-43, R-52) 

Fig. 1-Type R-3 Recording Demand Meter. 

INTRODUCTION 
The Type R recording demand meters provide 

readings or KWH and a chart record or KW de­

mand . The KW demand Record is made on the 

chart by a pen which is driven rrom the meter 

shart. At the end or the time interval the 

pen is tripped by a synchronous motor operated 

timing mechanism and returns by gravity action 

to zero . As the paper begins to move berore 

the pen is tripped a distinct vertical mark is 

made at the maximum demand point . 

The paper mechanism is arranged so that the 

preceding demand record for a number or hours 

is visible . This complete mechanism may be 

removed as a unit or swung to one side on a 

hinge when the meter element is being inspect­

ed or adjusted . 

The meters are furnished with 5, 1 0, 15, 30 

or 60 mim�te intervals. Current capacities or 

SUPERSEDES I.L. 42-413 B 

2.5 and 5 amperes and voltage 

240, 480 and 6 00 volts are 

rating or 120, 

rurnished . The 

meter may be supplied to have chart rull scale 

equal to either 150% or 100% nominal rull 

load . The 2 . 5  and 5 ampere meters have direct 

reading charts and registers but a multiplier 

must be used ror all indications on higher 

rating meters . 

The meter is manuractured in the types des­

cribed in the table on page 2 .  

The duplex meters, Types R-22, -23, -27, -28 

and -29 consist or two identical independent 

meter elements mounted side by side in one 

case. The separate demand charts are operated 

by the same timing mechanism. One element may 

be connected through external phase shirting 

transrormers to measure KVAR hours and KVAR 

demand . 

The Type R-32 totalizing meter consists of 

two independent 2-element polyphase meters 

mounted one above the other on the same shart . 

It has one integrating register and makes only 

a totalized demand record . 

The Type R-52 duplex totalizing meter con­

sists or two meters similar to the R-)2 mount­

ed in one case. 

The Types R-42 and R-43 meters are duplex 

meters with a dirrerenti�l totalizing regis­

ter . The KWH or the circuits connected to the 

right hand meter element is read directly on 

the right hand register . A dirrerential mech­

anism tntalizes the demand (recorded on the 

chart) and the KWH (lert hand register) . The 

KWH ror the lert hand meter element may be 

computed by subtracting the register readings . 
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RECORDING DEMAND METER 

APPLICATION CHART 

I 
Number of 

T;roe Element s 

R-2 2 

R-3 3 

R-4 3-Tot alizing 

R-6 3 -Totalizing 

R-7 2 

R-8 2-Split Coil 

R-9 3 

R-10 2 

Ft-22 2-Duplex 

H-23 2-Duplex 

H-27 2-Duplex 

H-28 2-Duplex 
split coil 

H-29 3-Duplex 

R-32 �-Tot alizing 

R-42 2-Duplex 
differential 
tot alizing 

R-43 3-Duplex 
different ial 
tot alizing 

R-52 4-Duplex 
totalizing 

These meters may be supplied with a register 

which gives the KW demand of the circuit s con­

nected t o  the right hru1d elements as well as 

the total demand . In this case the right hand 

elements drive a "stop" and at the end of the 

t ime interval the pen is disengaged from the 

t ot alizing KW demand gearing and falls back 

until arrested by this "stop" . It pauses 

moment arily and then is reset to zero. As the 

paper chart is moving during this resetting 

period, distinct vert ical marks are made at 

both the t ot al KW derr,and point and at the 

right hand element demand point . The demand 

for the left hand element s may then be com­

puted by subtraction. 

2 

Clrcuit Applicat ion 

3-phase, 3-wire or 
2-phase 3 or 4 wire 

3-phase, 4 -wire wye 

1 -phase, 2�wire and 
3-phase, 3-wire 

1 -phase, .?-wire and 
3-phase, 3-wire 

3-phase, 4 -wire delta 

3-phase, 4 -wire wye 

3-phase, 4 -wire delta 

2-phase, 5-wire 

3-phase, 3 -wire or 2-
phase, 3 or 4 wire 

3-phase, 4 -wire, wye 

3-phase, 4 -wire delt a  

3-phase, 4-wire wye 

3-phase, 4 -wire delta 

3-phase, 3-wire or 2-
phase, 3 or 4 wire . 

3-phase, 3-wire or 2-
phase 3 or 4 wire 

3-phase, 4 -wire wye 

3-phase, 3-wire or 2-
phase 3 or 4 wire . 

INSTALLATION AND OPEBAnON 

These meters are designed to be either front 

or rear connected. As received, it is adapted 

for front connect ion . However, brass studs 

are included, which when screwed int o the 

terminals on the back of the meter, convert it 

into a rear connected meter suit able for 

mount ing on a switchboard 

the wiring is from the 

drilling plans are shown 

or any panel where 

rear. Outline and 

in Figs . 7 to 19 . 

Mount the meter taking care to have it level. 

Connect according to the appropriate diagram 

of Fig. 20 to 4 0 .  
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I.L. 42-413 c RECORDING DEMAND METER -----------------------------------------

Fig. 2-Type R-3 Meter with Chart Mechanism Swung to 
One Side. 

Remove the cord and paper used to secure the 

pen, inkwell and discs. 

Check the clock operation as rollows: Spring 

"C" on shart 11111 (Fig. 6) should have one and 

one-halr turns tension just arter tripping . 

rr this 

it as 

condition has been disturbed, restore 

rollows berore putting the meter in 

operation. Pull the latch arm "G" rorward and 

allow the spring to run down. Turn the knob 

"N" slowly until the pin on the gear "H" is in 

a neutral position just below the trip latch. 

Then hold gear "H" and turn knob " N"  l l/2 

turns. Release gear "H" so that the pin is 

held by the latch arm . Reset pointer on zero 

and turn the knob 11N11 one revolution to check 

operation . 

To racilitate adjustment or the paper mech­

anism and the insertion or new charts the 

paper mechanism can be swung to one side. 

(Fig. 2). Loosen the two thumb screws at the 

bottom or the movement rrame until the large 

gear on the lert side or the paper roll drum 

clears the pinion in the reset mechanism and 

until the post on the upper right-hand side or 

the paper mechanism clears the movement rrame. 

Berore inserting a new roll or paper cut the 

Fig. 3-Type R-22 Duplex Recording Demand Meter. 

end as per Fig. 4 and swing the mechanism to 

one side as above. Slide the roll endwise 

over the spindle "X", Fig . 2 and bring the 

end under the guide and ovPr the 
. 
roll "N" . 

SlidP 

spool 
spool. 
bind 

the end or the paper into the slot in 

"X" and take several turns on this 
See that the edges or the paper do not 

under the guides nor rub against the 

sides or the rrame holding the spool and that 

the pins or the roll " N" rit into perrorations 

along the edge or the paper without tearing. 

The paper must lie tight against the roll. 

In duplex meters the connecting device be­

tween the two paper mechanisms may be disen­

gaged to allow individual adjustment. To ac­

complish this loosen the thumb screw "s", Fig . 

3 and slide the link out or the slot in the 

lert hand driving drum shart. 

Remove small ink bottle and wello Fill 

bottle with ink supplied. Other inks may 

evaporate too quickly and clog the pen. 

Fill the pen and start the ink rlowing 

through the tube by moving the rino wire back 

and rorth through it until ink appears on the 

wire . The wire must be removed during normal 

operations . Flow is best started in a "V" 
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RECORDING DEMAND METER __________________________________ ___ 

I 

� � �� � 
0 14 0 
0 f¥rij 0 
0 I 0 D 
0 0 
0 0 
0 0 
0 0 
0 i 0 
0 0 
0 0 
0 0 

13- 0 '-Iltli.tl:1.lj .JlliJ.I I..Q 

Fig. 4-Suggested Method lor 'Trimming Leading End of 
Paper Chart when Starting. 

t ype pen by insert ing a razor blade in t he 11V11 
and drawing it back and forth unt il flow is 

st arted. 
Check zero as follows: Trip t he clock and 

see t hat t he worm wheel on shaft "4 " (Fig .  5) 
is completely demeshed from t he worm on shaft 

"2" .  If not, move collar 11M" out on rod "F" 

and lock in place . If t he pen does not return 

t o  zero but can be moved t here by hand move 

weight "B" rut her out on t he cross arm. This 

weight should be set to make t he pen return t o  

zero even if t he deflec·�ion was small . on t he 

other hand, it should not be set in such a way 

t hat t he pen returns with excessive speed from 

large deflect ions . 

Turn t he worm BD so t hat t he pen rest s on 

zero. Check t his sett ing by running t he meter 

enough 

first 

revolut ions t o  bring t he pen up t o  t he 

fine line on the chart. This is equal 

t o  1/5 of t he revolut ions as determined in 

" Checking Correct Demand Regist rat ion" Section 

on page 5. Loosen t he t humb nut "U" and move 

the chart sli.ght1y to c�raw .s. line. If the pen 
is not exact ly on chart line t urn worm BD 

unt il t his is accompU.shed . Recheck by t rip­

ping t he pen and runnlng t he required number 

of revolutions again. 

4 

It may be observed t hat there is a slight 

variation in t he zero setting on successive 

reset s .  The amount of t he variat ions depends 

on the capacit y  and int erval of t he met er and 

is unavoidable since on re-engagement , t he 

worm wheel does not mesh in exact ly the same 

way wit h t he worm on each reset . By making 

several checks t he best compromise can be 

established . 

Check t hat t he pen makes dist inct vertical 

marks at t he end of t he pen st roke . Hold t he 

t rip rod in and move t he pen to a point near 

full scale . Then t rip t he clock and observe 

t he act ion . If unsat isfactory, t urn t he worm 

"P" on the clock mechanism t ripping wheel "K" 

unt il t he arm has just passed over t he t rip­

ping stud when t he wheel is at rest . Recheck 

the operation. 

Calibrat ion Adjustment s - Two and Three 

Element Met ers.  

Full Load - Moving iron discs above disc gap 

to the left increases met er speed and 

versa . 

vice 

Light Load - Moving t he screw to t he left of 

t he frame and below t he disc in t he clockwise 

direction increases meter speed and 

versa. (F in label indicates fast) .  

vice-

Phase Balance - Turning t he screw at t he left 

of t he frame and above t he disc, moves t he 

balance plat e in or out of t he elect romagnet . 

Moving t he plat e out decreases t orque . 

Power Factor - Increasing t he resistance of 

t he loop mounted beside each elect romagnet 

increases speed and vice versa . The loop is 

closed with a soldered joint and resistance is 

increased by closing the loop closer to t he 

end of the wire. 

Calibration Adjustments - Four Element 

Meters 

On Four element meters the adjust ment s are 

the same as two and three element met ers 

except for the following: 
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RECORDING DEMAND METER ___________________ LL_. _42_-4_1 3_c 

Full Load - The keeper is located below the 

disc gap and must be turned to the right to 

increase speed. 

Light Load - The adjustment screws are similar 

to those of the two and three element meters 

but are located alternately to the right and 

to the left of the frame. Those on the right 

are turned counterclockwise and those on the 

left are turned clockwise to increase speed. 

Phase Balance - T-he phase balance adjusters 

are accessible from the front of the meters. 

Turning them counterclockwise increases speed. 

Checking Correct Demand Registration of All 

Scale Points" 

The demand indication may be checked by 

noting the advancement of the pen for a defi­

nite number of disc revolutions. By means of 

the following formula the number of disc revo­

Lutions between main chart division lines 

(ol, .2, etc") can be computed. 

KW Disc Revs 

Between Main 

Chart Lines 

25 x (Interval in minutes -

15, 30,etc.) 

Number of Main Division Lines 

to Fu 11 Load. 

For example the R-2, 120 volt, 5 ampere, 15 

minute interval, full scale equal to 150% of 

full load meter, has a chart with full scale 

equal to 1.5 Kw and 15 main division lines' 

(at .1, .2, .3, etc. to 1.5). The number of 
;aain division lines to full load (1.0 Kw) is 

10. 

Using the above formula: 

Kw Disc Revs 

Between Main 

Chart Lines 

25 X 15 

10 

37·5 

37.5 would also be the correct number for a 

similar meter in which full scale equals full 

load since there would still be 10 main divi­

s"!.on lines to full load. For easy rc:-fercmc" 

full load is always marked un the namc'plate. 

This f'orrmla is applicable to all J.�r·t·'rs. 

PlacinG Chart in Synchronism 

To set the chart in synchronism with actual 

time, turn the pointer knob "N" until tho 

escapement is released, allowing the chart to 

advance and the pen to trip. Then stop the 

discs of the meter and the motor. Loosrm 

thumb nut "U" on the chart mechanism and 

rotate the cL<J.rt until the pen is at the point 

where the present interval should have started 

and tighten the thumb nut. Set the pointer 

on the time dial to the number of minutes 

which have elapsed since the time indicated on 

the chart. Then allow the timing motor and 

meter discs to operate. 

An example may make this clearer. Suppos'" 

the meter has a 15 minute interval and that ic 
is 10:20 a.m. It is desired to start tho 

next time interval at 10:30 a.m. First, thr 

pen is tripped as described. Then the timing 

motor and meter discs are stopped. Next, the 

chart is advanced as described, so that the 

pen rests on the 10:15 a.m.point" The pointer 

is then set to indicate 6 minutes if the time 

is 10:21 (10:21 - 10:15): 7 minutes if it is 

10:22 .... etc. and the meter discs and motor 

allowed to start. 

MAINTENANCE 

General 

All recording demand meter'l should be given 
a periodic cleaning and lubrication. The 

frequency of the service varies according to 

the conditions to which the device is subject­

ed. 

It is not possible to specify in a general 

instruction leaflet any rigid rules to govern 

time intervals between servicing or inspec­

tions. The conditions in applications are so 

variable that dependence must be placed upon 

the experience and judgement of the local 

operators. Some operating companies consider 

that the registers should be serviced once 

every two and a half or threr years or more 

frequently if installed where subject to high 

temperatur0s or unusual environments. 
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RECORDING DEMAND METER _________________ _ 

The regist er and the clock mechanism should 

be removed from the met er a:Jd the motor dis­

assembl ed from the clock assembly . The regis­

t er gearing should be cleaned with a good 

grade of clock cleaning fluij. Rinse and dry 

the register thoroughly after cleaning. 

The met er elements are serviced in the usual 

manner for watthour meters . 

Lubricat ion 

The motor and clock gearing are the only 

parts of the met er which need lubrication .  

A. Lubricat ion - Gear Case Motors 

These motors operate a one rpm out put shaft 

through an oil immersed gear t rain .  Under 

normal operating condit ions 

be oiled every 2-1/2 year•s 

dismant l ed and cleaned ever•y 

the motor should 

and completely 

5 years. For 

motors operat ing at high temperatures, these 

times should be 1 year and 3 years respect ive­

ly.  Oil is added through the breather hol e  in 

the bottom of the case . After adding oil ,  

turn motor right side up and remove any oil 

that !l'.ay adhere to  the inside of the breather 

hole by cleaning it with a good grade of pipe 

cleaner . Cut cleaner in short pieces and 

remove fuzz by hand-rubbing . Cleaners sh(nlld 

be changed often to  do a sat:isfactory job .  

When dismant l :ing motor, the fol lowing proce­

dure should be foll owed: 

1 .  Remove cover from motor assembly. Use 

sharp gas flame or a soldering iron to soften 

yel low l acquer on screw heads and the shel l ac 

on the threads . Remove screws while hot . 

2 .  Remove motor gear train. 

3. Clean shel l ac from frame. 

cleaning fluid in motor oil. 

uo not get 

4 .  Clean rotor shaft assembly and add trace 

of oil . 

5 .  D:ismant l e  motor gear t rain. 

6 .  Cl ean shaft assemblies and plates with a 

good clock cleaning fluid.  

6 

7. Apply thin coat of shel lac P.D. 1 154-5 

around the matching surfaces of both motor 

frame and cover . Be' sure to apply the shel lac 

on al l surfaces around the holes. Allow 
shel lac to dry a few minutes before assembly . 

8 .  Put cover on frame and tighten al l screws . 

9 .  Seal screw heads and the joint between 

cover and case with l acquer P .D. #7241 using 

artist brush . 

1 0 .  After al lowing shellac to  dry one day add 

1 -1/3 C . C. of oil S#935736 through breather 

hole .  A combination oil gauge and fil l er 

S#l340461 is recommended for adding oil to the 

gear case. 

1 1 . After adding oil, remove any excess that 

may adhere to inside of breather hole by 

cleaning same with a pipe cleaner soaked in 

thinner. Then paint the inside of the hole 

with solution P . D .  9289-1 . This will  prevent 

oil from creeping over the surface out of the 

hole .  

1 2 .  Re-dat e motor whenever i t  i s  reoiled. 

B .  Lubrication - Open Gearing Motors 

These motors should be l ubricated about 

every 2 1/2 years under normal condit ions and 

every year if they have been sub j ected to high 
t emperatures. Remove the cap and saturate the 

wool batting with oil S#l 275575 . The gasket 

in the cap should be repl aced with a new one 

S#l336744. Replace cap and screw on t ight ly .  

The shaft next t o  the motor has the same 

kind of bearing as the motor and lubricat ion 

should fol low that of the above paragraph. 

C .  Clock Gearing Lubrication 

Add a trace of oil S#935736 to the shaft 

bearings in the clock. 

Changing Interval of Meter 

Both the clock and the register must be 

changed in changing the interval of a meter. 

Five minute clocks may be converted to 10  
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RECORDING DEMAND METER __________________ r . L_. _42_
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minute clocks by removal of two stud s ( 1 80 

degre e s  apart ) from the t ripping whe e l . The 

paper advance s every 5 minut e s  for both 5 and 

1 0  minute interval met e r s . Simi larly 1 5  

minute 

clocks 

apart ) 

c locks may be converted t o  30 minute 

by removal of two studs ( 180 degre e s  

and t o  6 0  minute cl ocks by removal of 

t hree studs . 

minute s  for 

The paper advance s 

1 5 ,  3 0 - and 60 minut e 

eve ry 15 

int e rval 

mete r s .  A change in regi ster gearing i s  

involved i n  a l l  interval change s .  

PRINCIPLE OF OPERATION 
Gene ral 

�Regi ster Mechan i sm 

'.Phe met e r  mea sure s demand by t he b l ock 

int e rval principle . Det ai l s  of t he regi 8ter 

ope ration may be unde rst ood from Fig . 5 .  The 

disc  shaft drive s the watthour register 

through shaft as semb l ie s 1 , 3 ,  7 and 8.  At the 

same t ime the pen shaft (6 ) is driven through 

shaft as semb l i e s  1 , 2 , 4 , 5 .  At the end of t he 

t ime inte rval the t ripping rod "F"  pushed by 

the t rip arm on the c l ock mechanism di sengage s 

the worm whe e l  on shaft 4 from the worm on 

shaft 2 .  

The weight "N" and the ad just able we ight s 

"B" counterbalance the pen and pen arm . When 

fal l ing t o  zero the worm on shaft 4 moves the 

sector "H" again st the stop pin " I" on worm 

whe e l  " s" thus det e rmining the zero posit ion 

of the pen . Spring 11 0 11 reme she s the pen gear­

ing . 

Jamming of the met e r  due t o  ove rloads i s  

prevented by the arm " P" on the pen shaft ( 6 ) 

hitt ing the arm "R" and demesl).ing the gearing 

whenever the pen goe s above ful l  scale . The 

kilowatthours are st i l l  regi stered as thi s 

gearing i s  not d i sturbe d .  

Adjustment screw "K" regulat e s  the me sh 

between the worm on the " 2 "  shaft and the worm 

whee l  " s" . Screw "BC " adju st s the ove rl oad 

t rip-out point . 

B .  C l ock Mechan i sm 

The c l ock mechan i sm i s  shown in Fig . 6 .  The 

mot or "B" drive s shaft as semb l ie s 9 , 8 , 7 ,  and 

shaft l through ratchet "B" on gear "A" . 

Spring " C "  is wound from shaft l and shaft 2 

i s  al so driven . At the end of the t ime 

int e rval the cam "E" t rips the lat ch arm " G" 

and it allows shaft lA (he l d  in tens ion by 

spring " C " )  to revolve . Thi s drive s through 

4A to 4 which has the paper me chan i sm pinion 

and the t ripping whe e l  " K" . It s speed i s  

cont rolled by the governor " L" driven from t he 

lA shaft through 5 and 3 .  Manual tripping i s  

pos s ible through turning the knob " N" one 

l'evolution which turn s the #l shaft and the 

above sequen ce is fol lowed . The set screw 11 0 11 

contro l s  the po sit ion of the lat ch arm "G" 

with respect t o  the pin on gear "H" ( shaft 

1 -A ) . 

The cl ock with the open gearing mot or i s  

s imi lar t o  that i n  Fig .  6 except for the mot or 

drive . 

Detai l s  of Operation 

Type s R-22 , R-23 , R -?7 , R-28 , R -29 Duplex: 

Meters  

The principle s of operation of the se meters  

i s  the same as that out lined above . Cert ain 

modifications are made as fol lows : 

The t ripping of both 

ly is accomp l i shed by 

3 )  he ld by a support 

t rip arms "R" are 

screws . They shou ld 

regi sters simultaneou s ­

the t rip rod "T" ( Fig . 

on each regi st e r .  The 

fastened t o  "T " by set 

be ad justed so as to 

allow t he same t ime of disengagement for both 

registers . 

The paper mechan i sm of the right hand meter 

is  operated by mean s of the connect ing device 

between the upper pape r ro l l s .  It may be 

dis conne cted by loosening the thumb screw " S "  

and s l iding the l ink out o f  the left hand drum 

shaft . 

Types R-4 2 ,  R-43 Dup lex Differential Total i z ­

ing Met e r s . 

The se meters  have one chart mechan i sm and a 

differential totalizing regi ste r .  It provide s 
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RECORDING DEMAND METER ____________________________________ _ 

m •  

\ 
' 

� 
METER DISC SHAFT PINION 

Fig. 5-Schematic Diagram of Regisl4!r Mechanism. 

a t ot alized KW demand record, t he KWH (right 

hand regist er ) direct ly driven off t he circuit 

connect ed t o  t he right hand met er element and 

the t ot al KWH ( left hand regist er ) of both 

c ircuit s .  The met er may be provided t o  give a 

record of t he demand of t he circuits connected 

t o  t he right hand elements o  The clock mecha-

nism has a synchronous mot OI' to determine t he 

t ime int erval and a separat e spring operated 

mechanism to t rip t he pen and advance t h� 

paper . The synchronous motor requires t he 

same maintenance as out lined on page 6 .  

The differential t ot alizing mechanism in t he 

cent er of t he register operat es as follows. 

Each disc shaft drives a horizontal shaft 

which releases an escapement pawl. Each es­

capement cont rols t he motion of one side gear 

of t he differential. The eenter gear of t he 

different ial is held in t ension by a t orque 

motor and it t urns as the side gears are 

released . It s mot ion is t :ransmitted t hrough 

a set of gears t o  t he pen and t o  t he left hand 

register o The load of t he differential gear­

ing is t hus removed from the met er element s 

and falls on t he t orque mot or. 

8 

Fig. 6-Schematic Diagram of Clock Mechanism. 

Type R-32 Tot alizing Meter and Type R-52 

Duplex Totaliz ing Meter . 

These meters are of t he 

t ot alizing two polyphase 

is a duplex met er . The 

four element t ype 

circuits .  The R-52 

clock meehanism has 
a synchronous mot or t o  det ermine t he time 

interval and a separat e spring operated mech­

anism to t rip t he pen and advance the paper. 

This synchronous mot or requires t he same main­

t enance as out lined on page 6 .  

The t ype R-52 is different from other duplex 

meters in t hat t he current circuits of t he two 

met ers are int ernally connect ed in series. 

This makes it readily adaptable by t he use of 

phase shift ing t ransformers to t he measurement 

of KVARH and KVAH along with KVAR and KW 

demand . It also may be used with ratchets t o  

measure t he 1 1  In" and "Out 11 power o f  a circuit 

or wit h all element s connect ed t hrough phase 

shifting t ransformers to measure KVARH and 

KVAR demand under both leading and lagging 

power factor conditions. 

ACCESSORIES 

Alarm Cont acts 

Alarm cont acts are provided for operat 1ng a 
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RECORDING DEMAND METER __________________ L_L. _42_- 4_1 3:..__c 

signaling device whenever a predet ermined 

value of demand is reached . One, two or t hree 

contact s may be provided . These will operat e 

up t o  t hree alarm devices at - different scale 

point s .  The alarm devices do not affect t he 

meter operation and it wil l  cont inue up scale 

after t he cont act s have been closed . The 

assembly is mounted on t he right hand side of 

t he register and t he sector meshes with t he 

gear on the pen shaft . The alarm point may be 

set anywhere desired by turning t he adjusting 

screws on t he cam shaft . Reconnect t he motor 

to the meter pot ent ial t erminals if necessary 

in order t o  procure adequat e terminals .  

Heaters 

Heaters are provided for operat ion under low 

t ermperature condit ions . Bases are drilled 

for t he mounting of t hese units and t hey are 

wired as shown in t he connect ion diagrams" 

Contact Clock and Solenoid Tripping for 

Simult aneous Demand 

When it is desirable t o  obt ain simult aneous 

t ripping of two demand meters, one meter is 

equipped wit h  a contact making clock and t he 

other is equipped wit h  a clock t ripped by a 

solenoid . The contact making clock is a 

standard clock except t hat it is equipped wit h 

a contact t hat is cl osed at t he t ime of 

t ripping . The sol enoid tripping clock has a 

motor to wind up t he spring for tripping the 

pen and advancing t he paper but it is t ripped 

by t he solenoid. 

The solenold is in series with t he contact on 

t he ot her clock and with a source of voltage. 
If t he meter circuit of t he clock wit h con­

t act s is interrupt ed t hereby stopping the 

t ripping of the sol enoid operat ed clock, a 

slip clut ch in t he spring drive of the sole­

noid operated clock prevent s its spring from 

being overstressed by the mot or . 

Phase Shifting Transformers 

Phase shift ing transformers are used to 

convert t he meters t o  react ive volt -ampere 

demand meters. They consist of small aut o  

transformers which are t apped s o  as t o  shift 

t he volt age applied to t he meter potent ial 

coils by 90 degrees. 

When it is desired to measure react ive power 

on two-phase cil•cuits no phase shift ing trans­

formers are necessary. It is only necessary 

t o  int erchange the voltage connections . Inter­

nal and ext ernal wiring of the phase shift ing 

transfor·mers are shown in det ail in t he var­

ious diagrams, Fig .  20 to Fig .  4 0 . 

Ratchet s 

Ratchet s may be used t o  prevent reverse 

rotation on reversal of power . They may al so 

be used to prevent rotation on leading power 

factor of meters wired for reactive power 

measurement . The new #1 shaft is put in the 

register and t he pawl assembly fast ened to t he 

register frame at its right . 

REPLACEMENT PARTS AND REPAIRS 
When facilit ies are limited or where only a 

small number of meters are used, it is recom­

mended t hat t he meters be ret urned to t he 

factory for repairs . When returning a met er 

for repairs, obtain a Returned Material Tag 

from the District Office so as to avoid delay 
in ident ifying t he shipment . 

\.Jhen ordering renewal part s ,  giv'? t he ent ire 

nameplate reading. Always give the name of 

t he part want ed . Check Renewal Parts Data 4 2 -

4 1 3  for aid i n  ident ifying part s. 
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OUTLINE DIMENSIONS 

"' 
iF 

J 

I I 

""' 1 1;16 CENTERS 

17;32 DIA ( 12 HOLES) 

COVER I N  OPEN POSITION 

1;4 
(MTG 
STUD) 

Fig. 7-Types R-2, -7. -8, -10 Meters with Hinge and Stud 
Covers. 

OUTLINE DIMENSIONS 

1 1/32 DIA.  I 4 H O LE S )  

O P E N I N G  I N  PANEL 

DRILLING P L A N  

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

Fig. 9-Types R-2. -7. -8, -10 Meters. Flu1;h Type. 

I 
, I 

---'- lJ 
Fig. 1 1--Types R-3, -4, -6. -9, -32 Meters with Stud Covers. 

10 

�---------------------------------------------, 

Fig. 8-Types R-2, -7. -8, -10 Meters with Stud Covers. 

I 
1 {overn 0p87 Pos;:�on I 
� - � - -- I 
l-/09----

Fig. 10-Types R-3, -4. -6, -9, -32 Meters with Hinge and Stud 
Covers. 

�-------------------------------------------i 

10 21;32 
1 9116 ..... ._ _, 114 PANEL 

OUTLINE D I M ENSIONS 

1 1;32 DIA. ( 4 HOLES ) 

OPENING IN PANEL 

- ---r- -_. I 

% ;"" 5 15;\6 � � 
"' � 1 1 7;8 

I - ·�- ___ t -� 

DRILLING PL�:� 
----------------------------------------- -----

Fig. 12-Types R-3. -4. -6, -9, -32 Meters, Flush Type. 
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OUTLINE DIMENSIONS ----------------------=' - L:.._- 4_:.::_2_:_-4�1 3_::c 

�LLOW 8 IN. MIN ABOVE METER FOR COVER WHEN OPEN 

�- - -- 19 l;8 

1 13;32 DIA 

13 HOLES) 

9132 DIA.-
3;4 I N .  CENTERS 

I 22 HOLES ) 

Fig. 13-Types R-22, -27, -28, -42 Meters with Hinge Covers. 

� 
I 

- 2 2  � :  

t�_:�1�r 11 't 

OUTLINE DIMENSIONS 

f< 1 0  

,#' 
'!' 

-I i lD '  
� 
"' 

1 1132 DIA. (4 HOLES) 

OPENING I N  PANEL 

·��-'---;.---..-.• 

' ! .L---+---

DRILLING PLI\"1 

Fig. 15-Types R-22, -27, -28, -42 Meters, Flush Type. 

9 5;8 

9132 DIA ( 2G HOLES)  

9 
CENTERS 

3;8 DIA.- 3 MOUNTING STUDS 

Fig. 17-Types R-23, -29, -42. -52 Meters with Stud Cove.:s. 

, __________________ _  __] 
Fig. 14--Types R-22, -27, -28, -42 Meters with Stud Covers. 

METER DIM A I 

1�1- 32,- �--- 6 /2 

' ' 
9-� 

� D•A 
HOLE 

CCVER :N OPEN PCSIT10N 

20.\  

II
.� 
I' i 
' 

I ', I ¢ U 

__j _.  

Fig. 16--Types R-23, -29, -43, -52 Meters with Hinge Covers. 

l l;32 DIA. ( 4 HOLES) 

Fig. IS-Types R-23, -29, -43, -52 Meters, Flush Type. 
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OUTLINE DIMENSIONS ____________________ _ 

� ------------------------..., 

I l 
2.01 DIA. 
MT<O. HOLES 2. HOLE5 

Fig. 19-Types K-1.  -3. -4. -5. -7. -9 Phase Shifting 
Transformers. 

CONNECTION DIAGRAMS - FRONT VIEW 

. r-
I ! J:f;r � , 

I l! j�, l 0 0 v3 
f-.... · -

PnauA 
Phosf 8 

" 

0 
r-

c-;=,� M""' 
Wllt'/7 

{3 14 12 C; 11 andh 
r- - tonne �- term 

la1m Cot?!ods 
M 1/Sed. 
alarm COIJ!octs eater are used ct heater to 

ffiOIJ' M-H 
� :l-- l I 

'-----. � 

" v" �:t -�k�� -- 2�Ys-�J __
_ ����:::�F:::n �;;crd 

Sc/' 

L _____ � _______ __ ,_ _____ _ 

JhC�Il f ('/_•,1--
0/'1 0 

r· c,. 20- - Type R-2. 2- or 3-Phas·�. 3-Vli!·e. 

1 ?  J. l... 

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

fig. 2 1 -Type R-2, 2-Phase, 1-Wire. 
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CONNECTION DIAGRAMS - FRONT VIEW _____________ t_.L
_4_2 -4_1 _3 c 

Fig. 22-Type R-2, 3-Phase, 4-Wire, Delta, Using One 2-Wire 
and One 3-Wire Current Transformer. 

1 Syn. /'lo/or 

r--

I 

' 

l C; If 0 Vz 
I 
2 
J 

.../V'--_ 

M_:: 

,L 

vV 
CJ I) IV (J110 

,_ 

/ v 

I� 'hen con/ads 
e usedcon­

ect motor 
'nd heater 
ere. 

/� 
11 

I 

( J  
I I t 

Heater 
lim used 

r alarm con­
ads when 
sect. I ,......) U v 

0 � Cl �It' 
� 
� 
� 

Neutral 
"' 
� " 

Whe� f;of.!-;a---;;-.; --;�--- -�= 
1 � e::::::J d used connect as shown be/ow. -! �ddd Neutral ] 

For sell contained meters connect as shown be!cw. 

)��'P'P" , ., � 0 1'"""" 
"' L----;-;-;---;---� 
" �0--------+------'-M-"e-"u/'-'-r"'ol ___ "' 

Fig. 24-Type R-3, 3-Phase, 4-Wire, "Y". 

w z � 

I I 
I !  

- HEATER WHEN USED 

WHEN ALARM CONTACTS 
ARE USED CONNECT HERE 
AND CONNECT HEATER TO 
TERMINALS M-M 

Fig. 23-Type R-2, 3-Phase, 4-Wire, "Y" Using Three 2-Wire 
Current Transformers. 

Syn. 
1'1otor 

When contacts are 
used connect motot 
and heater here 

For alarm contacts 
when used 

Fig. 25-Type R-3, 3-Phase, 4-Wire, "Y", Reactive Connec­
tions Using K-4 Phase Shifting Transformers. 
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CONNECTION DIAGB.AMS - FRONT VIEW--------------

I -

7 I 
Syn. /1otor 

W--
'i'CA'fVA'fQ 

A 

I 
2 
J 

r-� 
'"' 

A/'._ 

• d We 
I L 

- I /-1 
I 

_I 

( 'v'( 
I I 

) ,) 
d 

V) C3 VJ� �1�/ rrA 1j � 

w 

For self contained meters connect as shown below f=PA �0 �vJr_ _!_, v;cT[Aof!ONl 
I 
2 
3 

When contacts are 
used connect motor 
and heater here 

Heater when used 

For alarm contacts 
when used 

Fig. 26-Type R-4. Totalizing. 3-Phase. 3-Wire and Single­
phase 2-Wire. 

I Syn. /'1otor 

� r--- -

CA VA CB v; 
A 
N Neutral I 
8 l 
I 

2 
3 

VV'= 
�-
� 

� -=""'� 

I I C; V3 C3?�1?Vz 

_L[ �: 
_T ;-

I 

v. Heater 
when usecf v 

� C;9Vz?CifTVEf CA I 
'----f-+-

-�-
A-A 

A A  

� A A  
For self contained meters ccnnect as shown below 

r-- - CB?V; C;?V� C3 Cs <j'Vz C; Vz Ce'i'_!l� Jtv� 
'-- L-.... '--t--< I 

N Neutral 
8 
I 
2 
3 

Fig. 28-Type R-6. Totalizing. !3-Phase. 3-Wire and Single­
phase 3-Wire. 

14  

MOTOR -- l 

I 

�=t. tn:l::1�:ttbld:±:t-;l-WHEN CONTACTS ARE 
USED CONNECT MOTOR 
AND HEATER HERE AND 
CONNECT CONTACTS TO 
TERMINALS M - M .  

0 
� 
3 

Fig. 27-Type R-4. Totalizing. 3-Phase. 3-Wire and Single­
phase 3-Wire. Using One 3-Wire Current Trans­
former (Singlephase Circuit). 

������=-=� When contacts are 
used connect motor 
and heater here. 

Healer when 
used. 

Self' contained. meters are connected. as shown below 

Vz?C1 oM o/'1 
t----t---t-t--1---t----" Neu.tral 

Fig. 29-Type R-7. 3-Phase. 4-Wire Delta. 

" " () ..... 
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CONNECTION DIAGRAMS - FRONT VIEW _____________ LL_. 4_2 -_4 1_3 _c 

'vvhen contacts are 
used connect motor 
and heater here 

Hea ter when 
used 

!Or alarm 
con/acts 
when used. 

- - - - - - -,  
Neutral --=�=-":::� � �---- ----, � � Whenp�t. tra'!. are u.sed --�= ?J7l connect as shown below. ] 

Neutral ""'"-� 

Sell contained mefus are connected as shown below 

� J��=r =rJ t=-t=+-'-l-'� ?S!5!!!:.J!!. � � n  ___________ _._�Ne�u�&���� --

Fig. 30-Type R-8. 3-Phase. 4-Wire "Y". 

Syn. 
ttotor 

Syn. Motor 

Fig. 31-Type R-9. 3-Phase. 4-Wire Delta. 

Heater 
when used 

IV4 i!::E- - - -.  
When pot transf are used - • -

connect as shown below. 

Fig. 32-Type R-10. 2-Phase. S-Wire. 

When contacts 
are used con­
nect motor and 
heater here. 

Heater 
when used 

for a/arm 
contacts 
when used. 
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CONNECTION DIAGRAMS - FRONT VIEW 

-------- - ------

0 0 0 0�: 0 0 0 

��:C?l:::::::t::::_
-
_
'
::::-= � 

P" , qTJJT 0 0 PC/ VI d?(F C3 V2 V2r 0 0 0 11 11 V4 Llvlo v 1 vs 
� I � -� 2 2 "' 
" 3  --- � 

When heater only is used or when 
heater and alarm contacts on one 
reqister only are used 

For alarm contacts When alarm con­
tacts are used on both reqisters 
connect heater to terminals '11-11" 

11arl<inq when used with 
phase shiftinq transformer 

When potential 
transformers are 
used connect as 
shOwn 

Current con nee ­
tions some as 
above 

For self contain ­
ed meters con­
nect as shown. 

Type K-3 
r--- - -:-:-:-:-:t To Term V7 

To Line l�_'_:m I To Term V6 
To Line 2 1 1 z 3 s 6 7 1 To Term VS 
To Line 3 To Term V4 

Phase Shifting Transformer 
whep used 

NOTE � When the Phase Shifting Transformer is Connected as Shown Above for Measuring Reactive Kv-a . ,  Voltage 4-5 
i s  90° 

from Voltage 1-2 ,  Voltage 6-7 is 90° from Voltage 3-2. 
Connections are Made for Forward Rotation of React ive Component Meter when Power Factor is Lagging Phase Rotation 

is 1-2 ,  2-3 and 3-1 .  
I f  Phase Rotation i s  Reversed Leads 4 - 5  Must b e  Reversed a t  Reactive Component Meter or a t  the Transformer, Also Leads 

6-7 Must be Reversed. 
If it i s  De sired to Use Meter on Leading Power Factors Leads 4-5 Must be Reversed; Also Leads 6-7. 
I f  it is Des ired to Prevent Reversal of Rotation when Power Factor Change s from Lag to Lead o r  V i c e  Versa , the Reactive 

Component Meter Must be Equipped with a Ratche t .  

Fig. 33-Types R-22. -42. Duplex 2 - o r  3-Phase, 3-Wire. 

-==tii=I=�"",C..if'=t--__:':J�_: For· alarm contacts. When alarm con­
tacts we used on both reqisters 
connect heater to term;nals "11-/1" 

ll' V3 Cs C3 vtt:_ 0 0 
For self contained 
meters connect as 
shQwn at left. 

Fig. 34-Types R-22. -42. Duple•x. 2-Phase. 4-Wire. 

16 

NOTE : A Phase Shtfting Transformer 

is Not Req_uired for Measuring Reactive 
Kv- a .  on ?-Ph"lse Circuits . Th8 Poten­

tial Coils of "A'' Phase and the Cur­

rent Coils of "B" Phase are Connected 

to the Same Reactive Element . Sim�­

larl.;y the Potent ial Coils of "B" and 

the Current Coils of "A" are Connected 

to the Other Reactive Element. 
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CONNECTION DIAGRAMS - FRONT VIEW _____________ L_L 
_
42_·4

_
1 3

_
c 

I -
� 
� 

---,_ � -A ...,. 

A: A. 
I 

I ;:acer when used 

, (Nll 
'i J/ , .:;�� 

'A:� : , , • . ,7 v�_3J'y Vo C Vo Ct Ct V! CzV2��9J<?$ C Vo Ct� :) 
L__-t;=J--t-¥'t"l For alarm contacts 

Connect motor 

--"'- l/ �� _�· 1v6 vs , "-- when used 
and heater here --------rn _ ---r- _ 
when one set of 1 lj.j. W;;: � 1 Markin9s when used with 
alarm contacts " 2  � v_ ,v ,v .--- 2 -., phase shiflin9 transformer 
are used. -t 3 3 g -.J 0 N rat 0 Neu r, ..._. 

When pot transf are used connect as shown 

wwUJ � ;� � wwlb �/� 
� !  190Neutrol !190 Ngutral � 

To Line I 

To Line 2 
To Term. Vs E Vs ' 

To Term. V4 e V4' 

Self conta;ned meters when used are connected as shown below 
ff2CJ V3 Vo CJ VoCz Vof

1
EJ-?rVoC VoCz Vof� � ����� Neutral � To Line 3---::::�=:::::::>___J 

To Line 0 Phose Shiftin9 Transformer 
when used 

C\l oTE: CONNECTIONS ARE SHOWN FOR FORWARD ROTATION ON LAGGING POWER FACTOR WHEN PHASE SEQUENCE IS 
1-2-3. IF PHASE SEQUE:\CE IS 3-2-1 REYERSE LEADS V6 AND V4', VS AND V6', V4 AND VS'. IF FoRWARD ROTATION 

ON LEADING POWER FACTOR IS DESIRED REVERSE LEADS 'As ABOVE. 

fig. 35-Types R-23. -43. Duplex. 3-Phase. 4-Wire. "Y". 

FACl(ll{ 

Fig. 36-Type R-27. Duplex, 3-Phase. 4-Wire. Delta. 
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CONNECTION DIAGRAMS - FRONT VIEW _____________ _ 

Motor 

Markin� when used "-",'--i;::::P'f-€;F'\'=F*:iilt!._ ';:.C:,:fo";;,_"j'iftinq 
;:::==;=�:±:::::±:=] 

VB 
VB V5 
V6 

NOTE : When the Phase Shifting Transformer is Connected as Shown Above for Measuring React ive Kv-a . ,  Voltage B-5 
is 90° from Voltage l-2, Voltage 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 
i s  l-2, 2-3 and 3-l.  

If Phase Rotation is Reversed Leads 8-5 Must be Reversed at React ive Component Meter or at tha Transformer Also Leads 
6-9 Must be Reversed .  

I f  it i s  Des ired to Use Meter on Leading Power Factors Leads El-5 Mu s t  be Reversed; Also I.esds 6-9 . 
If it is De s ired to Prevent Re v-ersal of' Rotation when Power Facto:r Changes from I.ag to lead or Vice Versa , the Reactive 

Component Meter Must be E <u ipped with Ratche t .  

Fig. 37-Type R-28, Duplex. 3-Phase. 4-Wire. "Y". 

Syn. /1otor 

Heater when used 

For alarm contacts when used 

Use these mClrkintJS only 
for connections fo phClse 
shiftinq fransf. 

NoTE: CONNECTIONS A R E  SHOW!>< FOR FORWARD ROTATIO� ON LAGGIKG PoWER FACTOR WHE� PHASE SEQUENCE IS 1-2, 2-3, 3-1 .  
'WHEN PHASE SEQUE !\ C E  IS 3 - 2 ,  2 - l ,  1-3 RE\"ERSE LEADS vo A X D  V4', V 5  A � D  V 4 ,  V 6  A N D  V2 
IF FORWARD ROTATION IS DESIRED o:-. LEADI:-.<"G POWER FACTOR REVERSE LEADS AS ABOVE 

�--------------------------------------·------------------------------------� 

Fig. 38-Type R-29. Duplex. 3-Phase, 4··Wire, Delta. 
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CONNECTION DIAGRAMS - FRONT VIEW _____________ LL_. 4_2-_41_3_c 

r------ - ·- - ·- 1 
I MOTOR 

WHEN POTENTIAL TRANSFORMERS ARE USED CONNECT AS SHOWN BELOW 

COMMON � :L:VI:99=:L:V:_:
_
:':V:_3i_:_}:.:=I

��
:
UV:

I
=t

U
:
I/_
:

_
:
_
+

�-
:
��
= LI N E  � --------4---+--+­

COMMON � ==========::=:t= LOAD 

Fig. 39-Type R-32. Totalizing. Two 3-Phase. 3-Wire Circuits. 

Fig. 40-Types R-52. Duplex Totalizing Two 3-Phase. 3-Wire Circuits. 

NOTE-Voltage 4-5 is 90° from voltage 1 -2.  
Voltage 6-7 is 90° from voltage 3-2. Con­
nections are made for forward rotation of Ki!o­
var elements when power factor is lagging and 
phase rotation is 1 -2 , 2-3 and 3-1 . 

If phase rotation is reversed, leads 4 and 5 must 
be reversed at reactive component meter or at the 
phnse shifting transformer; also leads 6 and 7 
must be reversed. 

If it is desired to use meter on leadmg power 
factors, leads 4 and 5 must be reversed, also lend8 
6 and 7. 
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