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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-22, -23, -27, and -28 consist of
two identical, independent meters mounted side-by-side, in.
one case. The separate demand charts are operatediby the
same timing mechanism. One meter may be connected
through external phase-shifting transformers to sfeasure
kvar hours and kvar demand.

The Type R-32 and R-38 totalizing meters consist ‘afstwo
independent, 2-stator polyphase meters mounted one above
the other on the same shaft. |1t has one integratingfregister
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@dapted for front connection.
However, brass studs are available) which, when screwed
into the terminals on theyback:efsthe meter, convert it into
a rear-connected jmeter suitable for mounting on a
switchboard or any panél where the wiring is from the rear.
Outline and drillingyplans aré shown in Figs. 2 through 13,
pages 7 through 8. Mountfthe 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

Checky the clock operation as follows: Spring C on shaft 1
(Fign37; page 5) should have one and one-half turns tension
justhafter tripping. If this condition has been disturbed,
restore it as follows before putting the meter in operation.
Rull latch arm G forward and allow the spring to run down.

APPLICATION CHART

Type N"gt:f;rgf Circuit Application

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,
3.0r 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'ceil

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‘knobyN slowly until the pin on gear H is in a neutral
positionjust below the trip latch. Then hold gear H and
turnknob N> 1-1/2 turns. Release gear H so that the pin is
held by“thé 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.
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Fig. 38 — Type R-2 Meter with Chart Mechanism Swung to

One Side Fig. 39 — Suggested Method for Trimming Leading End of
Paper Chart when Starting

Remove filler cap and fill container with inkfdropper”to
1/8" below the top of the ribs in center of c¢ontainer.
Replace filler cap. As an alternate and faster method, the
ink container cover can be removed and ink poured directly
into the container. CAUT/ON: Do notfilliabove the level
described above. Replace cover.

Prime the pen by depressing the,bulbyon the syringe and
inserting the pen point in small ‘hele in“the syringe tube.
Release 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 removifg syringe from pen point.

Make several lines bagck and'forth across the chart manually
to start pen inking'propetly.

Zero Check

Check zero as follews:s Trip the clock and see that the
worm wheel on shafti4 (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 crossjarm. This weight should be set to make the pen

return toyzero even if the deflection was small. On the other Y T T rerees i e

hand, it, should not be set in such a way that the pen
réturns'with excessive speed from large deflections.

Turnyworm 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. 40 -- Type R-23 Duplex Recording Demand Meter
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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 frameland
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‘efFout of the
electromagnet. Moving the plate out decreases, torque. See
O, Fig. 38.

Power Factor—Increasing the resistanceyofythe loop mount-
ed beside each electromagnet in¢reasesgspeed and vice-versa.
The loop is closed with a soldered joint and resistance is
increased by closing the loopéleser™to the end of the wire.

Calibration Adjustments=FourStator Meters

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

Full Load—The adjusterfis located above the disk gap and
must be turned to the left (couterclockwise) 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
areturneéd’ 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 fellowing formula, the
number of disk revolutions betweengmain chart division
lines (.1, .2, etc.) can be computed:

30 x (Interval in“minutes—

KW Disk Revs 15, 30, ete.)
Between Main = number of Main Division Lines
Chart Lines to Full Cead

For example, the R-2,%120-volt, 5-ampere, 15-minute
interval, full scale @quahto 125% of full load meter, has a
chart with full scale equal’'to 1.5 kw and 15 main division
lines (at .1, .2m.3,%tc., to 1.5). The number of main
division lines to fulllload (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
indwhich 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 meter
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 the
meter disks and motor allowed to start.

MAINTENANCE

General

All recording 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

g,
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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 theéShaftsbearings
in the clock.

Changing interval of Meter

Both the clock and the registef 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 studs. The paper advancestevery 15 minutes for 15-,
30-, and 60-minute intefvaldmeters. A change in register
gearing is involved imyalltinterval changes.

PRINCIPLE OF OPERATION

Register, Mechanism

The metenmeasures demand by the clock interval principle.
Details) oftthe register operation may be understood from
Rig."41. T he disk shaft drives the watthour register through
shaft assemblies 1, 3, 7, and 8. At the same time, pen shaft
Buis 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 B counterbalance the pen
and pen arm. When falling to zero, the worm on shaft 4
moves sector H against stop pin | on wormwheel S, thus
determining the zero position of the pen. Spring O
remeshes the pen gearing.

Jamming of the meter due téyeverloads is prevented by arm
P on the pen shaft 6 hitting“arm 4R"and demeshing the
gearing whenever the pep™gees “above full scale. The
kilowatt-hours are still registered, as this gearing is not
disturbed.

Adjustment screw K gegulates 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
B on gear‘A. Spring C is wound from shaft 1. Shaft 2 is also
driven. Atythelend of the time interval, cam E trips latch
arm,G¥and'it allows shaft 1A (held in tension by spring C)
togrevelve. This drives through 4A to 4 which has the paper
meehanism pinion and tripping wheel K. Its speed is
controlléd by governor L, driven from the 1A shaft through
6yand 3. Manual tripping is possible through turning knob N
one’revolution which turns the No. 1 shaft and the above
sequence is followed. Setscrew O 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 1.L.42-414.1D.

#2

METER DISC SHAFT PINION

Fig. 41 — Schematic Diagram of Register Mechanism
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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 isithe same as
that outlined above. Certain modifications are thade as
follows:

The tripping of both registers simultaneously, is accom-
plished by trip rod T (Fig. 40) heldy byjsupport on each
register. Trip arms R are fastened t0 T, by setscrews. They
should be adjusted so as to allow the same time of
disengagement for both registers.

The paper mechanism of the*fight-hand meter is operated
by means of the connecting devicebetween the upper paper
rolls. It may be disconnected bysloosening thumbscrew S
and sliding the link gut of the left-hand drum shaft.

Type R-32 and R-38 Totalizing Meter

These meters are of theffour-element type totalizing two
polyphase circuits. The clock mechanism has a synchronous
motor to determine the time interval and a separate
spring-operated mecéhanism to trip 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,

two, or three contacts may be provided. These willuoperate
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‘¢losed. The
assembly is mounted on the right-hand side of the register,
and the sector meshes with the_gear onsthe 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, i, necessary, in order to
procure adequate terminals, fAdditional terminals are
furnished for accessories when needed.

Pulse Initiators

A CD-3 or CD-11 pulsetinitiator is available for the R-line
meters. The unit is‘mounted in the frame bushings, located
under the rerollymechanism of the meter. On existing
meters, it will be neecessary to change the standard disk
shaft and add one with a pinion to mesh with the initiator.
The disk shaftyandpinion required for the R-2 is Style No.
1161066 and for the R-3, Style No. 1161067. See |I.L.
42-950.7%and\l.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.
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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 put in
the register and the pawl assembly fastened to the register
frame at its right.

O

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 retlirning a meter
for repairs, obtain a Returned Material Tag from the
District Office so as to avoid/d in identifying the

REPLACEMENT PARTS AND REPAIRS

shipment.

When ordering renewal p the entire nameplate

reading. Always give the ha the part wanted. Check
f in identifying parts.

Renewal Parts Data Qé
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: EREREELEE
I ~ T %
w3l N ) NEUTRAL o
2 ~
- D
.
hadl NN
WHEN POTENTIAL TRANSFORMERS ARE USED, CONNECT AS SHOWN BELOW
LN, FIG.4-A
| aaaes a
3 L NEUTRAL
w NPT
G 8
— 2 -

Fig. 18 — Type R-2, 3-Phase, 4-Wire, Delta, Using One
2-Wire and one 3-Wire Current Transformer

I AAAA
/ e AN
M VAVYAYAYAN
| VAVYAN
I
! |-_ (L
3333 g%; ?‘)g‘#%s%
_ _ _ _ [ !
A ==
! TN
w o A 7 a
Z r4 ~ W W §
-~ 3 7= VAV ‘
o]
WHEN POTENTIAL TRANSFORMERS ARE USED, CONNECT AS SHOWN BELOW
l l . FIG. 3-A
| [N BN i
w n. (=]
53 3
o]

Fig. 19 — Type R-2, 3-Phase, 4-Wire, Y’ Using Three
2-Wire Current Transformers
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——— AR Ry
[ ACCESSORES [ERMINALS useMARKING | (SBNgS
7 SYN,
MOTOR
)¢ (
‘c — j i
|
MECHAN I 3
" LoD, TR O CLOCK CONTACTS OF TERTER 8 ] SEE NOTE X o ol &
ELECTRONIC INITIATOR —8A| & 3 e 7 TR “
SEE NOTE ¥ - > ’_?» - d
SEE NOTE'A' | j T N e S N
1
— w3 M ] 3
5 |SOLENOD TRIP A
TWO ALARM CONTACTS
o SOLENOTD TR & WHEN POTENTIAL TRANSFORMERS ARE USED, CONNECT AS SHOWN BELOW
THR A —

WHEN USING THENMNTAT WITH HEATER

WIRE IN SERIES AS S D CoeeT LEn0s 10 | | e
| DBGIGNATED TERMINALS ' e Il
A=CHANGE MOTOR LEADS FROM TERMINALS 13-14 TO 6-11 g >3 L
Fig. 20 — Accessory Wiring Table for R-2 Meter Fig. 21 — Type R-7, 3-Phase, 4-Wire Delta

IMEN PULSE GENERATORS
oR ALA RM CONTACTS ARE
NECT MOTOR AND/OR
HEATER NER[

gmf‘;’;a‘v’p THERARS TR T

I D
1 S
\‘/AV FAV
.§
14
n
13

! / NERTER CONNECTION

A

r THERMOITNT U/SED 4 Led
\ (T){"/ﬂbvra e s
T
J
) OF° SUSIUNING? CONTARCTYS
% -
3 ~ 14

WHEN 5 WIRE PULSE
GCENERATORS ARE USED
CONNECT TERMINAL I OF
LOWER STATOR T0 TEAMINAL

~

] 9O0F MIDDLE STATOR AND
>3 ——— q MoVE TERMINAL 12
~ TERMINAL /1. THEN TERMINAS
N Oy 12,13, AND 18 WILL BE
3 MARKED K,y,Z RESPECTIVELY
MEYTRA IF A MECHANICAL PULSE
GENERATOR OR +,0, —
i RESPECTIVELY 1F AN
w o) ELECTRONIC PULSE
il AT ’Wﬂm ADE QENERATOR IS USED.
ISED CONNRET SHOWP BELOW
By )
3 §
~ NEC TR ~
T A5 SHNOWN RUELOW,
—
8 J9_Yw© 2 Os OM
% o
< NEUTRAL ~

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

12




RECORDING DEMAND METER I.L. 42-413E
[ — — - m&‘ THERARSTHT
] - — mew cavmi:rm USEO
o 5—‘?:)"1' G ?’J‘:t DR oerT
L"'—l [IL E f’—l/
LW | | MERTES? COMNEETION
; ' W YE/%A /l/*:ﬁ.«m“m ey rom
Ll Tl | SRR s
: m I“ ’}\‘ OAWMC TIONS YD REVERSE L1 N
e ok
e =
, ¥ 1 I' “ SO LA CONTIETS
. T ———— MAEN  SEED.
e
y £ *v‘%; I ]
12 E=NAAS S
Ve TN N
gg*m COMPONENT l~———-—’:§2~-—'—‘-]
HH
i
" -
&
)
! e — i
Fig. 23 — Type R-3, 3-Phasa, 4-Wire *'Y’/, Reactive Connections
Using PS-3 Phase-Shifting Transformers
! ]
~ , . 1N
i ' MOTOR | PO
TR | er o~ ' ‘ VAV AN :
| '
1 VAVAN ! {
| b l ; EELAHIIIIIN
[ 3338 1 X | A X
5 rr’i_jAI/ 5; "'g;v/xvr———_ g
g2 A 9 WHEN POTENTIAL TRANSFORMERS ARE USED, CONNECT AS SHOWN BELOW
-3 F———— Q.3 -
o

LINE

O Ui -

RS

LINE

17

N
1

m_.g

Fig. 24 — Type R-8, 3-Phase, 4-Wire, *'Y"’
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Fig. 25 — Type R-8, 3-Phase, 3-Wire
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.- - [TERMINACS [y cing | WIRING
ACOESSORIES TERMINALS % ACCESSORIES I KING | cpian
SOLENOID TRIP SEE N
— - c TSEE NOTE &
I o N
KY-Z T SFE NOTE A | 8 IMECHANICAL CONTACTS (RH.SIDE!
a6 QONTACTS -ONE s L - e AT e
\LAR INTACTS - — — 6
ALARM_CONTACTS-TWO —U\f$ﬂ: & | SEE Nore [ 7IELECTRONIC INITIATOR. (LH. SIDE} — | .
Tl o = | & TAL M CONTACTS -ONEN(EH SIET | e o
o SOLENDI0™ TP OF CLOCK. ] see wore ®” TR s SO S R— ¢
—— ; O] ALARMI CONTACTS-TWO_(R.H SID -
FRovz | SEE NOTE'H | [T1[ALARM_CONTACTS<TWO" (|_H. SIDE i IE)LS ]
‘ AL ARM_CONTAC TS - THRE]
SEE NOTE 'K AN N TS e e
SEE NOTE ‘A’

WHEN_USING THERMOSTAT WITH HEATER
CONNECT, N SERIES AS SHOWN

WHEN USING THERMOSTAT WITH HEATER )
WIRE W SERIES AS SHOWN -

! AsWHEN NO TERMINALS ARE AMAILABLE CHANGE MOTOR
LEADS TO TERMINALS 287 8 USE TERMINALS 3810
AsCHANGE MOTOR LEADS FROM TERMINALS 3-4 TO 6-I13 WHEN REQUIRED

Fig. 26 — Accessory Wiring Table for R-7, -8 Meters Fig. 27 — Accessory Wiring Table for R-22 Meters

[ ) > — aaal

1
— NN NOTE : CONNECTIONS ARE SHOWNI

FOR FORWARD ROTATION OF RE-
__/\/¥ ACTIVE METER ON LAGGING
POWER FACTOR WITH PHASE
SEQUENCE 1-2,2-3,3-1.
FOR FORWARD ROTATION ON
| OPPOSITE PHASE SEQUENCE OR
VAVAN ] ON LEADING POWER FACTOR,
REVERSE LEADS TO 168 2| AND
REVERSE LEADS TO 17 & 20.

PHASE SHIFTING
TRANSFORMER-TYPE PS-7

9 o~ g
' isz e e
Q00020 5T > i
858BES ; N SJ
_— me O]
[ a3 O 3 3
u NEUTRAL o
i (@}
]
|
WHEN POTENTIAL
Y3 [ |neutraL 37 L NEUTRAL __ TRANSFORMERS ARE
- > USED CONNECT AS
SHOWN
-

Fig. 28 — Type R-22, Duplex, 3-Phase, 4-Wire Delta
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‘\/\/\/j
IS Ve Vo Vo NI e Vo Ve V7e NS NOTE: CONNECTIONS ARE SHOWN
FOR FORWARD ROTATION OF RE-
T__/\/H ACTIVE METER ON LAGGING
— POWER FACTOR WITH PHASE
/\/\T SFQUENCE 1-2,2-3,3-1.
| I Ay A O
[ VAVAN REVERE LEADS Todl6.8 21 aND
REVERSE LEADS TO 178, 20.
[ PHASE SHIETING
FORMER-TYPE PS
I
????5 7(8b IO(|3|8|3|4 %%Q%Bzozlgggg%gg AL li 1
1000608863380500 6060 9888885 |
S :
i A | ’
w v OV AV AR V4
2, common 2 ¥2 COMMON 3
- 2 A\ -~ -13 4 AJJ
4 wNS N N
S =
= J = = %
S wehhi ,\ D e WHEN POTENTIAL
W o e COMMON __ S TRANSFORMERS ARE
£2 . S5 USED CONNECT AS
3 i -4 73 SHOWN
Fig. 29 — Type R.22, Duplex, 3-Phase, 3-Wire
r - - - - - -
l )y
/\M ~ SYN. MOTOR
| AVANE
(NN 7=, covecing s B
r__;/\/\/\/\%__ | ACTVE'METER ON LACGING
/ | SEQUENCE I-2-3
] FOR _FORWARD ROTATION ON
OFPOSITE PHASE SEQUENCE OR
ON LE. POWER FACTOR,
REVERSE LEADS T0 8G9,
/ 1682t AND 14 & 23,
| | PHASE SHIFTING
TRANSFORMER - TYPE PS-3
J)égoo.i—lo & MU)o L llggjo r - - 1
1 2403 4 5.6 7 8 9 1011 1213 14 1516 1718 192021 2223 24 252627 28 1
0 O ﬂ?j QPQQ Q99 QOO00O0f(g 156278390
17 - L ] - _T_% ? T ? ? T,
.é. g
I-RONIRMRO
- P — Yo ¢
' N i g STERN
w2 AT Qw2 =easq——g prpEpE g
S s —2 a9 T3 A L———9 g pp RR
0 NEUTRAL o NEUTRAL
ATy vt o] FIG. 1-A
---/\/\l | I._M = AN
: 1 WHEN POTENTIAL
32 que g TRANSFORMERS ARE
33 ‘ 95 S USED CONNECT AS
o | uTRAL T T, SHOWN
-

15

Fig. 30 — Type R-23, Duplex, 3-Phase, 4-Wire “Y"
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INALS L] AT
ACCESSORIES e - MARKING [ ALTERNATE VSED AN
T[SOLENOID TRIP 27-28 2526 - =22 I '.J.%
2 [CLOCK CONTACTS 27-28 - 2526 *IHZORIGZI
'3 [HEATERS 27-28 % 25-26 OR 4-9 %5728 | «y 2
['4 [MECHANICAL CONTACTS 26-27-28 | KY-Z I A I
5 'ELECTRONIC INITIATOR Bk26-27- -
ALARM_CONTACTS-ONE 2728 |
ALARM_CONTACTS-TWO K26-27-28_ | (*28)C
8 | ALARM_CONTACTS - THREE 26-27-26]_(* 28)C

WHEN USING THERMOSTAT WITH HEATER - THERMOSTAT - ~HEATER- 1
1
|
|

CONNECT IN SERIES AS SHOWN

WHEN USING THERMOSTAT WITH HEATER r{‘g"n‘ﬁds_‘ AT} - Jﬁ;AT;nﬂ
CONNECTIN SERIES AS SHOWN |

H
H

CONNECT LEADS TO | MNECT LE
DESIGNATED TERMINALS | u-mnsu TERMINALS 1

>k<WHEN TERMINALS 28-26 ARE NEEDED MOVE

MOTOR LEADS TO TERMINALS 6-7. Ko TR T S MOvE
A=WHEN A COMBINATION OF ACCESSORIES ARE USED THAT REQUIRE THE A*WHEN A COMBINATION OF ACCESSORIES ARE USED THAT REQUIRE THE
SAME TERMINALS SEE ALTERNATE WIRING COLUMN. SAME TERMINALS SEE ALTERNATE WRING COLUMN
Fig. 31 — Accessory Wiring Table for R-23 Meters Fig. 32 — Accessory Wiring Table for R-27, -28 Meters

— - SYN.
\/\/\/’J MOTOR

V_NWH NOTE: CONNECTIONS ARE SHOWN
| FOR FORWARD RQTATION OF RE=-
ACTIVE METER ON LAGGING
POWER FACTOR WITH PHASE
SEQUENCE |-2 2-3,3,

FOR FORWARD ROTATION ON
OPPOSITE PHASE SEQUENCE OR
ON LEADING POWER FACTOR.
REVERSE LEADS TO [6 8 23 ANO
] REVERSE LEADS TO I8 & 2I.

PHASE SHIFTING
TRANSFORMER-TYPE PS-7

© B %

e
28 9 e

4 5
. oJ

o]
@

O5 00—

o

|
2

<

N

LIN

INE 3
LINE O

N NEUTRAL

LINE

LOAD

WHEN POTENTIAL
2N l NEUTRAL N ) NEUTRAL __ TRANSFORMERS ARE
USED CONNECT AS
: 1 SHOWN
. <

LINE

i -

Fig. 33 — Type R-27, Duplex, 3-Phase, 4-Wire Delta
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SYN.

A/ A MOTOR

NOTE: CONNECTIONS ARE SHOWN
FOR FORWARD ROTATION OF RE-
ACTIVE METER ON LAGGING
POWER FACTOR WITH PHASE
SEQUENCE 1-2-3.

FOR FORWARD ROTATION ON

| OPPOSITE PHASE SEQUENCE OR.

jwl AN REVERSE L £ADS To neAng%Rmo
REVERSE LEADS TO I8 8 2|
PHASE SHIETING
| TRANSFORMER-TYPE PS-8
l o Qe
] [ CEES:
000000 o} 00 000000 0000 [ T
(2 345 6 7 8 9 101121314 15 16 17 B 192021 22 2324 252627 28 l 4 8 9 l
2000000000000 0 0000 :
! - - s F—— i
S T -
) LN —— | i N AL Yy
VW v Vv 5 5
5 I a——1 T\ A —
w 2 N Q2 TN O
< . Ok (S L 9
. AV e o ~7
o NEUTRE 5 NE.JTRAL
[ N FDAVAVN | E AR Tate
i ; * WHEN POTENTIAL
w2 NEUTRAL o 2 NEUTRAL O TRANSFORMERS AF:
=3 S 23 S USED CONNECT AS
o o SHOWN
-

Fig. 34 — Type R-28; Duplex, 3-Phase, 4-Wire "'Y’’

COMMON
LINE
GOMMON

ﬂ,, MOTOR
!

HEATER
WHEN USED

—%

1
2
3
|
2

., LOAD

WHEN POTENTIAL TRANSFORMERS JARE USED CONNECT AS SHOWN BELOW

5

[

2 s, "'_'ﬂ_;,. 9 [ _\N\u}:& w; L .
: ['MATM BN g g AN 53 e ]
) ] o
GOMMON 2 ; —
Lne 3 LoAD W:VN\:,J L
coMMON 2 ‘ FAM '_ﬂ L
g2 o= o
3, = g
Fig.¥35 — Type R-32, Totalizing, Two 3-Phase, 3-Wire Fig. 36 — Type R-38, Totalizing, Two 3-Phase, 4-Wire "'Y"’
Circuits Circuits
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INSTALLATION

I.L. 42-413 €

OPERATION e MAINTENANCE

INSTRUCTIONS

RECORDING WATT DEMAND METERS
(Types R'2’ R'3’ R'4[ R'6’ R'7’ R'sl R'9’ R"] 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

of KWH and a c¢hart) record of KW de-
The KW demand Reeord “i&s made
chart by a pen which s driven from the meter
shaft. At the end of the 'time 1nterval the
pen 1s tripped by afsymchronous motor operated

readings

mand . on the

timing mechanism andfreturns by gravity action

to zero. A& theyppapeér begins to move before
the pen 1sftripped ardistinct vertical mark 1s
made at theéymaéximum demand point.

The paper mechanism 1s arranged so that the
preceding demand record for a number of hours
1s wvisible.

removed as a unilt

This complete mechanlism may be

or swung to one slde on a
hinge®when the meter element 1s belng 1nspect-
edWer, adjusted.

The meters are furnished with 5,

or 60 minute intervals.

10, 15, 30
Current capacities of

SUPERSEDES |L. 42-413 B

2.5 and 5 amperes and yolfage rating of 120,
240, 480 and 600 volts furnished. The
meter may be suppliied €0 have chart full scale
to elthérWi50% or 100% full
The 255,and 5 ampere meters have direct

are
equal nominal
load.

reading charts apd registers but a multiplier

must ,be used |for all 1ndications on higher

rating meterss

The
¢rlbedhin the table on page 2.

meter 1s manufactured in the types des-

The duplex meters, Types R-22, -23, -27, -28
and -29 conslst of two 1dentical independent
meter elements mounted side by side 1n one

case. The separate demand charts are operated

by the same timing mechanism. One element may

be connected through external phase shifting

transformers to measure KVAR hours and KVAR
demand .
The Type R-32 totalizing meter consists of

two 1ndependent 2-element polyphase meters
mounted one above the other on the same shaft.
It has one integrating register and makes only

a totallized demand record.

The Type R-52 duplex
sists of two meters simllar to the R-%2 mount-

totalizing meter con-

ed 1n one case.

R-42 and R-43 meters
meters with a differential
The KWH of the circults connected to the

hand meter

The Types are duplex
totalizing regis-
ter.
right element 1s read directly on
the right hand register. A differential mech-
anism totalizes the demand (recorded
chart) and the KWH (left hand register).
KWH for the
computed by subtracting the register readings.

on the
The

left hand meter element may be

EFFECTIVE JANUARY 1950



RECORDING DEMAND METER

APPLICATION CHART ‘ §
Numbér of
Eype Elements Circuit Application
R-2 2 3-phase, 3-wire or r's
2-phase 3 or 4 wire
R-3 3 3-phase, 4-wire wye
R-4 3-Totalizing 1-phase, 2-wire and
3-phase, 3-wire
R-6 3-Totalizing 1-phase, 3-wire and
5-phase, 3-wire
R-T7 2 3-phase, 4-wire delta
R-8 2-Split Coil 3-phase, 4-wire wye
E-9 3 3-phase, 4-wire delta
R-10 2 2-phase, 5-wire
R-22 2-Duplex 3-phase,
phase, 3
R-23 2-Duplex 3-phase,
R-27 2-Duplex 3-phase
R-28 2-Duplex 3-pha 4-wire wye
split coil
R-29 3-Duplex -T S -wire delta ~~,
R-32 4-Totaliz phase, 3-wire or 2- A4
’ ase, 3 or 4 wire.
R-42 2-Duplex hase, 3-wire or 2-
differentially, phase 3 or 4 wire
totali
R-43 3-Du 3-phase, 4-wire wye
di e
.to lizing
R-52 plex 3-phase, 3-wire or 2-
tot zing phase 3 or 4 wire.
These meters may be supp th a register INSTALLATION AND Opmnon
which gives the KW deman f@the circults con-
lements as well as
case the right hand These meters are designed to be either front
elements driwv and at the end of the or rear connected. As received, 1t 1s adapted
time 1interval t is disengaged from the for front connection. However, ©brass studs
totalizing KW dema gearing and falls back are 1ncluded, which when screwed 1nto the
until arrested by this "stop'. It pauses terminals on the back of the meter, convert it
momentarily and ®hen is reset to zero. As the into a rear connected meter suitable for
paper chart is moving during this resetting mounting on a switchboard or any panel where
period, inct vertical marks are made at the wiring 1s from the rear. Outline and
bot otal KW demand point and at the drilling plans are shown 1n Figs. 7 to 19.
righ hand element demand point. The demand Mount the meter taking care to have 1t 1level. %®j
fo left hand elements may then be com- Connect according to the appropriate diagram )
D by subtraction. of Fig. 20 to 40.
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I1.L. 42-408 C

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 operatlion as followsepSpzing
"Cc" on shaft "1" (Fig. 6) should havé, onejand
one-half turns tenslon just after _tripping.
If this condition has been disturbedy restore
1t as follows before putting_g,the meter in
operation. Pull the latch arm MG" férward and
allow the spring to run downg, Tura the knob
"N" slowly until the pin on(the“gear "H" 1s in
a neutral position jus@ybelow the trip latch.
Then hold gear "H" and furn, knob "N" 1 1/2
turns. Release gear/"H" @so that the pin is
held by the latch armay, Réset polinter on zero
and turn the knob/ "N" one revolution to check
operation.

To faciditate adjustment of the paper mech-
anlsm and“Qthe Ansertion of new charts the
paper mechanlIsm can be swung to one side.
(Fig. 2). Loosen the two thumb screws at the
bottom of ¢he movement frame until the large
gear) on the left slide of the paper roll drum
clears), the pinion 1n the reset mechanism and
untdl the post on the upper right-hand side of
the paper mechanlism clears the movement frame.

Before 1nserting a new roll of paper cut the

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

end as per Fig. 4 and swing the mechanism to
one slde as above. Slide the roll endwilse
over the spindle "X", Fig. 2 and bring the
end under the gulde and over the 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 lle tight against the roll.

In duplex meters the connecting device be-
tween the two paper mechanlisms may be disen-
gaged to allow 1ndividual adjustment. To ac-
complish this loosen the thumb screw "s", Fig.
3 and slide the 1link out of the slot 1in the
left hand driving drum shaft.

Remove small 1nk bottle and well. Fill
bottle with 1nk supplied. Other 1inks may
evaporate too quickly and clog the pen.

F11l the pen and start the 1nk flowing
through the tube by moving the filne wire back
and forth through 1t until ink appears on the
wire. The wire must be removed during normal
operations. Flow 1s best started i1in a "V"

3
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Fig. 4—Suggested Method for Trimming Leading End of
Paper Chart when Starting.

type pen by inserting a razor blade in the "y
and drawing 1t back and forth until flow 1s
started.

Check Trip the clockpand
see that the worm wheel on shaft "4" (Fig. )
1s completely demeshed from the worm on shaft
o, If not,
and lock 1n place.

zero as follows:

move collar "M" out on, rod F"
If the pen doesf not @eturn
to zero but can be moved theregbythand move
This
welght should be set to make€ypthepen return to
zero even 1f the deflec:lon _washsmall. on the
other hand, it should not[be sét 1n such a way

that the pen returns with excesslve speed from

welght "B" futher out on the crss amm.

large deflections.
Turn the womm BD “Se that the pen rests on

zero. Check thls getting by running the meter

enough revolutdons 6 bring the pen up to the
first fine line "on the chart. Thils 1s equal
to 1/5 of the revolutions as determined in

"Checking Correfet Demand Registration" Sectilon
on page 5.
the cha®g slightliy to draw a line.

Loosen the thumb nut "U" and move
If the pen
1s,“mnet turn worm BD
untdl Recheck by trip-
pinge )the pen and running the reguired number

exactly on chart 1line
thlis 1s accomplished.

Oof, revolutions again.

4

It may be observed that there 1s a slight

variation 1n the zero setting on succgssive

resets. The amount of the variations depends
capaclty and interval of the meter and

1s unavoldable since on

on the
re-engagement, the

worm wheel does not mesh 1In exactly the same

way with the worm on each re§et.. By making
several checks the best“ecompromlse can be
established.

Check that the pen make's
marks

distinct vertical
Hold the
rod In and movepthe/ pen to a point near

at the end of the“pen stroke.
trip
full scale.
the actilon.

Thenft®rip the clock and observe

If tmsatisfactory, turn the worm

"P" on the clLé€k, me¢hanism tripping wheel "K"
untll the, arm has/ just passed over the trip-
ping studjywhen *the wheel 1s at rest. Recheck

the operation.

Caldbration Adjustments - Two and Three

Element’ Meters.

Full Load - Moving 1ron discs
to the left

versa.

above disc gap

Increases meter speed and vice

Light Load - Moving the screw to the left of
the frame and below the disc 1In the clockwilse
directlon 1Increases meter speed and
(F in label indicates fast).

vice-
versa.

Phase Balance - Turning the screw at the left
of the disc,

balance plate 1In or out of the electromagnet.

frame and above the moves the

Moving the plate out decreases torque.
Power Factor - Increasling the reslstance of
the 1loop mounted beslde each electromagnet
The loop 1s
closed with a soldered joint and reslstance 1s

Increases speed and vice versa.

Increased by

closing the loop closer to the

end of the wire.

Calibratlon Adjustments - Four Element

On Four element meters the adjustments are

the same as two and three element meters

except for the following:
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o . Full Load - The keeper 1s 1located below the
disc be turned to the right to
Increase speed.

gap and must

Light Load - The adjustment screws are similar
to those of the two and three element meters
but are 1located alternately to the right
to the left of the frame. Those on the right
turned counterclockwlse and those on the

and

are
left are turned clockwilse to 1ncrease speed.
Phase Balance - The

phase balance ad justers

are accessible from the front of the meters.

Turning them counterclockwise 1increases speed.

Checking Correct Demand Registration of All
Scale Polnts.

The demand 1indication 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 rev 1s tripped as described.
lutions between maln chart division 1in tor and meter discs are stopped.

(.1, .2, etc.) can be computed.

N 25 x (Interval in
KW Disc Revs 15, 30,
Between Main = Number of Main Div
Chart Lines to Full Load.

For example the R—Q,‘}QO olt
interval, full

5 ampere, 15
minute al to 150% of
full 1load meter, ha c with full scale
equal to 1.5 Kw& malin division lines:
(at .1, .2, .3, ete. .5). The number of
maln division nes 6o full load (1.0 Kw) is
10.

=25 x 15 = 37.5
10
L 4

7.5 would also be the correct number for a

ilar meter 1n which full scale equals full

oad since there would still be 10 main divi-

fon 1lines to full 1load. For casy roference

d fuil 1load 1s always marked on the nameplate.

This forrmula 1s applicable to all meters.

Placing Chart in Synchronism

To set the chart in synchron with actual
the knob "N""until the
escapement 1s released, allowlng the chart to

to trip. 4Then stop the

time, turn pointer

advance and the pen

discs of the meter the Loosen

thumb nut "U" on 4th rt mechanlsm and

rotate the chart unt t en 1s at the point
r

1 should have started

motor.

where the presen

and tighten t nut Set the pointer
on the time the number of minutes
which have se ince the time indicated on
the chart e allow the timing motor and
meter d s t perate.

An may make thils clearer. Suppose
e as a 15 minute interval and that it

is a.m. It 1s desired to start the
time interval at 10:30 a.m. First, the

Then the timing

Next, the

chart 1s 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 1is
10:22 ....etc. and the meter discs and motor
allowed to start.

MAINTENANCE

General

All recording demand meters should be given
lubrication. The
service varles according to

a periodic cleaning and
frequency of the
the conditlons to which the device 1s subject-

ed.

It 1s not possible
leaflet any rigid rules to govern

to specify 1n & general
Instruction
time

tions.

intervals between servicing or 1nspec-
The conditions in applications are so
variable
the
operators.
that
every two and

frequently 1f installed where subjcct to high

that dependence must be placed upon
of the
Some operating companles consider
should be

a half or three years or

experlence and judgement local

the reglsters serviced once

more

temperatures or unusual environments.
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The register and the clock mechanism should
be removed from the meter and the motor dis-
assembled from the clock assembly. The regils-
ter gearing should be <cleaned wilth a good
grade of clock cleaning fluid. Rinse and dry
the reglster thoroughly after cleaning.

The meter elements 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.

A. Lubrication - Gear Case Motors

These motors operate a one rpm output shaft
through an oil I1mmersed gear traln. Under
normal operating conditions the motor should
be olled every 2-1/2 years and completely
dismantled and cleaned every 5 years. For
motors operating at high temperatures, these
times should be 1 year and 3 years respective-
ly. 011 is added through the breather hole in
the Dbottom of the case. After adding oil,
turn motor right side up and remove any oill
that may adhere to the iInslde of the breather
hole by cleaning 1t with a good grade of plpe
cleaner. Cut cleaner 1n short pileces and
remove fuzz by hand-rubbing . Cleaners shanld
be changed often to do a satisfactory job.

When dismantling motor, the followlng pTroece-
dure should be followed:

1. Remove cover from motor aSsémblyl. Use
sharp gas flame or a soldering iron to soften
yellow 1lacquer on screw heads,and@the shellac
on the threads. Remove screws while hot.

2. Remove motor ge@r tmainw

3. Clean shellac “from Jframe. Vo not get

cleaning fluid in motorjoil.

4, Clean rotor shaft assembly and add trace
of oil.

5. Dismantle motor gear train.

6. Clean, \shaft assemblies and plates with a
goedelock cleaning fluid.

b

7. Apply thin coat of shellac P.D. 1154-5
around the matching surfaces of both motor
frame and cover. Be sure to apply the shelladc
on all surfaces around the holes. Allow
shellac to dry a few minutes before assembly.

8. Put cover on frame and tighten adl" screws.

9. Seal screw heads and the jointé&bBetween
cover and case wilth lacquer BAD #7241 using
artist brush.

10. After allowing shellaeyto dry one day add
1-1/3 C.C. of oill S#935%36 “through breather
hole. A combination®),oll “gauge arnd filler
S#1340461 1s recommefided flor adding oill to the
gear case. }

11. After _ adding oi&l, remove any excess that
may adheretolglnside of breather hole by
cleaning “)8ame“wlth a plpe cleaner soaked in
thinner. Thenypaint the 1nslide of the hole
with solution P.D. 9289-1. This will prevent
oll fromy, creeping over the surface out of the
hele'

12. Re-date motor whenever 1t 1s reoilled.

B., Lubrication - Open Gearing Motors

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 oll S#1275575. The gasket
in the cap should be replaced with a new one
S#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.

C. Clock Gearing Lubrication

Add a trace of oll S#935736 to the shaft
bearings In the clock.

Changing Interval of Meter

Both the clock and the register must be
changed 1n changing the interval of a meter.
Flve minute clocks may be converted to 10

J

Mgt
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L. 42-433 C

studs (180
from the tripping wheel. The

minute clocks by removal of two

degrees apart)

paper advances every 5 minutes for both 5 and
10 minute 1nterval meters. Similarly 15
minute clocks may be converted to 30 milnute
clocks by removal of two studs (180 degrees
apart) and to 60 minute clocks by removal of
three studs. The paper advances every 15
minutes for 15, 30- and 60 minute 1interval
meters. A change 1n reglister gearing 1s

involved 1n all interval changes.

PRINCIPLE OF OPERATION

General

A. Reglster Mechanlsm

The meter measureé demand by the block
Detalls of the register
operation may be understood from Fig. 5. The
disc shaft drives the watthour reglsten
through shaft assemblies 1,3, 7 and 8. At the
same time the pen shaft (6) 1s driven through
shaft assemblies 1,2,4,5. At the end of the
time 1interval the tripping rod "F" pushed{ by
the trip arm on the clock mechanismfdlsengagées

interval principle.

the worm wheel on shaft 4 from“the #orm on

shaft 2.

The welght "N" and the adjustable
"B" counterbalance

welghts
When
falling to zero the worm on shdft 4 moves the

the pen and pen/arm.

sector "H" against thedqstopppin "I" on
wheel "s"

of the pen.

worm
thus determlningthe zero position

SpringW0" “Bemeshes the pen gear-
ing.

of the
prevented by tHégarm® " P" on the pen shaft (6)
hitting the armf"R" and demeshing the gearing
the, pen

kilowatthours “are

Jamming meter due to overloads 1s

wheneven goes above full scale. The
st1ll reglistered as this
gearing 18 nogt distﬁrbed.
Adjustment screw "K" regulates the mesh
between the worm on the "2" shaft and the worm
igh, Screw "BC" adjusts the

telip-out point.

wheel overload

B. Clock Mechanism

The clock mechanism 1s shown in Fig. 6. The

motor "B" drives shaft assemblies 9,8,7, and

shaft 1 through ratchet "B" on (gear | "A".
Spring "C" 1s wound from shaft g™andWshaft 2
1s also driven. At the end(, of the time
interval the cam "E" trips the lat@h arm "G"

and 1t allows shaft 1A (held 1in tension by

spring "C") to revolve. This @drives through
4A to 4 which has the gpaper mechanism pinion
and the tripping, wheeld "K". Its speed 1s

controlled by the governoms”L" driven from the
1A shaft through S and 9.
possible through

Manual tripplng 1is
turnfng the knob "N" one
the #1 shaft and the
above sequenée 1s followed. The set screw "0"
of the latch arm "G"
"H" (shaft

revolution which turens

controls the, position
wlth regpect “Uto
1-4).

the pln on gear

The, clTock wilth the
simdlar’to that in Fig. 6 except for the motor

open gearing motor 1s

drive.

Detalls of Operation

Types R-22,R-23,R-?7,R-28,R~29 Duplex
Meters

The principles of operation of these meters

1s the same as that outlined above. Certailn

modifications are made as follows:

The tripping of both registers simultaneous-
ly 1s accomplished by the trip rod "T" (Fig.
3) held by a support register. The
trip arms "R" are fastened to "T" by set
screws. They should be adjusted
allow the same time of disengagement for both

on each

so as to

reglsters.

The paper mechanism of the right hand meter
18 operated by means of the connectling device
paper
disconnected by loosening the thumb screw "S"
and sliding the link out of the left hand drum
shaft.

between the upper rolls. It may be

Types R-42, R-43 Duplex Differential Totallz-
ing Meters.

These meters have one chart mechanism and a

differential totallzling reglster. It provides

/
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Fig. 5—Schematic Diagram of Register Mechanism.

a totalized KW demand record, the KWH (right
hand register) directly driven off the circuit
connected to the right hand meter element and
the total KWH (left hand register) of both
clrcuits. The meter may be provlided to givelia
record of the demand of the circults connected
to the right hand elements. The clock mechag
nlsm has a synchronous motor to determlne, the
time 1nterval and a separate spring’operated
mechanism to trip the pen an@ advance the
paper. The synchronous motor Tegulres the
same malntenance as outlined onfpage 6.

The differential totallzingimechanism in the
center of the reglster oOperatés as follows.
Each disc shaft @rivels a®»horizontal shaft
which releases an“@sc¢apemgnt. pawl. Each es-
capement controls the metion of one side gear
of the differential. The center gear of the
differential 1s held 1n tenslon by a torque
motor and #t turns as the silde gears are
released. It motion 1s transmitted through
a set of,geaps to the pen and to the left hand
reglstery The load of the differential gear-
ing i8Wgthus removed from +the meter elements
and@afalls on the torque motor.

8

Fig. 6—Schematic Diagram of Clock Mechanism.

Type R-32 ' Totalizing Meter and Type R-52
Duplex Totalizing Meter.

These meters are of the four element type
tetalizing two polyphase circults. The R-52
is a duplex meter. The clock mechanism has
a synchronous motor to determine the time
Interval and a separate spring operated mech-
anlsm to trip the pen and advance the paper.
This synchronous motor requlres the same main-
tenance as outlined on page 6.

The type R-52 1s different from other duplex
meters in that the current circults of the two
meters are internally connected 1n series.
This makes 1t readily adaptable by the use of
phase shifting transformers to the measurement
of KVARH and KVAH along with KVAR and KW
demand. It also may be used with ratchets to
measure the "In" and "Out" power of a circuit
or with all elements connected through phase
shifting transformers to measure KVARH and
KVAR demand wunder both 1leading and lagging
power factor conditilons.

ACCESSORIES

Alarm Contacts

Alarm contacts are provided for operating a

O

‘)



RECORDING DEMAND METER

slgnaling device whenever a
value of demand 1s reached.
contacts may be provided.
up to three alarm devices at-different scale
polnts. The alarm devices do not affect the
meter operatlion and 1t will continue up scale
after the closed. The

assembly 1s mounted on the right hand slde of

contacts have been
and the sector meshes with the

gear on the pen shaft.

the reglster
The alarm point may be
set anywhere desired by turning the adjusting

screws on the cam shaft. Reconnect the motor
to the meter potentlal terminals 1f necessary

In order to procure adequate terminals.
Heaters
Heaters are provided for operation under low

drilled
for the mounting of these unlts and they are

termperature conditions. Bases are
wlred as shown 1n the connectlon dilagrams.

Contact Clock and Solenold Tripping for

Simultaneous Demand

When
tripping

1t 1s deslrable to obtalin simul )

of two demand meters,

equlpped with a contact making
other 1s equilpped with a clock Tripp

solenoid. The contact makin cloe 1s a
standard clock except that 1t e ped with
a contact that 1s a e time of
tripping. lock has a
motor to

The solenoild tr
wind up the‘fpr g f tripping the
pen and advancing the i1t 1s tripped

by the solenoid. K
The solenoid is&s wilth the contact on
a
c

“he other cloc nd with a source of voltage.
If the of the clock with

meter con-

tacts 1s ted thereby stopping the
trippin lenold operated clock, a
slip lut n the spring drive of the sole-
noi o) ated clock prevents 1ts spring from
bein er essed by the motor.

L 4

1L 13
predetermined Phase Shifting Transformers
One, two or three
These willl operate
Phase shifting transformers re J/used to

convert the meters to reactilve olt-ampere

demand meters. They consist of small auto
transformers which are tapped@so as to shift
the voltage applied the meter potentlal

colls by 90 degrees.

When 1t 1s des measure reactlive power
no phase shifting trans-

on two-phase c u

formers ar ece ry. It 1s only necessary
to interc e voltage connectlons. Inter-
nal and ter wiring of the phase shifting
trans e are shown In detail in the var-
ious%\s, Fig. 20 to Fig. 40.

atchets
atlon

may be used to prevent reverse

on reversal of power. They may also
be used to prevent rotation on leadling power

factor of meters wlred for reactive power
The new #1 shaft 1s put iIn the

reglster and the pawl assembly fastened to the

measurement.
register frame at 1ts right.

REPLACEMENT PARTS AND REPAIRS

When facllitles are
small

limited or where only a
number of meters are used, 1t 1s recom-
mended that the
factory for repalrs. When returning a meter
obtaln a Returned Materilal Tag
from the District Office so as to avold delay
in 1dentifying the shipment.

meters be returned to the

for repalrs,

When ordering renewal parts, give the entilre
nameplate reading.
the part wanted. Check Renewal Parts Data 42-

413 for aid 1n identifylng parts.

Always glve the name of
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-7. -9 Phase Shifting

CONNECTION DIAGRAMS —ERONT VIEW

Syn.
HMartor ———_~/— : )

{ e ”M’* \ Heater whenlused
— L |
N £ or alaringon tacts
whern dsed.
G oV ?l/j 4] Y[j b ol o When alarm contacls
K . - A and heater are used
! connect heoter Lo
1 terminals M-It
. i, ol amolmiiutive: e ..
Lommeon 3
<
~

N

e

When pol. trans are used
- coanect as shown below

= N

Commen
3
~

7 Ay ase camRected a5 Shewn bélew
S0

; Lommon, ]
S
-4

Heoter when used.

Foralarm contacts

(AV 'AV
when used.
When alarm contacts
and healer are used
Connect heater to
- terminals M-M
! PhazeA
o2 3
%] 3
N Phesed ~
Vi V3 Vs e
When ; s are used, =
[N mANAA cennect as _shown below.
\ o Lrase A ] ] ] X
S 1. S
| N, P B )| ~
y
‘ G o4 ¢% g% ¢Gols ok Tf/ o eMo o Self -contained
i N I A T - meters are connected
! g 5 1 S ar shown at ieft.
~NY e B ~

Frg. 20-%ype B-2. 2- or 3-Phuse, 3. Wire,

|
i |

Fig. 21—Type R-2. 2-Phase. 4-Wire.
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CONNECTION DIAGRAMS — FRONT VIEW L. 42-413 ¢

Syn.Motor

MOTOR —
Hecter
when used

- HEATER WHEN USED

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

NS N For alarm
[ Vi contacts

[_ -1 Ir‘ when used
I
' | )
P | A |When alarm contacts
<]

’c,_z V, V3 Cy (Lf léo \{)z Gz /(‘37 and heater are used,

& —
- - connect heater to
=1 terminals “M-M" w g porenr
; e :l;_. - i wic%%sg(s)gg iouo
Ay <" BE CONNEGCTED AS
3 7 [ M| Newtral - e . SHOWN AT LEFT
© | S = - /
I — S )
3 < A AA L ~ w2 B a
—t AL w2 2
R = S 2 T -
When pot. transF are used =
/ [T M connect as shown below
3 5 1 Neutral
© <o
NI N
~ = e
Fig. 22—Type R-2, 3-Phase, 4-Wire, Delta, Using One 2-Wire Fig, 23—Type R-2, 3-Phase, 4-Wire, “Y" Using Three 2-Wire
and One 3-Wire Current Transtormer. Current Transformers.
|
— |
o \When contatts = .
[ crelusea con-
__/\/\__] fect rmolon, Syn MWW When contacts are
Sy Motor agd feater i A used connect motor
| DV heré, ang heater here
1 4
! I
VW "'1 Heater when used
I feater 0\ ]
when used | I
VW { |
N / ! { I
bbb e
v or alarm con-
/ I JI tacts when /1% Czj_l/g QALK 5?6‘2 v &K
= For alarm contacts

ﬁ
—

'

I

)

|

:,_l

A % ﬁsed,
i y $ = when used
| Jods feon Mw&:lwzw” G ,
- p B A A,
;L O S 2 g ENANS T
> v N v - \\‘ —— - <
“5' 7 RN 2 N NN Neutbral ~
~ T T Neutral - -
7 [ Reactive Component ~|
When pot. trans. are e Compensator -1
] @SN wsed connect as show nbelow. A \~'
L2 i I =
€7 T i S
~ . Neulral S [——
For self contained meters connect as shown belew. ‘wj ‘WJ

ol of VZOQ (ioyﬁol} ‘60[2 7 [/‘0/70/7 M M N lVelIfl/‘ﬂ/
GqURRRaRuEN e
/ 3 ‘ ¥ S
e— | L — %
N g Neutral ~
Fig. 24—Type R-3, 3-Phase, 4-Wire, “Y". Fig. 25—Type R-3. 3-Phase, 4-Wire. “Y", Reactive Connec-

tions Using K-4 Phase Shifting Transformers,
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CONNECTION DIAGRAMS — FRONT VIEW

e

B

When contacts are
used connect motor
and heater here

Line
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QAVA_
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Fig. 26—Type R-4, Totalizing, 3-Phase, 3-Wire and Single-
phase 2-Wire.

Fig.27—Type R-4, Totalizing, 3-Phase, 3-Wire and Single-
phase 3-Wire, Using One 3-Wire Current Trans-
former (Singlephase Circuit).
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Syn.
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|
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/ A I S,
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N
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3 H AT
o W i
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Lo

Neutral

Neutral

When contacts are
used connect motor
and heater here.

—Heater when

used

alarm

Load

X
3
o

~

Self contained meters are connected as Shown below

GOV 0Lz 9¥5 963 9L QM ?i?yz?[/ oM oM
D

Load

Fig.. 28 —Type R-6. Totalizing. 3-Phase. 3-Wire and Single-
phase 3-Wire.
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Fig. 29—Type R-7, 3-Phase. 4-Wire Delta.




CONNECTION DIAGRAMS — FRONT VIEW

I.L. 42-413 €
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! 1 used
NES 20¢
for alarm
Z contacts
d A
G oY b0y S73be,be; 81 00,0 by 877 BT When wed Heater
] [ Y when used.
2/ \V/I: A E ‘ for alarm
2 3 o " T T ————— - / N R /can!arfsd
o ~ Newtral _ ¥y 1 ({M when used.
Vi 4] d S
[t When pot.tran. are used B G oY GL0VARGRk Voﬁgj?l/oil};% G St S ‘
PO LONS connect as shown below. l ! Py e
o2 Jl_ T i | Neutral _ ~, .
< » Ja— S
N '; Neutral N 5l 7 N]
) Foc se: “coftained meters connect as shown below.
Self contained meters are connected as shown below. - o’[i?l/z Of_?”fyo o ?VUOQ?V(] oM ol
L_Q0.0¥ Q02 QI3QC5005 010 0C2016 Q6 ON ON| 3 JJ 1 '
/ __I b — S <] Newtral 3
4 E 3 S
<3 3 ~
~a Newdral
Fig. 30—Type R-8, 3-Phase, 4-Wire “Y". Fig. 31—Type R-9, 3-Phase, 4-Wire Delta.
ANA
Syn. S =K
totor ir r . ‘J
f ANADE Heater
|l { when used
N 2
|

L 1
C Vi C3Vy C2 Cq Cq Coly C3 V2 C/—J
Q K Q

Self contained meters are connected as shown below

P
|
.
n =
I Thase Al 1 A
(4 TAGAGES . o
L3 HvAvAvr"_ S
3 yEhase8 AN IR
0 Neulral yvy
v | Nz} Az _ _
/ Y3 When pot: L‘l‘G/;?Sf.‘ are used ==
connect as shown be/ow.
R
o pPhgse A ] I -
£33 Dhase B + S
~ g Neulral ~

hase A

7999 1219151 14 19 TE P
_—] { T ———

| —

Neutral

load

/
o 2
& 3 Prased
S hase 8

[

Fig. 32—Type R-10. 2-Phase, 5-Wire.
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CONNECTION DIAGRAMS — FRONT VIEW

When heater only i's used or when
heater and alarm contacts on rié
register onlyare used

For alarm contacts When alarm con-
tacts are used on both registers
connect heater to terminals “M-M"

Marking when used with
phase shifting transFormer

e
Syn. NN
Motor |
a
I ¢tV V363 C3 V2 ve CII_ c/ 03?3 c3v2vect [
[e]
OOOOO,T?)MMQ&\O‘%O&O%@O
B o 1 - '
i3 =
ol () / R
£2 M B 3
3 S
3 = =N 3 la — -1
v/ l/.? ve Ve Z VJ" V2 VZ
o G ooo0o O Ween potential
transFormers are
used connect as
= == Shown
/ o Current connec-
‘é’ 2 )| 2 l N tions same as
~N 3 J ~ above
W7 VJOC3 c/ V/ QCJ c3ve vecr O O O  Forself contain-
T Y77vs ed meters o
, néct asishow n.
© -
£7 3 O
S S

NOTE :

7o Line |
Toltine 2
7o Line 3

Type K-3

ToTerm. V7
7o Term. V6
To Term V5
To Term V4

Phase Shifting Transformer

whea used

Wheg)l the Phase Shifting Transformer is Connected as Shown Above for Measuring Reactive Kv-a., Voltage 4-5
is 90° from Voltage 1-2, Voltage 6-7 i1s 90° from Voltage 3+2.

Connections are Made for Forward Rotation of Reactiveg@omponent Meter when Power Factor is Lagging Phase Rotation
is 1-2, 2-3 and 3-1
If Phase Rotation is Reversed Leads 4-5 Must be Reffersed @t Reactive Compenent Meter or at the Transformer, Also Leads
6-7 Must be Reversed.
If it is Desired to Use Meter on Ieading Power #actors’leads L-5 Must be Reversed; Also Ieads 6-1.

If it is Desired to Prevent Reversal of Rotation“when Power Factor Changes from lLag to Iead or Vice Versa

Comronent Meter Must be Equipped with a Ratchets

the Reactive

Fig. 33—Types R-22, -42, Duplex 2-or 3-Phase, 3-Wire/

—T

When healer only is used or when
heater and a/arm contacls onone

i register only are used

For alarm contacts. When alarm con-
tactsare used on both registers
connect heater toterminals “M-M"

For self contained
meters connect as
shawn at left.

CrVyVeCzCaVgVo O/ M M
Q 030 ? ? Q.0 Ol
| .| L
1 e = |
/Ph - SV W~ / S
o 2Fhase 2 — 3
5 3 3. —a N W S
2Phase 8 2 ~
Vi V4 vz
/| " Y e Vi —W B
Wihen pot.transf When pot transf
Phase A gre used connect are used connect
MAA A5 shown MMM as shown
/ \ /
¢ = 2 : ¥
i H 3
Phase B
o) q
Cr V/oV3 (,’3063%/4 (Z3(4] @8 ° C/ l//?l(;(?ﬁ )6‘3Q|/4 143 C/O co
Phase A / A
» z 2 ‘ I
~ "P?mseB ‘; N

NOTE : A Phase Shifting Transformer
18 Not Required for Measuring Reactive
Kv-a. on 2-Phase Circuits. The Poten-
tial Coils of "A" Phase and the Cur-
rent Colls of "B" Phase are Connected
to the Same Reactive Element. Simi-
larly the Potential Coils of "B" and
the Current Colls of "A" are Connected
to the Other Reactive Element.

Fig. 34—Types R-22, -42, Duplex, 2-Phase, 4-Wire.
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CONNECTION DIAGRAMS — FRONT VIEW

L.L. 42-4T3)C

Self contained meters when used are connected as shown bel gl

' [INAAATT
1
FJVV\N_ - Heater when used
~A\N\A~
™
. ule
I == iy |
i R
. ] For alarm contadtbs
Connect motor P L S — Rl
and heater here I e =
when one set of ¢ UL / N Markings when used with
alarm contacts @2 FAIL L —4 3 phase shiftingdransfor mer
are used. 53 PPN 3 — 3
~o ~ v VNeutrdl G AV V/Veutrg/ ~
When pot: Eransf are used connect as shown
= -1
DO / A .
w2 IR 2 ] 3 Type K-4
£3 It 3 1 3 ——— -
~o Neutral 0 Newtrg! ~

1, To Term. V6 € V6’

To Term V5 € Vs'
To Term. V4 € Va'

Neutral Neutral

when used

ON LEADING POWER FAcTORWS, DESIRED REVERSE LEADS AS ABOVE.

Cr ViCalipCsV3\pCs Vng VoC/ CyVyCp Vo C3ValpCalpCe VpCi M M [
}_? Q -jj o?ggqioo To Line/ 12 3]0 3}_5
EL/neZEE -
S ._j !___ 10 Line 3
~J

0 Phase Shifting TransFormer

NoTE: CONNECTIONS ARE SHOWN FOR FORWARD RoTATION ON CAGGING POWER FACTOR WHEN PHASE SEQUENCE IS
1-2-3. IF PHASE SEQUENCE 1S 3-2-1 REVERSE LEADS (V6 ANDIVA, V5 aAND V6/, V4 AND V5. IF ForRwWARD RoTATION

Fig. 35—Types R-23, -43, Duplex, 3-Phase, 4-Wire, “X".

- Use these markings only
for connections to phase
shifting transk /
Connect motor &
Type k7 ¥

heaterhere when 0 T
ong, sel'ofyaidrm p— ) VVoutral
contdiets are used 3 L1 v T LS 4
® te- S ‘é’ﬁ{LA
YRS S35 =
3 = = ~ o~
g

Vv
Pot. transf when u:ed shw’d be connected as shown be/ow

o

Vi % ) z V/ Y Vg . T it vy
Neutm/ | @ ARl A Neu*m/ Prase Shifting
@3 ’g m3 E Transformer
g S )
\A ~!
Se/f contained meters when useq ¢re connpc*ea as shown be/vg_nw
53?0162]71/2 v % T S ?yg o57os JOMTCZTVZ )
3 I ? ' <1 T
S
3 ~3 '\ T ~d
weutral 2 4 reutral
Notvr: CoNNECTIONS mr bHO\’\\ FOR FORWARL wutaATION OF Reactive METur oN LacaiNg » Factonr
Wil Paase CE 3 d 3y o SEOULNCE 0R ON

LEaviNG Power l‘AL Tor REvE L1:4Ds To V6 AND V5 aAND REVERSE Luaps o V1 ann V4.

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

Motor /‘/eafer when used

1
1V ezils )eafes Vo Jee ol
V

|
i
|
- '
C2 )75 CJ'II’%‘}V{TZ !
AH
/

L Tig 1ok, 1165
; o — LT - Mar/(/'ng when used
w2 L Y a—d ~—— % With phase shifting
:\s‘ ) \NIAP” ;?)___l_ —7 § transformer
" Pot transt when used should be connected as should below Phase Shifting Transk

Current connections as above Tyoe K5

fie o g9t Leda sl G0l Marking when used

r o | ek [V VoL 15, with p fase shifting
I 5 érons former

2 =

S

S

~
Neutral Neutral

NOTE: When the Phase Shifting Transformer is Connected as Shown Above for MeasuBlng Reactive Kv-a., Voltage 8-5
1s 90° from Voltage 1-2, Voltage 6-0 is 90° from Voltage 3-2.

Connections are Made for Forward Rotation of Reactive Component Meter whem Power ‘Bactor is Iagging and Phase Rotation
1s 1-2, 2-3 and 3-1.

If Phase Rotation is Reversed Ieads 8-5 Must be Reversed at Reactive Component Mgter or at the Transformer Also leads
6-9 Must be Reversed.

If it 1s Desired to Use Meter on Ieading Power Factors leads 8-5 Mugtpbe Reversed; Also Leads 6-9.

If i1t 1is Desired to Prevent Reversal of Rotation when Power FactonfChanges from lag to Iead or Vice Versa, the Reactive
Component Meter Must be Ejuipped with Ratchet. ~n,

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

Syn. Motor 1201

AN
r\/\/\'-'- h
20V, G iz0v. ||| ¢z
I Iv—)— AN n M

lcg e

2l o=l

Heater when used

For alarm contacts when used

Use these markings only
For connections to phase

VAT AN T
v %
Cornect motor & Q{j 3, / " o
ﬁé’ﬂffft/??fe/wheﬂﬂ W ‘\‘H\a’ Vo Vg I/4:/ shifting transk
ane set of algrm t 1]
o used /) VA < —~ AL
contacts are us g A o ra 2 WS ¥ Tpe 9
B AN 2% oA 3 IAE s
~! =
_"-'ivAVL_ e TAL . .

ToTerm. Vg

Se/f contained meters when used are connected as shown below '

7o Line ! To Term. Y/
iy CoMeC3Ve VoCs o C2 WGy Cr vy CoVaCs VYo C3 VoCoVaCy 7 M : 7 VS
Tol !
L79999¢ TPy o0 ol - To Term. 444
/s To Ling 3. . To Term. Vg

%3 /] eutral Neutral . Zolimed T —————<To Ferm V2
S| 2 t & 240V Phase Shifting TransFormer

~ when used

NOrE: CONNECTIONS ARE SHOWN FOR FORWARD ROTATION ON LAGGING POWER FACTOR WHEN PHASE SEQUENCE 15 1.2, 2-3, 3-1.
WHEN PHASE SEQUENCE 1s 3-2, 2-1, 1-3 REVERSE LEADS VO AND V4, V5SAND V4, V6 AND V2
Ir FORWARD ROTATION 1S DESIRED ON LEADING POwER FACTOR REVERSE LEADS As ABove. M

Figa88—Type R-29. Duplex. 3-Phase, 4-Wire, Delta.

18



k!

.

CONNECTION DIAGRAMS — FRONT VIEW L 42-4% C

|

Lol
LVl
Lv3
163
LV
Lc3
Lol
uo!
uvi )
uv3
uc3
uv
uc3
uel

COMMON
LINE
GOMMON

OGINY — i —

WHEN POTENTIAL TRANSFORMERS ARE USED CONNECT AS SHOWN BELOW

wi Lv Lv3 uvi uv uvs
e ————1—
== =

GOMMON 2 +
LINE 3 toap
COMMON 2
3

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

Type K-3 Phase
Shifting Trans.

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 Kilo-
var elements when power factor is lagging and

phase rotation is 1-2, 2-3 and 3-1.
;,:1:] If phase rotation is reversed, leads 4 and S must
mnpan T N be reversed at reactive component meter or at the

L phase shifting transformer; also leads 6 and 7
oad
must be reversed.

If it is desired to use meter on leading power
factors, leads 4 and S must be reversed, also leads
and 7.

Line Ling
CN- U~

Load

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