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OPERATION ¢ MAINTENANCE

INSTRUCTIONS

RECORDING KVA DEMAND METERS

(TYPES RI-2, RI-3, RI-4, RI-6, RI-7, RI-8, RI-9, RI-10,
RI-32,(RI-38)’

Fig. 1=Type RI-2 Recording KVA Demand Meter.

INTRODUCTION

Type RI recordings Kva meters provide
readings of Kwh,[Kvarh, and Kvah, a record on
one chart _ ofy Kw, and Kva demand, and an
indication of ,power factor. Power factor for
any time intérvaly such as the time of maximum
demand and“avesrage monthly power factor may be

computed from“the chart.

sets of 1dentical
elements., One

RI meters have two
standard ‘watthour meter
measures true watts, the other 1s connected
through an external phase shifting transformer
to: ) measure vars (reactive component). The
differential

mechanlism arranged to add the motions of the

meter contalns a ball-type

SUPERSEDES L 42-4141B

two mater elements vectorlially and thereby
drive a demand register in proportion to the

vector sum of the kilowatts and kilovars.
When used on 2-phase cilrecults, no phase-

shifting transformers are necessary.

The Kva demand record 1s made graphically
upon a strip c¢hart by a pen driven from the
ball. Its rate of movement across the paper
1s proportional to the total Kva 1in the
metered ceircuit. The Kw demand 1s obtailned
by means of a "stop" driven by the Kw gears
traln. At the end of the time interval, the
pen 1s dlsengaged from the Kva gears and falls
back until arrested by this "stop”. It pauses
momentarily and then 1s reset to zero. As the

EFFECTIVE NOVEMBER 1951



TYPE RI RECORDING KVA DEMAND METER

paper chart 1s moving during this "resetting
period", distinct vertical marks are made at
both the Kva and Kw demand points.

The clock mechanism which trips the pen and
advances the paper may be any one of three
types as follows: (1) all-electric operation
in which a synchronous motor determines the
time 1nterval and winds up a spring which

when tripped by the interval mechanism trips
the pen and advances the chart; (2) a clodgk
in which a svnchronous metor determines the
time Interval and a separate hand-wound spring
mechanism trips the pen and advances the
chart; (3) 2 mechanical unit in which a 485-
day hand-wound clock determines the time 1in-
terval and a separate hand-weund mechanism
trips the pen and advances the chartW All of
these clocks are interchangeablen

APPLICATION CHART

TYPE NUMBER OF ELEMENTS
RI-2 2
RI-3 3
RI-4 3
RI-6 3
RI-T7 2
RI-8 2-1/2
RI-Q 3
RI-10 2
RI-32 I
RI-38 i

CIRCUIT APPLICATION

3-phase, 3 wire opf2=ghase, 3 or 4 wire
3-phase, 4 wire‘wye
Totalizing W -phase, 2-wire and 3-phase,

3-wire

Totalizing l=phase, 3-wire and 3-phase,
3-wire

3-phage, W -wire delta-
3-phase, 4-wire wye
3-phase, 4-wire delta
2-phase, 5 wire

Totallzing two 3-phase, 3-wire cir-
cults.

Totallzing two 3-phase, 4-wire wye
circults.

INSTALLATION AND OPERATING
INSTRUCTIONS

The RI meter 1sddesigned™o be elther front
or rear connected. A® receilved, 1t 1s adapted
for front connection. HOwever, brass studs
are included, whichj s#hen screwed into the
terminals on the back of the meter, convert it
into a rear connected meter sultable for
mounting ®n a switchboard or any panel where
the wiring 1Is from the rear. Outline and
drilling plang are shown in figs. 9 to 15.

The,meters are furnished with 15, 30, and 60
minute Intervals. Current capacities of 2.5,

5, 15 and 50 amperes and voltage ratings of
120, 240 and 480 volts are supplied. The
meter may be supplied to have chart full scale
equal to either 1508 or 100# nominal full
load. The 2.5 and 5 ampere meters have direct
reading charts and registers but a multiplier
must be used for all 1indications on higher
rating meters.

The meter 1s manufactured 1n the types
described 1n the table below.

Mount the meter taking care to have it
level. It 1s best to place the level on the
top edges of the register. Connect according
to the appropriate dlagram of Figs. 16 to 31.

v,




TYPE RI RECORDING KVA DEMAND METER

SPRING

SPRING
GEAR

Fig. 2—All Electric Clock-View of Mechanism.

Remove the zord and pazer used toWgecure the
inkwell, <chart and pen, ball camplage and
discs. Place the Kva ball carefully on
I'faball 1s

cccldentally drepped or otherwidse (damaged, re-

carrlage. Handle with care.
place wlth a rnew cne.

If the meter has
check the operatlidangas follows: The spring
(F1g. 2) should have'ore and one-half turas
tenslon Just aftep tripping. If thils condl-

an~ all-electric clock;

tlon has been disturbed, restore 1t as follows
before putting fthe smeter 1n operation. Pull
the latch dem down and allow the spring to run
down. Turn the knob "DD" slowly until the
stop pin ondthe 'gear 1s 1n a neutral position
Just behind thé trip latch. Then hold the
spring gearddnd turn knob "DD" 1-1/2 turns.
Release the spring gear so that the stop pin
1s held by the 1latch arm. Reset pointer on
zero and turn the knob "DD" one revolution to

eheek operatilon.

I1f the meter has a hand-wound clock wind the
springs .and start the clock. The maln spring
used to determine the time interval should be

LL. 42.414.7Q
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Fig. 3-—Sucggested Method for Trimming Leading End of
Paper Chart when Starting.

wound every month. The maln spring which
advances the chart should be wound according
to the followlng schedule. Thils also applles
to those clocks which have a synchronous motor
interval mechanlsm but a spring driven trip-

ping and chart advancling mechanilsm.

Interval of Meter

15 minutes - every 1% days
30 minutes -~ every 15 days
60 minutes - every 60 days

The regulation of the spring driven clock 1s
accompllished 1n the wusual manner, by moving
the small arm of the escapement mechanlism
toward "F" or "S" as marked.

Before 1nserting a new roll of chart paper
cut the end as per Fig. 3. Slide the roll
endwise over the spindle "W" (Fig. 7) and
bring the ends under the guldes and over the
roll "N". Loosen lock-nut "U" to allow roll
"N" to turn freely. Slide the end of the
paper 1nto the slot 1in spool "X" and take
several turns on thils spool. See that the
edges of the paper do not bind under the
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guldes nor rub against the sides of the metal
frame holding the spool and that the pins of
the roll "N" fit 1into perforations along the
edge of the paper without tearing. The paper
must lie tight against the roll.

Remove small ink bottle and well. Fill
bottle with ink supplied. Other inks may eva-
porate too quickly and clog the pen.

Fill the pen and start the ink flowing by
moving the fine wire back and forth
the pen tip until ink appears on i1t. The wire
must be removed during normal

through

operations.
Flow 1s best started in a "V" type pen by in-
serting a razor blade in the "V" and drawing
it back and forth until flow 1s started.

AdJust zero as follows: Press the bell crank
"H" (Fig. 7), allowing the pen to trip. If it
does not reach zero, first determine whether
it has been stopped by the kw stop "13" under
the right side of the cross arm holding the
pen. If it has, turn the kw worm, "A" to move
the stop away from this arm. Then turn the
corresponding worm "Aa" on the kva (left) side
so that the pen rests on zero with the beld
crank "H" held in the tripping position _and
turn worm "A" so that pin "G" 1s Just“n
contact with sector "V". If the pen doesgnot
return to zero, but can be moved there /by
hand, move welght "C" further out on the cross
arm. Thils weight should be set _to make |\the
pen return to zero even 1f the deflection was
small. On the other hand, 1t should net be
set 1in such a way that the“pén returns with
excesslve speed from large defilections. The
worms "A" and "Aa" actually Move the gears
with pins "G" and "Ga"_whlehgare stopped by
sectors "V" and "Va".

Check the zerof setting as follows: Run the
kvar disc alonegfenough revolutions to bring
the pen up to the first fine line on the
chart. This 1s equal to 1/5 of the
tions as determined in "Checking Correct

revolu-

Demand Reglstrapion" Section on wage 5.,
Loosen the, thumb nut "U" and move the chart
slightly te,draw a line. If the pen 18 not
exactIymonythe chart line turn worm "Aa" until
this I8 accomplished. Recheck by trippings the

penyand running the required number of revolu-

t 'ons yagain.

It may be observed that there i1s a slight
variation 1n the zero setting:on successdve
resets. The amount of the variation depends
on the capacity and interval of the meter and
1s unavoldable since on re-engagement, the
worm wheel does not mesh 1n exactly the ®&ame
way with the worm on each reset By making
several checks the best gompromise can be
established.

Check the kw setting in /he)samé manner as
follows: First demesh the™ Kva) gearing by
loosening the thumb screw®Z"®this screw has
a left hand thread) 4nd moving the interval
wheel "Y" 8o that ghéytrip arm "H" 1s on top
of one of the smdll wheels. Then run the kw
disc the same nufiber of revolutions as above.
Move the chart (and "If the pen 1s not exactly
on the chart line readjust worm "A".

Check ggthat |\ the” pen makes distinct vertical
marks at the “end of the pen stroke and at the
Kw demand point. Hold the bell crank in and
then move th€ pen to a point near full scale
and_move, the "Kw stop" to some point below.
Then/trip the clock-and observe the action.
If [unsatisfactory loosen the thumb screw "Z".
(This screw has a left hand thread). Turn the
interval wheel "Y" so that the trip lever 1is
about half-way between the large and small
rollers. Tighten thumb screw "Z" and recheck
the operation.

With the meter elements belng driven, check
for correct operation as follows:

a. With both elements rotating at the same
speed forward to the right, the P.F. polnter
should indicate 70.7% lag.

b. With the reactive meter at rest, the
P.F. Pointer should indicate 100%.

c. With the watthour meter at rest and the
reactive meter rotating forward the indication
should be 0% lag.

d. With both meters rotating at the same
rate but with the reactive meter reversed, the
indication should be 70.7% lead.

Calibration AdJustments

There are four basic adjustments which may
be made. On two and three-disc meters the
adJjustments are as follows:

N

R
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Full load~ moving 1ron discs above disc gap
to the 1left 1ncreases meter speed and vice
versa.

Light Load- Moving the screw at the left of
the frame and below the disc 1n the clockwilse
direction 1ncreases meter speed and vice
versa. (F in label indicates fast).

Phase Balance- Turning the screw at the left
of the frame and above the disc, moves the
balance plate 1n or out of the electromagnet.

Moving the plate out decreases torque.

Power Factor- Increasing the resistance of
the loop mounted beside each electromagnet 1in-
creases speed and vice versa. The loop 1s
closed with a soldered Joint and resistance 1s
increased by closing the loop closer to the
end of the wire.

On four disc meters, the adJustments are
the same except for the followlng:
Full Load The keeper 1s 1located 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 elementimeters
but are 1located alternately to thé right and
left of the frame. Those on the right are
turned counterclockwlse and those on, thepleft

are turned clockwlise to increasegdspeed.

Phase Balance - The phase balance adjusters
are accesslble from the front of{) the meters.

Turning them counterclockwlse “lmnereases speed.

Checking Correct Demand Regilstration of All
Scale Points.

The demand 1ndlgation may be checked by
noting the advan€ement of the pen for a defin-
ite number of dis¢ revolutions. It 1s recom-
mended that only the Kw side of the meter be
operated fip8&t and that the Kva gearing be
demeshedy, /By meéans of the followlng formula
the number“offdisc revolutions between maln
chart division 1lines (.1, .2 etc.) can be
computed.

KW Disc 25 x (Interval in Min-
utes - 15, 30 etc.)

Revolutions Between = ffumber of Main DIvisc
Main Chart Lines

For example the RI-2, 120 volt, 5 ampere, 15
minute interval, full scale equal to 150% of
full load meter, has a chart with full scale

ion Lines to Full Load.

il 42414.1C

equal to 1.5 Kw and 15 main division lines
(at .1, .2, .3, etc. to 1.5). Th¢ number of
mailn division lines to full loadh(1.0 Kw) 1s
10.

Using the above formula,

KW Disc 5 1
Revolutions Between = _fif;_f = 37.5
10

Main Chart Lines

37.5 would also ‘bBe the correct number for a
similar meter “In which full scale equals full
load since [fhere would sti1ll be 10 mailn divi-
sion lines“€o full load. For easy reference
full load) hls ‘always marked on the name plate.
Thds formula 1s applicable to all meters.

To) check the Kva-gearing 1t 1s best to
operate the Kw and Kvar elements at the same
speéed by connecting them directly 1n parallel.
When this 1s done the formula becomes:

.707 x 25 x (Interval 1in

Disc Revolutilons Minutes)

Between Mailn
Chart Lines

Number of Main Division
Lines to Full Load

If there 1s a constant relation between
the speed of the Kw and Kvar discs even though
they are not the same, the deflection for a
glven number of revolutlions may be computed.

Placing Chart 1n Synchronism

To set the chart 1n synchronism with actual
time, turn the polnter on the callbrated dial
(See item "cC" - Fig. 7) on the side of the
clock untill the escapement 1s released, allow-
ing the chart to advance and the pen to trip.
Then stop the discs of the meter and the motor
(or mechanical clock by blocking the gear
driving the escapement with a plece of paper).
Loosen thumb screw "U" on the clock shaft
which drives the chart, allowlng the chart to
be advanced freely. Rotate the chart until
the pen 1s at the polnt where the present
interval should have started and tighten the
thumb screw. Set the pointer on dial "CC" to
the number of minutes which have elapsed since
the time indicated on the chart. Then allow
the clock (or timing motor) and meter discs

to operate.
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An example may make thils clearer. Suppose
the meter had a 15 minute interval and that it
1s 10:20 A.M. It 1s desired to start the
next time 1nterval at 10:30 A.M. First, the
pen 1s tripped as described. Then the timing
Next, the
chart 1s advanced as described, so that the
pen rests on the 10:15 A.M. point. The
pointer 1s then set to indicate 6 minutes
if the time 1s 10:21 (10:21 - 10:15), 7 min-
utes 1f 1t 1s 10:22 etc...... and the meter
discs and the motor are allowed to start.

motor and meter discs are stopped.

MAINTENANCE

General

All RI registers should be given a periodic
cleaning. The frequency of the servicing
varles according to the conditions to which

the device 1s subJjected.

It 1s not possible to specify in a general
instructton leaflet any rigid rules to govern
time 1intervals between servicing or inspec-
tions. The conditlons 1n applicatlon are do

varliable that dependence must be placed uUpen

the experelnce and Judgement of the local
operators.
The register should be removed, from the

meter and the gearing cleaned whth“amgood
grade of <clock cleaning fluld. LIt should be
dried thoroughly after cleaningi The, register
requires no lubrication.

The meter elements are servieed in the usual
manner for watthour meters.

With the exceptilond of “the motor and clock
gear traln all ofifthe moving parts on these
meters operate at lowi8peeds and with practic-
ally no mechanical 1load. They, therefore,
require very little lubrication. The motor
lubricated at

Motor maintenance 1s described 1n a separate

bearings are the factory.
publicéation, "Demand Motor Malntenance Manual"
which 18 avallable

plete repaliring and
avallable at the factory.

upon request. Also, com-

overhauling service 1s

Add a trace of oll S#935736 to the shaft

bearings in the clock.

Changing Interval or Meter

Both the clock and the reglster ndst be
changed 1n changing the 1nternval “of a meter.
15 min. clocks may be convertédito 30 minute
clocks and vice versa, by the remo6val or addi-
tion of one large and one small, roller on the
wheel "Y"., To converg,toWesffrom 60 minute

Fig. 4—Ball Type Ditierential Mechanism.

interval clocks requires 1n additlon a gearing
change. A change 1n reglster gearing 1s 1n-
volved 1n all interval changes.

PRINCIPLE OF OPERATION

Ball Mechanism

The ball mechanism 18 shown 1n detall 1n
Fig. 4. Two horizontal shafts are driven by
the meter elements. As shown in Fig. 5, these
shafts terminate 1n driving discs which are
located so that the lines from the center of
the ball to the two polnts of contact are at

v
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=

4]
Reactive Kva

Hour Metor Kw Hour Meter

Fig. 5—Action of Ball Mechanism at 70.7% Logging Power
Factor,

90 degrees from each other. Thils gilves the
ball a resultant motion which it in turn tran-
smits to the driven disc shown at the ftop.
This driven disc 1s swiveled in Jewelgbearings
to follow the vectorial direction/of the sur-
face of the ball. 1It, in turn, drives the Kva
demand mechanism of the register. “EigsW)5 and
6 define this action.

The driving discs "@ " and "do" cause the
ball to rotate about (fheWaxis, '"X-Y", the
position of this axis,being determined by the
relative speeds of the,driving discs. The
speed of the ball 1s equal to the vector sum
of the disc speeds. / The driven disc (being

1L, 42-414.1C

pivoted) shifts 1ts angular position ‘aecording
to the power factor. Thus, by the addition of
a pointer and a stationary dial marked accord-
ing to the cosines of the angles, power factor
indication 1s obtained.

It 1s evident that “&f ¥he watthour and re-
active meters are grofating forward at equal
speeds... the condtdon at 70.7% lagging power
factor... the twoWdises, "d;" and "d," run at
equal speeds and the ball will rotate about a
horizontal g@%X%s, “"X-Y", 1in the plane of the
paper. If\ we ‘draw a radius, "a", from the
disc "df™pperpendicular to the axis, '"X-Y",
and a (radius""b", from the point of contact
of\"d»",“rgd11 "a" and "b" will then be pro-
portional to the speed of the watthour and re-
active) meters. The wheel "W", rotates at a
speed proportional to the radius, "e¢", which
Isfsomewhat greater than "a" or "b". It is
evident that the two triangles, "a-b-c", are
equal, and 1t can be proved that they are
equal at all power factors. Since "a-b-c" 1is

a right triangle, c =va2 + b2...the vector sum
of "a" and "b", the integrated motion of "Ww"

1s then the vector sum of the motions of the
watthour and reactive meters, and is equiva-
lent to Kva-hours. The wheel, "W" 1s mounted
in a frame which moves about the axis perpen-
dicular to the frame in which "X-Y" moves, and
the axis would, 1if extended, pass through the
center of the ball. As the axis, "X-y"
shifts, the wheel, "W" takes a position so

that 1t always rolls on a great circle with a

speed proportional to the radius "c".

tive Meter "dy  d2' hour Meter
Unity Power Factor Lagging  2aro Power Faclor Lagging

{d\ Stationary) {d2 Stationery)

80% Power 70.7% Power Factor Leading
Factor Lagging (di Reversed)

Fig. 6—Action of Ball Mechanism at Various Power Factor

Values,
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Detalls of Operation

Fig. 7 shows the actions of the various
parts of the meter mechanism. Under load the
disc shaft DW (right hand side) drives:

a. The watthour reglster through shaft
assemblles 23, 12, 13 snd 1lb4.

b. One slde of the ball through shaft
assemblies 23, 27, and 30.

c. The stop 19, which determines the Kw
demand record on the paper, through shaft
assemblies 23, 9, 10 and 25.

At any other than unity power factor, the
disc shaft DR (left hand side) also rotates
and drives:

a. The Kvarh register (not shown).

b. The other side of the ball through shaft
assemblies 28 and 29.

Wheel 33 supports the ball, athd third
point, 1s driven by i1t and through, gearings
32, 32a, 34, 31, 24, 12a, 13a andWyliafpecords
the total killovolt-ampere hoursion ¥ the Kva
reglster. The pen 1s driven ghrough’ the addi-
tional shaft assembliesy 9a, 10a, and 26 and
connecting rod 20.

At the end of the timejinterval the trip-
ping latch "H", pushinglagainst the tripping
rod "F", first moves the cradle which carries
one end of the gshaftw9a and disengages the
wormwheel of shaft Qa from the worm on shaft
24 and allows, thef pen to fall back until
arrested’ by, thejhkilowatt stop 19, which has
not, aS,yet beenr dildengaged; the pen 1s held
here momentafily untill the rod "F" moves far
enough to disengage the wormwheel on shaft 9
from the worm on shaft 23 allowlng the pen to
reset to zero.

The welght of the pen and pen-arm 1s
ecounterbalanced by weight "B" and the adjust-
able weights "C" which return it to the zero
position when 1ts driving gears are dis-
engaged.

Ll 42:414C

When falling to the zero position,/ the
rotation of the worms on shaft 9 /and 9a moves
the swinging sectors "V" and "val _Jagainst

which the pins "G" and "G," eventually strike
and thus 1limits the backward movement of the

pen. When the pressure on the rod "F" 1is re-
1lieved springs "E" andf™Ea’ remesh the pen
mechanism.

At the propePr /time 1interval the reset
wheel "Y" 1s rotated Wone-half turn, causing a
movement of bell-crank "H" and a consequent
tripping of gthe pen. Two rollers on wheel "y"
set at 908 to Weach other actuate the bell
crank. The first always actuates the Kva mesh
and thé sécond (larger then the first) releas-
esthe Kw.mésh on shaft 9. Just beforethe pen
begins ¥9 fall back, however, the gear "JJ"
rotates and advances the paper.

The paper chart unrolls from spindle "wW"
passes upward over the face of the roll "N
and rerolls on the belt driven spool "X".

ACCESSORIES
Ratchets

Ratchets are supplied to prevent reverse
rotation of elther Kw or Kvar shafts individ-
ually 1n case of reversal of power flow or
change from lagging to leading power factor.
A double ratchet 1s also supplied to prevent
reverse rotation of both shafts 1n case of
reversal of power.

The single ratchet gears are applled on
the 23 and 29 shafts for the Kw and Kvar sides
respectively. It 1s necessary to remove these
shafts and slip and gear on the ends. The
pawl assembly 1s clamped on the reglster

frame.

The double ratchet assembly (Fig. 8) 1is
fastened by two screws to the back of the ball
mechanism support. The 29 and 30 shafts must
be removed from the register and the crown
gears removed from the shaft so that the two
loose gears suppllied can be slipped on these
shafts. Align these gears with those on the
ratchet assembly and tighten them.
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f3iuili 1 o0
ToAVA -~-{|F TokW
Meter Heter

Fig. 8—Double Ratchet (Rear View).

Alarm Contacts.

Alarm contacts are provided for the Kw
side only. The assembly i1s mounted onto the
rear of the register and the sector meshes
with the gear on the 25 shaft.

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.

Phase~8hifting Transformers

Internal connections of the phas@-shift-
ing transformers are shown in detailiin the
wiring dlagrams.

REPAIRS AND RENEWAL, PARTS

Where facllitles, are 1limited or where
only a small numbex of meters are used, it 1s
recommended thatthe mmeters be returned to the
factory for repairsy Whén returning a meter
for repalrs obtain &’ Returned Material Tag
from the District Office so as to avoid delay
in identifying thegshipment.

Wheny, ordering renewal parts, give the
entire nameplate reeding. Always gilve the
nams 0f the part wanted. Check Renewal Parts
Data%2-414 for aid in identifying parts.
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ILL 42- 4741 C

GENERAL NOTES

The data on this page is typical and is based Gear on first shaft in register, . right-hand or
on Type RI.2, S-ampere, 120-volt, 6C-cycle kw-side—E0 teeth.

meters. Gear on first shait in register, leftband or
REGISTER AND CHART DATA reactive-dde—120 esth.
Reglster ratlo (R,)=3,000. Full-load of demand chart—1 kw.
Gear ratio (R,) =18,000. Full-scale of demand chart—1.8 kw. for 1 kw).
Test constant (K,) =2,400. METER DATA
Pinion on diso ehaft, right-hand—12 testh. RPM at 300 watis per elexment—28,
Pinjon on diso ehaft, left-hand—24 teeth. Watthour constant (K;) = 34,
BURDENB
Values given are fo7 a single ol at rated and voltage (120.volt basla)
Volt-
Amperes Weits Vars P
RI-2, R1-3, RI4, RI.8, RI.7, RI1.B
[ o A .89 26 .53 “
Podential Coll (KW slde). . ........coviviiinrinssss 138 a8 138 18
Potential Coil Md&dﬂ-ﬁm.hduﬂw‘é
phass-shifting transformer)*®
} phaset. . . e 23.7 =11.8¢ 203 -80%
a yhm ................................ 237 19.4 148 81
’ubnﬂdCdlh aaxa.dm-am {ncluding K-8
PHEBeZ . ... 208 209 ana Fed
phase . ..... TR N 259 ~10.3¢ a0 -38¢
R1.32, R1-38 Msters
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K-3 phase shifting transiormer)**
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Fomatial cea;mmn ol St Loics i ae n
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m poased, . ... e 23 16.1 4 88
Phase . ... B e - 9.1t 244 -383
I-S, l-; K9 Phase an Transkrmer (each
‘]! ........................................... 41 1.3 3.9 a1
K-8 Sllﬂlnq Trangormer (ssch ooll®).......... 11.0 28 108 a8

"!wmwadhmmﬂﬂddodaﬁuzmw t N phase rotation i 1-2-9 then phase 1.2 lage phese 3-2

\a thaveiore the phase
&t:t:l.wml-pohntm coil watts 44 £, byeo n‘phn 3-2 ia called the phase, ad
V7 ot burs S potential ol vars-+ renslormer coll vars  § T84 QR indiontes that power 4 betng fad back o the
Velamperes = T+ T i otaten s 133 hes ko
z phn phase 1.0 lage phase 3-0

“X.3,X-8, K.7, .8 transiormers uee two ocils, the K-4 naes a‘ callsd the lagging
thires ocile; nnolyphms-ehalhdlholowuphm

NETER  OWLA

oimwese |8 e o2 g ——! -7 g fi/zp DIA. (4 HOLES)
nntoen T i e CBsdon® o @ L OPENG  Panel
. s
et 1 L M
e R L) - 2 N 7
; = = F ] 3 F
) prelirsy | K o K
- | g_- " ~ T .
L - T Ao s
¥ ! T 2 197
H % - i m
¥ 2'. iy \&1 [ 7» Ao oM { T
A 4 11
i A Tﬁ““ S | —io—  fe10%
3 T 1 Le ], [
%LT'H“ i = 1%gpafe gy PANEL 20,
‘= " § conrems
OUTLINE DIMENSIONS DRILLING PLAN

Fig. 12—Outline Dimensions. Types R0, 4, 8. 9. 92, 38 Fig. 13 Outline Dimensions. Types Ri2, 7. -8, -10 Metens

Moeters with Hinge Covers. Flush Type.
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TYPE RI RECORDING KVA DEMAND METER

1, A {4 HOLES 201 DIA.
32 DIA. (4 HOLES) EahoLes
23Y, 8 g OPENING IN PANEL
. [ S — é@—
T TEE] ‘ @ 1
\ 2 : ] :
N > | o 1
b 4 iv i ¥ Lo b 3\"‘ ————
N F llerolg— | @ * Y >
s E
= I'_ 20 lg-— 19 o)
Vig~He7 Srg~ 10 Vg o] 4] ‘23
PANEL L gil, |
8l 213 nnn oo ol il
_OUTLINE DIMENSIONS _DRILLING PLAN Y = i "i"

Fig. 14OQutline Dimensions. Types RI-3, 4. 6. -9, 32, -38 Fig. 15—Outline Dimensions/Types K-1. -3, -4, -5, -7. -9 Phase
Meters, Flush Type. Shifting Transformers.

WIRING DIAGRAMS — FRONT VIEW

SHUNT COILS~_

; MA:‘\W ~SYN. MOTOR
_—— I Jozr

1 HEATER THERMOSTAT WHEN USED
SERIES =]
CONLS —

WHEN ALARM CONTAOTS ARE
USED CONNECT HERE AND
CONNECT HEATER TO MOTOR
TERMINALS,

NOTE:

VOLTAGE 4-5 IS 90° FROM
VOLTAGE 1-2, VOLTAGE 6-7 IS 90°
FROM VOLTAGE 3-—2.

CONNECTIONS ARE MADE FOR
FORWARD ROTATION OF REACTIVE
COMPONENT METER WHEN POWER
FACTOR IS LAGGING AND PHASE
ROTATION IS 1-2, 2—3, AND 3-1.
TYPE K-3 PHASE j - FOR FORWARD ROTATION ON
SHIFTING TRANSFORMER : OPPOSITE PHASE SEQUENCE OR

: ON LEADING POWER FACTOR,
REVERSE LEADS 4-5 AND LEADS
6—7.

£1 o¥ad's

_-GONNECT SELF CONTAINED
_,sﬁtoMO"‘_f/ METERS AS SHOWN AT LEFT.

LOAD

Fig. 16-—Type Rl-2, 3-Phase, 3-Wire, Using K-3 Phase Shifting Transformer.
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TYPE RI RECORDING KVA DEMAND METER L. 214
WIRING DIAGRAMS -- FRONT VIEW

| S | SHUNT COILS

FSYN. MOTOR

AY
1
P
.’m
A 3
.
1

-
1
L

%
<

o,

SERIES
COlL.

%
X

» WHEN ALARM CONTACTS ARE
USED CONNECT HERE & CONNECT
HEATER TO MOTOR TERMINALS(

NOTE

1 CONNEGCTIONS ARE SHOWN FOR
FORWARD ROTATION OF REACTIVE
ELEMENT ON“LAGG PNER FAGTOR
WITH PHASE ROTA‘HON 24,

i 2 0_3..'05% iR - - -l FOR _FORWARD ROTAT!ON ON OPPOSITE
A8 [y ‘I__I l 1 PHASE SEQUENCE ORON LEADING POWER
Tt FACTOR, REVERSENLLEADS A AND A’ &
T ﬁWTﬁEEMmETER BUAND B’ EXTERNALLY

IR W 5

PHASE A
PHASE B

LINE

F \)/ =
4
q

. S . G
P N

POTENTIAL TRANSFORMERS WHEN USED ARE CONNECTED

AS SHOWN BELOW.
VaoCioHoH o TWWT&‘LTI OMOMp,
A'Ii l ! ] l

INE
"N
LOAD

;3

LOAD

Fig. 17=Type RI-2/2-Phase, 4-Wire.
w‘&iﬂ

SHUNT COILS

——SYN. MOTOR

L -WHEN ALARM CONTACTS ARE
USED CONNEGT HERE AND
CONNECT HEATER TO MOTOR
TERMINALS.

NOTE:—
GCONNECTIONS ARE SHOWN

FOR FORWARD ROTATION OF

REACTIVE COMPONENT ELEMENT

ON LAGGING POWER FACTOR WHEN

PHASE SEQUENCE IS 1-2,2-3,3-1.
FOR FORWARD ROTATION ON

OPPOSITE PHASE SEQUENCE OR

ON LEADING POWER FACTOR REVERSE

LEADS 6-5 & LEADS -4

SERIES
COILS —

1

TYPE K-7 PHASE SHIFTING
TRANSFORMER.

LIN
LOAD

|
w
3 ™
=
) POTENTIAL TRANSFORMERS
(] S, WHEN USED SHOULD BE

TR 4 CONNECTED AS SHOWN AT
i (AN SN LEFT,

) — I
"

LINE
LOAD

¥ig. 18—Type RI-2, 3-Phase, 4-Wire, Delta, Using One 2-Wire and One 3-Wire Current Tranaformer and K-7 Phase Shifting
Transformer.
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TYPE RI RECORDING KVA DEMAND METER

WIRING DIAGRAMS — FRONT VIEW

mj/\,svu MOTOR

SERI el /TNERMOBTAT WHEN USED.
Bus Vd - P N_ALARM CONTACTS ARE USED
/—woonuscr IERER CONNECT HEATER
= TO MOTOR TERMINALS.

NOTE—
CONNEGTIONS ARE SHOWN/FOR
FORWARD ROTATION OF REACTIVE
COMPONENT METER WHEN POWER

FAGTOR IS LAGGING & PHASE

oo | ROTATION 12-3.

FOR FORWARD ROTATION ON

OPPOSITE PHASE S SUENOE 0l
LEADING POWER FACTOR R

ERSE LEADS 48%5 & LEADS 9- 6‘

TYPE K-3gPHASE) SHIFTING

TRANSFORMER,
a
! foi ABrAAA e
w 2 vl\vAvAvAvA 3
z 3 1 vAvAvAvAvAv f 3
-0 - OTENTIAL TRANSFORMERS
[ar i dar AR + WHEN USED SHOULD BE
g p SN0 © GONNECTED AS SHOWN AT
a 53 : S

( SeriesColl < ShuntCall S-W—A—é}ynm/"onaus
| DA Nty g ’ Motor
' ”_M Y | Heater
8l in
| WA i’i}v"\’— when used
4 % : Foralarm
, i Wiy contacts
ory when used
ety %@;@é@ég e UL bk
+ Connect molord heat- NOTE:—Connections are
= erhere when alarm shown for fonward rotation of re-
S Contactsare used etive effﬁﬁntpm lagging power
i pp se sequence is
1 Jhi Phase Shifting oy K
= 0% 5 6 J??;ansformer For forward rotation on oppo-
5 12,3 . :
© / iﬂ" ‘“’“‘ ,A,"‘ o site phase sequence or on leading
< g ey = Q power factor, reverse leads V, and
35 3 3 V! and reverse leads V4 and V'
Self contained meterss/mu/d beconnected as shown below Y~ and reverse leads Vs and V.

:}Z AR, oﬂ”ﬂ Neutral

@T@@‘Vj’c’f

oad

Line

QM-

Neulral

/

Fig. 20—Type RI-3, 3-Phase. 4 Wire “Y" Using K-4 Phase Shifting Transformer.




TYPE RI RECORDING KVA DEMAND METER 1L gda14Vg
WIRING DIAGRAMS — FRONT VIEW

[ ) A W Syn Motor
[TNAAAATTT
Single Phase |_t+Connect motor
Compensator and heater here
whenone set of
alarm contacls
, are used.
14 "y
l ‘ L@bpf%\ Heater
A N when used
NOTE:—Connections are
| e P/705€ J/)/ff//w showrl for forward rotation of
. Tansforar | s v on bssing o
N . 2-3, 3-1. For forward rotation on
%Qk’ B N opposite phase sequence, er on
Sx /2 — CU/T?/WON 3 leading power factor, reverse leads
~oey . N [~ T V., and Vg and reverse leads V¢
S 5 N and V.
7 Self contained meters should be connected as SHown below
(ol iV U3 7 V'ch/?ta@@f;f@vf?cm Voo Caub ol elolol 1
- -
' (g || LG Re%ET]
= = =
N |
xS 8- IS
§§§ / 2 [ (ommon g S
RN ——— —

Fig. 21—Type Rl-4 Totalizing 3-Phase, 3*Wire and Singlephase 2-Wire, Using K-3 Phase Shifting Transformer.

o Syn Motor

_—— SERGApm T o Connect motor
gmq elhase || gl i il |_vrand heater here
ompensalor o AP P w;‘;en one set of
Edd L glarm contacls
\ | o~ are used NOTE:—Connections arc
v L RS- g shown f(;r forward rotation of
! 1 ? reactive element on lagging power
LQ ge (}11/2 £ Ifé% j@ i‘ @ ACaVa C;l}% j!@%’ 3{ZTV5 (- Ziﬁ;fgﬁé y fac::o:' wherfl: ph;zse seq;ence is 1-2,
e 1 ] 2-3, 3-1. For forward rotation on
a o pposite phase sequence,
x e L[%”\wfg%ﬂ j““*--—~-...~_.__~e_ Phase Shi ffi/?(? ?eadoi;lge power e[act::rr:‘ rrelflzrs: lreazr;
N 3 *z.i; = i 325369 lransformer Vi and Vs and reverse leads V4
= \>‘L . : - . /Veatm/ and V1.
NQul v 1 7 N
Pl A s
Ty 2

Fig. 22—Type Rl-4. Totalizing Three Phase. 3-Wire. and Singlephase 3-Wire. Using One 3-Wire Current Transformer (Sin-
glephase Circuit) and K-3 Phase Shifting Transformer.
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TYPE RI RECORDING KVA DEMAND METER

WIRING DIAGRAMS -- FRONT VIEW

SHUNT  COILS
- e o I
SERIES
COILS |
[
%} Vi [} 3 k.
SINGLE I -
ooas: ] : ; s
SATOR “““M""ﬂ 8252
P A I . T
[V C + N
z=
1= é w
[
2 TSELF_GONTAINED METERS RS ARE_CONNECTED _ As ,-SEM-\EUL‘
{FoaPea VL] sVr\':IYA e ‘ivﬁv.ma\aat.fva ox M
= e Tt
¥
:
w o % 2
.08 2
g —————— N wd
go—m

SYN. MOTOR

_ —ALARM GONTACTS
WHEN

EATER WHEN USED

'
fHERMQS?ﬁT WHEN USED

ASE
SRIFTING TRANSFORHER

NOTE
CONNECTIONS, ARETSHOWN

© FOR  FORWARD “ROTATION OF
"‘REACTJVE ELEMENT ON

LAGS'NG POWER FAGTOR

~ WHEN PHASE SEQUENCE IS
1-2, 2~3, 3=1. "FOR FORWARD
ROTATION ONy OPPOSITE
PHASE (SEQUENCE, OR OM
POWER  FACTOR,
REVERSE "LEADS V4 & Vg
AND “REVERSE LEADS

Ve & Vp.

Fiq. Z3—Type RIS, Totaltxing 3-Phose, 3Wire and Singlephase 3-Wire using E-3 Phase Shifting Transformer.

N

YSerfeéCoﬂ

Healer whern
L used

Shunt Coi/'z l Synchronous
. Mobor

1
G Vs ool 6316‘3% )% [ % Cr V/?Cz V3r0353 Wwilz|Ve i
| {

//
connect motoréa
heater here when
A LU Tone set ofalarm

contacts are used

Phase Shifting

}Jq/f/ﬂ.‘— Transformer
e L felaldsre )|

/qw—q F—M‘ 2 > e
®3 - A 3
S e — I e, | S
~ !C,qvmc i o o ol ?té)’% ‘;g Ty < Connect self con-

2 " 2 -....34%:3 ¥ 5&7//76’0’ /??8{8/-5

Y. %E%}_Sﬂq ! E05 shown at feft
P e Z=3

P

Neulra/

NOTE:—Connections are
shown for forward rotation of
reactive component element on
lagging power factor when phase
sequence is 1-2, 2°3, 3°T.

Fer opposite phase sequence,
change potential cannection to
Tedctive component meter  from
6-5 and 1-4 to 5-6 and 4-1.
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Fig. 24—Type RI.7. 3-Phase, 4-Wire Delta Using E-7 Phase Shifting Transformer.




TYPE RI RECORDING KVA DEMAND METER

1L 42-4141C

WIRING DIAGRAMS - FRONT VIEW

Shunt Coil W_ —[ s
. ! 1 Syn. Motor
A i R v
Series Coil| Serres Coil l
! Shunt Coil Shunt Coif 3 iz’gxif [fmotor and
== s162 il one set of alarm
NAY contacts are used
Series Coil Series Corl
: H | ] B Heater when used
_l J:‘ B i’*\‘f/
Crilc2lvslcs (,‘3 Ve Yoo T fes §Cr V/}C}j&{; (] IK3170) (7 %%C;oﬁ o;;
- i _ d T 3 P el
o | ] T
| i
i
i
; 1 I"~Phase Shifting Transf.
k-
. 4
/ —7
¥4 hs
kS i &
NP 7 \
Copnec
L% oM Q0o g CiotmVoq02 g UitV 9 zVagC s o9t S M g o e e St
_J L1 = as shown ak lef
/ (152379455 €77983F
Y — Y 3
3 g s e—— s

NOTE:=Voltage 85 is go°
from “r4z, voltaged6-9 is 90° from
voltage 2-3u, (numerals refer to
compensator).

Connections as shown for lag-
ging Power Factor when phase
sequenice is 1-2-3. If phas: se-
quence is 3-2-1 change potential
connections to RKVAH Meter
from 8-5 and 6-9 to 5-8 and ¢-6.

Earlier wmodels of the RI-8
meters used the Type K-3 com-
pensator requiring different con-
nections.

For forward rotation on leading
power factors, leads 85 and 6-9
must be reversed.

Fig. 25—Type RI-8, 3-Phase. 4-Wire “Y” Using\Twa)Potential Transformers and K-5 Phase Shifting Transformer.

SHUNT COILSZ,

/ t

1

y

4o NOTE:—

B

W/’L'sm MOTOR

CONNECT MOTOR 8
A e
ARE USE|

CTS
D.

1.0 f,}/HEATER WHBN USED.
(L]
CIoME M

CONNECTIONS AS SHOWN FOR
LAGGING POW ER
SEQUENGE IS 1-2-3 10N
OPPOSITE PHASE SEQUENCE OR ON
1 LEAD!NG PHASE FACTOR REVERSE

e | — LEADS 4-5 & LEADS 6-4.
= e iy = 7PH ASE  SHIFTING

% e TRANSFORMER

2 _-\\:;Avg ]] 3

———a w7
5 > AL LoFok MM QOONNEG T SELF
R e et
T‘i Mg 3 L// coumNED XHEF’?

[T 1 ! 14101 %
%3 ——NeutRa 9

Fig. 26—Type RI-8. 3-Phase, 4-Wire “Y" Using Three Potential Transformers and K-4 Phase Shifting Transformer.
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TYPE RI RECORDING KVA DEMAND METER
WIRING DIAGRAMS - FRONT VIEW

Serves Coil Vo /t Rating “Shunt Coil Syn.
W—T /Cur Rating i Hotor
H - SVolt Rating - 12 Vg/é p”‘fp A Heater
2Cur Rating urKat- | when used
L Volt Ratin V\/ 2‘ Volt Rat
2 2Cur Rat : 2Cur Rat @fa/afm
. TV contacts
q W 'l L ? oy ~pdwnen used
P75 1ot ‘/2{5_‘2?5_2?'/45/ RBEG G &) ) '4)5_3{@91% "
| | L — L J T | 1 1.
Connect molor and heat-
M er here whenalarm con-
prezeel] ] r tacts are used.
Ja AR IHAE Phase Shifting
/ " TransFormer
U o L g o
. KM
~ 2 . >—§

Jelf contained meters 5hou/d be connected as shown below yo, i
G O O G 7 Om O, O m oy om0 o om0
0TI 6 Vei@%l@ 144]0/ 6/ ]Ce QQ_? AL bl CE%TC/ i

| Z230750]
/ ===
Lk Ne'slral 3
~ Q
=

NOTE:—Cgnnections are
shown foriferwarddotation of reac-
tive elementiyon lagging power
factoflwhen bhase sequence is 1-2,
2-3. 3-1.Eor forward rozation
oft opposite phase sequence, or
on leadiig power factor, reverse
leads V, and V!, reverse leads
Vi and V., and reverse leads V,
and V?l.

SERES | |+
oou.s—’/<

NOT&:—
oonuzcnons ARE SHOWN

YOIV | ¢

PHASE A

PHASE B <
NEUTRAL

R 7 L
AS SHOWN AT LEFT.
PHASE A

PHASE B
NEUTRAL

ON OF

FOR FORWAR

REAGT IVE ELEM T ON LAGGING
POWER FACTOR WITH PHASE
ROTATION i-3-2-4

FOR FORWARD ROTATION

ON OPPOSITE PHASE SEQUENCE
OR ON LEADING POWER FACTOR,
REVERSE LEADS A & A' AND

REVERSE LEADS B &B'
EXTERNALLY AT THE METER.

O

Fig. 26—Type RI-10, 2-Phase. 5-Wire.
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TYPE RI RECORDING KVA DEMAND METER LL 42414.T€
WIRING DIAGRAMS - FRONT VIEW

Terminols izfiafialishe 7
Type ¥-3 Phosa% ! [ b—
Shifting Trans. || i [frer3—,
ool w Phaose [ o —wyiy |
i b e}
e I e [
1 Hing Fds b
Lapsasie 711 1 Trons, 1L 3@’"“*’ ! NOTE—Voltage 4-5 is 90° from voltage 1-2.
; H:?——J : Voltage 6-7 is from voltage 3-2. Con-
AAAAAAA . | E— 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.
—rj/\”—fsfl)\ ,:/\,«',3“ 1f phase rotation is reversed, leads 4 and 5 must
PRSI wata whtn I St wtta T g be reversed at reachive component meter or at the
£2 — Load phase shifting transformer; also leads 6 and 7
~3 — must be reversed.
T mmmmmm——ys e N
§§ % - If it is desired to use meter on leading power
-3 A factors, leads 4 and 5 must be reversed, also leads

6 and 7.

Fig. 29—RI-32, Totalizing, Two 3-Phase., 3-Wire Circuits Using K-3 Phase Shifting Transformers.

TYPE RI-38 RECORDNG DEMAND METER

TOTALIZING TWO 3 PHASE 4 WIRE CIRCUIT

USING TYPE K-§ PHASE SHIFTING TRANSFORMER J
CONNECTION DIAGRAM

NOTE :CONNECTIONS AS SHOWN FUR FORWARD
BOTATION OF REACTIVE ELEMENT ONLAGGING T AMGTOR
POWER FALCTOR WHEN PHASE SEQUENIENS e I
=23, IF PASE SEQUENCE 13 ‘@CHANGENT .
POTENT AL CONNECTIONS ATJPHASE
SHIFTING TRANSFORMER FROM 8-5 R 8.9
TO 5-8 336

Fromh Vieyw N
T
TERMINACS | e 13 T B 16 T2 T Ly o s o
1 ! L p b Ehph I
1 + ¥
e | }
7 YPE K5, PUASEISHIET, TRANS, | TYPE_KG PHASE SHIFT, TRARS]
{ 2 | ===
Reine s nory ! | ECEDRDL,
=1t | L
: ‘

.

k4
' a LDAD
)| — .
N
LINE
o, L0AD
Lo
NS

Fig. 30—RI-38, Totalizing Two 3-Phase, 4-Wire “Y"” Circuits Using Two Potential Transformers per Circuit and K-5 Phase
Shifting Transformers.
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TYPE RI RECORDING KVA DEMAND METER

s sf Léé]gs

lisio 202|L2

1

1=
Terminals o 1 1314 %5 96 |7 e o |0Ju i231e |5T|a

2 3r4 25]'2 6

=

Type K-4 Phase —
Shifting Trans. Type K4 — .

Phase o ] |
o ﬂ@ﬂ

r
1

Trans.

I a2 rgaat] AP e B NOTE—Connections as shown for forward rota-
' T 1 . tion)of ‘reactive element on lagging power factor
<3 — = toad when)phase sequence is 1-2-3.

0 § Neutral = Ifyphase sequence is 3-2-1 change potential con-
oé nections to Kilovar elements from 4-5 and 6-4 to
<3 Laad 524 ane 4-6.

[+

Neutral—

Fig. 31—RI-38. Totalizing, Two 3-Phase. 4Wire, “Y"” Circuits Uslng Three Potential Translormers per Circuit and K-4 Phase
Shifting Transformers.
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