INSTRUCTIONS

GEH-1529D
Supersedes GEH-1529

TYPE M-30
DEMAND REGISTERS

".ll'& ¥,

SENANS




TABLE OF CONTENTS

OPERATING PRINCIPLE . ... .. ... 3
SCALES

RESETTING OF DEMAND POINTER
CARE AND MAINTENANCE
Cleaning Register ... ... .. .. ......... ... . ... ... . ... N
Type SG-1 Motor With Type B-14 Rotor
Disassembly of Register
Reassembly of Register . . . ... ... .... ... .. . .. ... ... . . .°¢
ADJUSTMENTS . ... . .
TESTING WATTHOUR DEMAND METERS
TESTING DEMAND REGISTERS . . . .. ... ... ... . . .. ..
DIMENSIONS .. .. .. . . . ... . . .. .. ......
SELF-CHECKING ADAPTER

GENERAL ... ... ... . . ... .. .......
TYPE IM-50 (SPECIAL INSTRUCTION
CONNECTION DIAGRAMS ... .. . .

Type IM-16, Fig. 12 ... .. ... ° B
Type IM-18, Fig. 13 .. . ... ... S
Type IM-20, Fig. 14 and 15 . @
Type IM-30, Fig. 16 ... .. .. hd

Type VM-2, Fig. 17 A

Types VM-3, -5, and -6,‘ ig.
Types VM-4, -7, -9, ang - 19. 21 .
Types DM-6, -7, Fi

Type DM-14, 4-
Types ISM-8, -9RDSMA19, -20, -34, and -35, Fig. 25 ... ... ... ... ... ..........
Type DM-15 , 3-phase, Fig. 26 .. .. ... .. ... ... ...

1
Type -l@eA , 3-phase, Fig. 27 ... .. .. ... ... ... .. ... ...
Type, izing, Fig. 28 . .. ... ... .. 0
Typ€s - <40, and 43, Fig. 29 . . ... . . ...
sADSM B9, -41, and 44, Fig. 30 . . . ... . . .. ...
0, -11, and -12, Fig. 31 . ... .. . . . . .. ...

L 4

These instructions d o not purport to cover all details or variations in equipment nor to provide for every possible
contingency to be met in connection with installation, operation or maintenance. Should further information be desired
or should particular problems arise which are not covered sufficiently for the purchaser’s purposes, the matter should
be referred to the General Electric Company.



TYPE M-30 DEMAND REGISTERS

for use with

WATTHOUR DEMAND METERS

OO

TYPES DM-6, -7, -14, -15; TYPES DSM-19, -20, 34, -35,-38, -397-40,

-12; AND TYPES VM-2, -3, -4, 5,-6, -7, -9, -10.

.41, -43, -44; TYPES IM-16,-18, -20, -30, -50: TYPES |5\® 10, -11,

INTRODUCTION

When the register of a standard General Electric
watthour meter is replaced by a demand register, the
resulting combination is a “watthour demand meter”.
These instructions cover the operation, maintenance,
adjustment, and testing of the Type M-30 demand
register as well as its installation on watthour meters
of the following (and related) types: Types D-6, -7,
614, -15; Types DS-19, -20, -34, -35, -38, -39, -40, -41,
-43, -44; Types I-16, -18, -20, -30, -50; Types IS-8, -9,
-10, -11, -12; and Types V-2, -3, -4, -5, -6, -7, -9, -10.

The “watthour demand meters” are identical to
corresponding types of watthour meters except for the
register, connection leads and cover, and the addition
of the type letter “M” following the regular type
letter. For example, the VM-3-A is exactly likegffie
V-3-A except that a demand register is used in
of the ordinary register, and the cover is dee
the standard watthour-meter cover and has
resetting device.

The register indicates kilowatthour consu
means of dials and pointers, and maximf
demand, averaged over a definite tgne 1

long pointer over a graduated scale. \

GENERAL DESC

The M-30 demand register 4 block interval
type in which a pointer pusherfis gefted directly to the
watthour-meter shaft thro itdble gear reduction
and arranged to carry t fcating pointer with it
as it moves up scal ear train is a clutch
which will open slip ermit the pointer pusher
to be brought its zero position. The pointer,
atffiched to the pointer pusher,
oint on the scale to which it
has been pushed and is held there by friction.

During the timgyinterval, the pointer pusher is driv-
at a rate proportional to the load on the
er. It carries with it the pointer mechan-
inter has not previously been advanced
e range covered by the pointer pusher
the interval under consideration. At the end
time interval the pointer pusher is returned

and resetting mecha he complete motor as-
sembly can be li the register by slightly
loosening the tw ou g screws, one on either side
of the coils. T otQg drives the timing train through
an over-running h making it possible to advance
u ithout disturbing any adjustment.
of the time interval may be noted on
k disk on the front of the register. The
intermittently at such a rate that one com-
tion is equal to the duration of the time
hereby giving at a glance the elapsed time
particular interval.

OPERATING PRINCIPLE

The following is a description of the operating
principle of the Type M-30 demand register. Refer-
ences are to Fig. 1 (30-minute time interval register
shown). ‘

The worm wheel (1), meshes with a worm on the
watthour-meter shaft and through worm shaft (2)
drives the kilowatthour and demand gear trains. The
kilowatthour dials are driven by a simple gear train
consisting of worm wheel (3), ratio shaft (20), and
pointer gear shafts (4) behind the dial plate.

The demand gear train consists of the clutch-shaft
assembly, the pointer-pusher assembly, and the de-
mand-pointer assembly.

The clutch-shaft assembly is driven by worm wheel
(5) which is fastened to shaft (6). Clutch disk (7)
is also secured to this shaft. Gear (8) is free to turn
on shaft (6) and is driven by it through friction pad
(9). Spring (10) and adjusting nut (11) provides
means of adjusting the pressure on the friction pad
and thereby its friction torque. Gear (8) meshes
with gear (12) on pointer-pusher pinion sleeve (13)
which is free to turn on shaft (17).

The pointer-pusher assembly carries on its gear
(12) a post (14) which engages with formed dog (16)
on pointer-mechanism shaft (17). The contact be-
tween (14) and (16) is through pointer-pusher
adjusting screw (15) which provides a fine adjust-

to its zero position by the%g mechanism.
A synchronous motora to drive the timing

3
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Fig
ment to correlate the zer pointer as deter-
mined by the manual p%set action and of the
pointer- pusher as T edyby the interval reset
mechanism. Apgroxi setting for the pointer-
y turning the pointer-mechan-
17) with respect to pointer
(22) and securing t ointer with two set screws.
The demand-pointer assembly (16, 17, and 22) is
driven up scaleg by the pointer-pusher assembly

pusher may be,

through the engagement of pointer-pusher adjusting
screw and dog (16). During rotation of the
poi r assembly, sector gear (37) is rotated
by Rin1 (13) so that the pointer-pusher may be

zero at the end of the time interval by reset
43) on the plate (42). The pointer is held in

. Type M-30 demand register, master schematic layout

the highest position to which it has been driven by the
friction pad (18) and friction spring (23). The
friction is adjustable by means of screw (24). The
eccentric pin (19) serves as a zero stop for the pointer
when the pointer is returned to zero manually.

The time interval is established by the operation of
the synchronous motor (25) as it drives through the
Geneva mechanism to a cam (41) and reset pin (43).
The motor (25), operating at one rpm at rated fre-
quency, continuously rotates gear (26) and shaft
(27).

Transfer gear (28) together with locking ring (44),
which holds the pinion stationary between engage-
ments of the transfer gear, are fastened to shaft (27)
and likewise rotate continuously.

>
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Transfer pinion (29) is rotated intermittently on
shaft (39) and intermittently drives gear (33) which,
together with transfer gear (35) and locking ring (45)
rotate freely on shaft (27). Transfer pinion (36) is
thereby rotated intermittently one revolution each
interval. Transfer pinion (36) is fastened to cam
shaft (39) which, therefore, rotates reset cam and
pin assembly one revolution each interval in four
intermittent 90 degree steps. Each 90 degree move-
ment of the cam assembly takes nine seconds.

The interval resetting is accomplished first by the
action of cam (41) in lifting clutch-lever assembly
(46), thereby disengaging the clutch, and second by
the intercepting of pin (43) with the tail of sector
gear (37) which rotates pointer pusher (15) through
pinion sleeve (13) backward to its zero position away
from the pointer-mechanism dog (16). The cam (41)
has now closed clutch (9), thereby again allowing
registration through shaft (6).

The duration of the time interval is determined by
the number of sections or ends on the transfer gears
(28) and (35). The combination of a single-ended
transfer gear (28) and double-ended transfer gear
(35), is for a 30-minute-interval register as shown
in the figure. In a 15-minute register, both transfer
gears are double ended.

The interval-indicator dial (40) is driven i
mittent steps through gear train (32), the i
cating how much of the present interval has e :

e

The overrunning clutch (38) on the t 5)
shaft drives gear (26). This permits ti rain
to be advanced or the pointer-pus@er ettiffg opera-
e gears

tion to be performed manually by
with the finger. The pinion on th& ning clutch
e

(38) is for engagement with t ecking adapter
only, and is not part of the regis r trains.

ers are one of three
s 2, and 4. The following
ximate overload values of
demand registers when used
atthour meters. When Class

All watthour
classes, known

OCD
;m

the Type M-30
on different types

1 registers are used, divide the values in the table
below by two #% obtain the approximate full-scale

SCALE RATINGS OF REGISTERS

scAaFep atinggin Per
Type of Merer Cent ating”
Self- d with
contained CT
IM-16, -20, -50 330 165
IM-30 (except 15A) 338 | 165
ISM-8, -9, -10, -11, -12, same a
IM-16
IM-18 \ 330 | ...
DM-6, -7, 2-phase, 3- or 1 165 165
DM-6, -7, 3-phase, 3-wir 190 190
DM-6, -7, 3-phase, 4- 180 180
DM-14, 2-phase, 3- 330 165
DM-14, 3-phase, 380 190
DM-14, 3-phasgi4-wire® Y 330 165
DM.-14, 3-p ire /\ 240 120
DM-15, 3-gha ire Y 330 165
DM-1 -wire /N 370 185
izing 3-phase, 3-wire
or 3-wire single phase 370 185
-34, -38, -40, -43, same as
4
, -35, -39, -41, -44, same as
M-15
-2, 3-element, 3-wire 330 | ...
-2, 3-phase, 3-wire 380 | ...
VM-3, 2-phase, 3- or 4-wire 330 165
VM-3, 3-phase, 3-wire 380 190
VM-4, -5, 3-phase, 4-wire 330 165
VM-6, 3-phase, 4-wire /\ 240 120
VM-7, 3-phase, 4-wire /\ 370 185
VM-9, -10, same as DM-15 Totaliz-
ing
IM-30, 15A, with class 4 register 415 | ...

*The meter rating is based on 120 volts or multiples thereof and is
determined as follows: single-phase: ExI; 2-phase: 2xExI; 3-wire. 3-phase:
V3xExl; 4-wire Y. 3-phase: 3xExI; 4-wire /\ . 3-phase and toralizing
meters: (\/_3 + 1)xExL.  For 2.5-amp meters used with C T the meter
rating is based on the secondary rating of the C T, i.e., I = 5 amp.

UNIVERSAL REGISTERS

The “Universal Register” is a standard Type M-30
demand register of a definite register ratio. This reg-
ister ratio has been chosen as 166-2/3. It permits
the use of register-dial multipliers which in practically
all cases will be whole numbers and which are de-
termined as follows:

Meter Constant*
0.6

Dial Multiplier =

(* This is shown on the meter nameplate as “Ky”
or “Test K”. In the case of Transformer Rated meters
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“Pri Kp,” or “Pri Test K” is used which equals “Kpx
CT ratio xPT ratio”.)

An example of this calculation is shown below for
an M-30 Universal Register, ratio 166-2/3, on a type
VM-4-A meter, 4-wire, 3-phase having a 100 amp cur-
rent transformer, 20:1 ratio, and a 4800 volt potential
transformer, 40:1 ratio, with the appropriate meter
test constant of 0.9:

Meter Constant._KthT ratiox PT
06 ~ 0.6

09 x 20 x 40
0.6

Dial Multiplier =

= 1200

Note: This is not the simple product of the CT ra-
tio and PT ratio as on the secondary reading registers.

A multiplier plate with the words “MULTIPLY
ALL READINGS BY” is included with each “Uni-
versal Register”. The dial multiplier, calculated as
above, may be inserted on this plate and, since the
plate is easily detachable, the multiplier may be chang-
ed any time.

Type M-30 registers are available with three differ-
ent overload capacities identified by the class num-
bers 1, 2, and 4. The full-scale value of a Universal
Register (ratio 166-2/3) Class 2 is 2 KW; of Class 1
is 1 KW; of Class 4 is 3 KW. (See chart on page 16

The “Universal Register” may be used with4a
rating of any watthour demand meter listed in ‘Q

instructions, it being necessary only to apply t o
er dial multiplier for the particular installation.
INSTALLATION

The registers are adjusted and checkedffor acy
of registration at the factory and are®ea medi-

or j
ate installation. \

They can be used only on Gen Ele®tric meters
of the types listed in these ins% The demand
register may be installed o a r meters by
mounting it in place of the ki@our register furn-
ished on the watthour met 11 front connected
watthour meters, Types -9 -14, -15; Types I-16,
-18, -20, -30, -50; T, d Types V-2, -3, -4, -5,
-6, -7, -9, -10, a cosffiplete glass cover with resetting
device is furni the switchboard meters,
Types DS-19, -2 ; and Type IS-8, new metal
covers complete with"glass windows and resetting de-

vices are supplied. For drawout meters, Types DS-38,
-39, -40, -41, -43,444 and Types IS-10, -11, -12, only

a new co with a reset device is required.
To an M-30 register on a watthour meter
the ing steps are necessary:

1N\, Remove the kilowatthour register from the

ceived.

Note: If register is to be mounted on a me ich
has detents, remove the shield covering the register
motor.

3. Insert the mounting studs, ich we?e used on
the shipping bracket, in the tapp€d s in the regis-
ter-supporting posts of the ter. For spe-
cial instructions pertaining hi pe I-50 watthour
meter see page 18. The ing studs should be
threaded in until the hexa rtion rests firmly on
the top of the post. If th&§stud becomes tight, before
it is seated, do not fo ut remove it and clean
out any foreign which may have become lodg-
ed in the tappe e. this does not allow free in-
sertion of th ap the hole. Studs should be
seated figml not force them to the point where
n off.

ent is provided to regulate the mesh
worm wheel with the worm on the watt-
disk shaft. Set the meter worm wheel on
register in its extreme position toward the front of
register. This is done by loosening the small
ing screw on the right end of the bearing brac-
And turning the eccentric located just below the
ew to throw the worm wheel to its extreme forward
position toward the front of the register.

5. The register may now be mounted on the meter
using the two mounting studs. Back out the set
screws in the spacing studs on either side of the
register and slip the register on over the mounting
studs on the bosses on the meter frame. Be sure that
the clamping nuts on either side of the register are in
contact with the hexagon portion of the mounting
studs, and then tighten the set screws on either side.
This will hold the register rigidly in place.

After the register is securely mounted in place, bring
the register worm wheel into mesh with the worm on
the watthour-meter shaft, by using the adjustment
described above.

6. Connect the motor extension leads to the watt-
hour-meter terminals as shown in the appropriate con-
nection diagram in this book. Also connect the screw
connectors to the motor connector. It is important
that they be connected exactly as shown with the red
lead connected to the red end of the motor connector.
For special instructions pertaining to the Type I-50
watthour meter see page 18. The leads may be passed
through the hole in the meter base directly above the
top bearing lug, except on the older Type D-6 watt-
hour meter. (With the Type D-6 watthour meter it
will be necessary to drill a hole in the web of the base;

2. Remove the two mounting studs from the @
ing bracket on which the Type M-30 register_was re -~
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the suggested location is shown in Fig. 2.)

To facilitate assembly of the leads through the
frame it may sometimes be necessary, on later I-20
and on I-30 meters, to loosen the screws holding the
element to the frame so that the clips on the leads
will pass over the top of the element.

Fig.2. Suggested loca-
tion of opening
in the base of
Type D-6 watt-
hour meter for
connection
leads from
Types M-30 de-
mand meter
timing motors

The diagrams cover connections for 50 and 60 cycle
meters (registers) up to and including 600 volts. For
25-cycle meters, the maximum voltage of the reg
is 280 volts. Above this voltage use must be 5 Q
a Type V-3 demand-meter transformer in cQuné@on
with a 120-volt register. Separate diagram
furnished for such watthour demand mete T
ters.

Some connection leads are equipped ble”
clips for connections to the metegter These
“double” clips are suitable for eit or No. 8

size screws. For those meters in
made to the small-size screws th
by folding the outer part ofgthe
inner part. Where connecti@ns a
larger-size screws, break g
7. Recalibrate the
loads with the tim
meshed but wit

ip as furnished

i» up against the
to be made to the
er part of the clip.

at full load and light

nd pointer set at a position
nced by the pointer pusher

will have insufficient light-load range to calibrate the
meter correctly"\t light loads. The range of these

meters @an be increased by setting the light-load ad-
just its extreme fast position, loosening the
he ded screw which clamps the left end of
the, I1 ad adjustment supporting plate and push-

is plate as far as possible to the right. If this
s not increase the range by a sufficient amount,

turn the adjusting screw to the extreme slow
O e

until the hollow adjusting screw is releas
threaded stud in the meter base. Then lift thefright-
hand end of the light-load adjustment suppoftiag€ brac-
ket and thread the hollow adjusting screw in it by one
or two turns before allowing this screw to thread onto
the stud in the meter base. After making either of
the changes described above, a ectly calibrating
the meter, an inspection s e ghade to be sure
that the light-load adjustin as not been carried
up on the current lamingti as to interfere with
the rotation of the meter

8. Place the new co
device, on the mete

1th the manual resetting
d jurn the demand pointer to

zZero.

RESE OF DEMAND POINTER

of demand is taken, at the end of
, it is necessary to return the demand
zero position. To do this the pointer

. The pointer will be caught by the spring
on the resetting device and will be returned there-
the zero position. The pointer resetting device

then be turned back to its original position and
sealed in the usual manner.

CARE AND MAINTENANCE

Under favorable operating conditions, the register,
less motor, should not require maintenance any more
frequently than the watthour meter with which it is
associated. However, it must be remembered that
adverse operating conditions such as exposure to dirt,
moisture, industrial fumes, etc. will make servicing
necessary at more frequent intervals, both for the
register and for the watthour meters.

When the watthour meter is removed for periodic
maintenance, the register should be inspected and
overhauled and cleaned if necessary. Worn parts,
likely to cause defective operation, should be replaced
at that time. In order to clean the register effectively,
it should be completely disassembled to permit the
removal of gum products of wear from all pivots,
bearing holes, gears, pinions, clutches, etc. The re-
assembled register will, of course, require readjust-
ment and test before being placed back into service.

CLEANING REGISTER

Disassemble the register completely, as certain parts
cannot be placed in a cleaning solution. Remove the
gear assemblies and clean gears separately. Plates
may be wiped with a cloth, but should not be put in a
cleaning solution unless the adjustable bearing screws

7
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are removed, as many solutions will corrode the bear-
ings. If plates are immersed, wipe off carefully with
a cloth. Keep all springs, fiber, and felt clutch parts
out of solvents.

Clean gears and shafts by soaking in a high grade
watchmaker’s cleaner and by scrubbing with a bristle
brush. Rinse parts thoroughly, preferably in chemical-
ly pure gasoline, commonly known as benzine. As a
safety measure to reduce fire hazard, it may be desir-
able to add carbon tetrachloride* to the benzine.

Felt, or fiber parts which have become soaked with
oil should be replaced with new parts.

The register dials can be cleaned by using a soft
cloth slightly moistened in water (avoid getting water
on other parts of the register or meter).

SYNCHRONOUS-MOTOR ROTORS
All parts of the G-E Type SG-1 motor which are

subject to wear are contained in a sealed brass shell
commonly called the “Rotor Unit”, and are coated
with a grease-type lubricant. When used in the Type
M-30 register, experience indicates the expected life
of the rotor unit to be ten years under favorable
operating conditions.

The need to replace the rotor unit can be influenced
considerably by adverse operating conditions, such as
exposure to extremes of operating temperatures, €
cess moisture, etc. For example, in an outdoor ig

conditions in estimating the useful e ofe it.

The rotor unit will operate satj %y over a
range of ambient temperatures 30F"to +150F.
The minimum temperature is t ich motors in
good condition will start and ronously after
few minutes. In
ontinue to run at
e minimum tempera-
er interruption.

ure specified is that at
rate continuously without
resulting in break f the lubricant. Motors will
withstand for short periods of time, temperatures
somewhat higher than the maximum rated tempera-
ture, but, they sH¥uld not be operated continuously
above the
ricant

temperatures somewhat
ture specified if there

which the mo

aximum value, since oxidation of the lub-
cur and result in a marked decrease in

For customer servicing of the older Type B-7, @
which is the reoilable type, see Instructionsy GEH o,

1156.

For ordering replacement rotors for T -14
(grease-lubricated), B-12 (oil-lubricated, non-reoil-
able), or B-7 (oil-lubricated, both reoilable and non-
reoilable) see “G-E Service Plan for Ro?or Units”
(Meter and Instrument Handbo ion 7805, page

5) or contact your nearest r le@tric apparatus
sales office.

DISASSEMBLY OF REGISTE
The M-30 demand regist ay be disassembled

from the front or the ,bac s desired.
Disassembly from the t
If it is necessa

r ve only a demand pointer,
scaleplate, front te,

ointer shaft assembly, etc,
there is no ne plete disassembly of the regis-
ter. It may antled from the front. Steps 1
through h ections given below cover removal
of parts d the first intermediate plate.

Disa om the Back

wheel shaft assembly, clutch assembly,
nte sher shaft assembly, Geneva mechanism,

tc4§s, to be removed, the register should be disassem-

rom the back following steps 8 through 12.

W

plete Disassembly

When the register is to be disassembled completely
it is recommended that the procedure given below,
steps 1 through 12, be followed.

In the following suggested procedure for steps 1
through 7, the register, with its nameplate removed,
should  be resting on the packing bracket or a similar
support to prevent damage to the worm wheel. The
description below indicates the sequence for removal
of the parts from the front of the register. Numbers
referred to are found in Figure 1 and the several
mounting plates are shown in Figure 5.

1. Demand pointer. Remove by releasing two set
screws located on the pointer hub underneath the cen-
ter of the dial face, and lifting pointer (22) through
the dial opening.

2. Scale. Remove scale (30) by loosening four
small screws.

3. Pointers and interval-indicating dial. Remove
kilowatthour pointers (31) and indicator dial (40)
from the end of the shafts. Use a piece or pad of paper
or cloth under the pointer puller to prevent scratching
of the dial. A pair of diagonal cutting pliers, with
cutting edge ground off, makes a good pointer puller
but care must be used not to scar the tapered end of
the shaft.

4. Multiplier plate. Release one round head screw

g

i
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and slide plate (34) from under eccentric pin (19).

5. Front plate. Remove three round head screws
from the outside edge of front plate (47) and the two
round head screws on either side of the demand point-
er opening. Lift plate.

6. Gear assemblies. Remove pointer gear shaft
assemblies (4) and interval indicating dial shaft (32)
by lifting from the first intermediate plate.

Remove ratio gear shaft assembly (20) by lifting
from the second intermediate plate. To remove the
interval-indicator-idler-pinion. shaft, loosen the set
screw on gear and hub assembly (21), below the first
intermediate plate. Lift out the idler pinion shaft and
withdraw the gear and hub assembly from between
the first and second intermediate plates.

7. Spacers. Lift off three spacers.

In the following steps, 8 through 12, the register
should be rested with its back in an upward position.
A simple wooden support made similarly to Figure 3
may be used either with the front of the register as-
sembled or disassembled. If the front of the register
has been disassembled, as in steps 1 through 7 above,
the posts will drop into the holes provided, and the
register will rest as indicated by the dotted line. If
the front of the register has not been removed the slot
provides clearance for the pointer and eccentric stop,

and will rest as the phantom line indicates. Q

ting « Sfor supporting register
as follows, with numbers
ure

bl Remove motor (25) by re-
screws, one on either side of

Disassembly
again referrin

leasing two mou
the motor coils.
9. Sub Plate. Remove three round head screws
and liftgoff.
ck off the adjustable bearings and remove
shaft (2) carefully so as not to damage
e teeth and pivots.
. Lift out clutch assembly (5, 6, 7, 8, 9, 10, 11).
Disassemble by loosening the two screws hold-

ing clutch disk (7) to the shaft. Reg @ le
by replacing parts on the shaft a S g
the clutch disk with the two set s¢fews €o that

the hub is located .017 in. fro shaft
shoulder as shown in Figure 6 reference (a).

Note: Whenever register is disassemblggl and clean-
ed all felt friction washers sho not be cleaned. If
there is any presence of qil o they should be
replaced.

c. Lift out worm w (3).
10. Back Plate. Renfov, e round head screws
and lift off. This wiljjin clutch lever assembly

(46).

The clutch lev e removed from the plate
by loosening th€ s rew in the square pivot block
to free the pivo aft for withdrawal from the lever

a

stable cam follower screw may

and block.
be re removal of the locking nut. For
reassm , lace an adjustable screw and nut

er adjustment in assembly. Replace
inserting the pivot shaft through the lever

b. Lift out the pointer-pusher-and-demand-point-
er-shaft assembly (consisting of parts 12, 13,
14, 15, 16, 17, and 18, Fig. 1, and illustrated
separately in Fig. 4). This assembly may be
disassembled further by removing the retain-
ing ring. This retaining ring must be removed
carefully so as not to score, or bend, the shaft.

in les and block and secure with the set screw.
K ift out sector gear (37).

i £ oos"

%\
=

Fig. 4. Demand pointer shaft assembly with assembly
gage block
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Remove the retaining ring by holding the as-
sembly by the pointer pusher (12) and press-
ing the rounded end of the pointer-pusher shaft
against a wooden block. A uniform pressure
(just sufficient to cause the retaining ring to
move) should be applied to the flat end. DO
NOT attempt to remove the pointer-dog as-
sembly (16) as it is pressed on a knurled sec-
ticn of the pointer-pusher shaft.

To re-assemble, place the pointer pusher (12)
and the small washer on the pointer-pusher
shaft. Gently tap the split retaining washer
(using a small driving bar with a clearance
hole for the shaft) onto the end of the shaft
squarely to avoid burring the shaft. Leave a
clearance of 0.005-in. between the retaining
ring and washer. This can be accomplished
by driving the ring down against a 0.005-in.
shim. Withdraw the shim after the retaining
ring is in position. Remove the driving-bar
and shaft assembly from the wooden block.
Place the three small felt washers on the shaft
against the flat end of the pointer dog

Note: Whenever register is disassembled and clean-
ed, all felt friction washers should not be cleaned. If
there is any presence of oil on them, they should
replaced.

11. Second intermediate plate. Remove two s
and two register mounting posts and lift off th t
If the front of the register has not been remove t
1 through 7), care should be taken when

these posts not to turn the hexagonal posts is
plate and thus loosen them.
a. Remove two hexagonal spa(,%r rgnt dis-
assembly has taken place). \
b. Lift out the cam shaft (
c. Lift out the Geneva me is
33, 35, 44, 45).

12. First intermediate platefy Dis@ssembly of regis-
ter has been completed. 1 ntermediate plate
can be removed fromgthe %f complete disassem-
bly of the register, N h 12, has taken place,
or the front portigh ofghe ister can be removed as

a unit if only t
12, has been follo

(26, 27, 28,

ssembly, steps 8 through

REASSEMBLY OF REGISTER
The M-30 demand register may be reassembled

back or the front as desired.

sions and adjustments referred to below

bly of registers in the field. They may

ily be exactly equivalent to the initial

f ettings, as factory adjustments may be made
itR) fixtures not adaptable to field work. However,

the adjustments covered below will give equi @
satisfactory operation. M

Reassembly toward the Back
If the register is being reassembled toward t ck,

steps 1 through 4 of the directions given below cover
the reassembly of parts from the first intvmediate

plate.
Reassembly toward the Front %

If the register is being re m toward the
front, steps 5 through 7 b Xr this procedure
also starting with the first diate plate.
Complete Reassembly Q

When the register i ing) Teassembled completely
it is recommende t procedure given below,
steps 1 through 7, foll@wed. Again, reference num-
bers apply to Fi ang the mounting plates are found
in Fig. 5.

FIRSTNIN EDIATE PLATE

SECOND INTERMEDIATE PLATE

BACK PLATE
SUB PLATE

MULTIPLIER
PLATE

«-—FRONT PLATE

Fig. 5. View of Type M-30 demand register plates

1. First intermediate plate. Holding the interval
indicator pinion shaft shoulder against the front of the
plate, place the idler gear and hub assembly on the
shaft at the back of the plate and set screw to the shaft
leaving approximately .005 in. endshake clearance as
shown in Fig. 6 reference (b). A temporary shim may
be used to set this gap and be removed after the set
screw has been tightened. Place the plate on the
block as shown by the dotted line on Fig. 3.

Pick up the Geneva assembly and the cam-shaft
assembly, meshing the pinions with the Geneva me-
chanism such that full length pinion teeth on both
pinions are lined up with one another and engage
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with the transfer gears (35) and (28). Place the
Geneva assembly and cam-shaft assembly front pivots
in the first intermediate plate.

Place two hexagonal spacers in the plate.

2. Second intermediate plate. Place the second
intermediate plate over the studs and gears and fasten
with two No. 4-48 screws.

Place and tighten two register mounting posts.
Place the pointer shaft assembly as described under
“Disassembly”, paragraph 10 (b) together with three
friction washers through the second and first inter-
mediate plates. Place reset segment shaft (37) into
the plate.

3. Back Plate. Place back plate and clutch lever
assembly reassembled as described under “Disassem-
bly”, paragraph 10, and secure with two No. 4-48 and
one No. 3-56 screws. Mesh the reset segment and the
pointer-pusher gear as shown in Fig. 7, so that, with
the tail of segment gear (37) resting on reset pin (43),
the pointer-pusher post will be located approximately
as shown.

Place the worm-wheel clutch assembly into the
second intermediate plate with the reset lever behind
the clutch collar as shown in Fig. 7. Place the worm-
gear shaft assembly into the bushing of the first plate.

4. Sub Plate. Place the sub plate and the
shaft assembly over the gears and posts
with three No. 4-48 screws.

Adjust the endshake of the worm gear sha
bly to approximately .003 in. as shown in Fig. 6 refer-
ence (d), the clutch assembly reassemble@s describ-
ed under “Disassembly”, paragraply 9 (b), to approxi-
mately .003 in. as shown in ré¢fe (e), and the
cam shaft assembly to approXimate 03 in. as shown
in reference (f).

Remove the register r
Place it on the packing
reassembly of the fr

5.

assem-

e mounting block.

or similar support for
jons.

es.

Place the fourth, sec-

entioned. Place the ratio shaft
ond intermediate plate and the
sembly into the first plate. Place
v e hexagonal posts and set the third
le at the top of the register.
Plate. Position the front plate over the
fasten with the five dial screws. Set the
ar between the adjustable follower screw and
the cam to approximately .007 in. with the register
itfoned face-up and the fork end of the adjusting

plate in the or

assembly in S

SN NNNN

|
_e(003" .
et -
q L a-HiH (017"
‘ il ]
' |
il
\n/
= |

TRRE T

c
(003"

[ &P

Fig. 6. Bottom schematic view cf Type M-30 demand register
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lever just in contact with the clutch collar as shown
in Fig. 6 reference (g). This clearance may require
further adjustment in order to insure that the clutch
opens and closes properly in operation.

Press on the four kilowatthour pointers and the
interval indicator dial. Slide the multiplier plate un-
der the eccentric pointer stop and fasten to the front
plate with a round head screw.

7. Scale. Fasten the scale to the front plate with
four small scale plate screws. Insert the demand
pointer-shaft assembly through the opening in the
front plate and place it over the pointer shaft leaving
a clearance of approximately .010 in. as shown in
Fig. 6 reference (h). A shim may be used for setting
this dimension. Secure the demand pointer lightly
on the shaft with one set screw preparatory to final
adjustment as covered later under “Adjustments”.

Place the nameplate on the register and fasten to
the first intermediate plate with a No. 2-64 screw.

Place the motor on the two mounting spacers and
fasten by means of the two motor screws.

ADJUSTMENTS

For gear shafts with adjustable bearings, the end-
shake should be set in accordance with section 4 page
11 and as shown in Fig. 6.

For gear shafts with nonadjustable bearings, o
tion will be satisfactory if the end play is some
excess of these limits as long as the shafts h SUfr-
es

cient clearance to rotate freely, yet, do not have
sive play so that the gears will not mesh

T

This endshake may range between .002 in. a n.
It is important that the worm-gear and clutgh-shaft
end play should be held to the ecause,
with excessive play, if the adjustme esh of the

t fully in, the
become dis-
The worm
will cause jerky
ould be used at all

improper indication. Gr iy
times to protect the gvor af§ from damage.
&'s

worm wheel with the disk sh 1
worm gear or the clutch-shaft g i
engaged and strip or damag e
gears are very delicate and ifuick

There are onlyffiv tments on the register as
follows:

1. The deman ffiter should be over the zero
mark of the scale whén it is against pin (19). The
pin is eccentric and can be turned until this condition

cate properly the pointer dog:
ointer-pusher adjusting screw (15) in
. 7 should be extending equally on either
side of the post.

Set the pointer-pusher assembly in its zero

N

TN

-~ |

e |
/ . ﬁQ

/ \
\

{37) SECTOR GEAR (43) RESETTING PIN
/

/ 3
e

e

N
N\

P
POINTER-PUSHER
PINION SLEEVE

2) POINTER-PUSHER GEAR

Fig. 7. Back view ition of gears in reset mechanism

position

inter loose on the shaft move the
og so it just contacts the pusher

> e the pointer against the eccentric pin.
N re the pointer on the shaft maintaining
earance of .010 in. Fig. 6, reference (h).
Recheck the zero position by moving the push-
er and the demand pointer up scale and per-
forming the interval reset, returning the point-
er pusher to zero position.

g. Return the demand pointer to its zero position
and check to see that the dog just rests against
the end of the pointer-pusher screw.

h. If an appreciable clearance remains between
the dog and the screw, or the pointer-pusher
assembly had been moved by the dog, the de-
mand pointer should be loosened on the shaft
and the dog moved slightly to correct the con-
dition.

It should be noted that the backlash between the
gears (8) and (12), Fig. 7 and Fig. 1 is, when reset-
ting, taken up in the opposite direction from what it
is when the pointer is being advanced. If the zero of
the pointer pusher is to be checked by bringing the
pointer back in contact with it after an interval reset,
the pointer must be brought back far enough to take
up the backlash of these two gears. This can be done
without danger of slipping the driving clutch if the
pointer is held lightly, as the increase in pressure re-
quired to slip the clutch is quite noticeable.

3. A pointer-pusher screw (15) is provided to cor-
relate the zero of the pointer-pusher assembly (12, 13,
14) (as established by the interval resetting opera-
tion) with the zero of the pointer mechanism (16, 17)
as established by the manual pointer resetting action.

O A

0

-~
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If the indication of the register is incorrect when
checked as described under “Testing” it can be cor-
rected by turning this screw. Backing this screw out
will result in a lower indicated demand and screwing
it in will result in a higher indication. (See later sec-
tion on “Self-Checking Adapter” for further details.)

4. The friction of the pointer can be adjusted by
turning the screw (24). (See later section on “Fric-
tion-Checking Device” for further action.)

5. The clutch friction is adjusted by means of the
nut- (11). (See later section in “Friction-Checking
Device” for further action.)

TESTING WATTHOUR DEMAND METERS

The watthour demand meters should be tested peri-
odically, using the same methods of test employed for
the corresponding types of watthour meters. For de-
tailed information regarding these methods of test,
see the instructions furnished for the watthour meters.

Note that the testing and calibrating of watthour
demand meters must be done with the timing motor
excited with correct polarity, the register meshed and
the demand pointer set at a position such that it will
not be advanced by the pointer pusher at any time
during the test.

TESTING DEMAND REGISTERS
Over-all check of the demand register can ge e
by holding a constant load on the watthour t
t
n

during one complete time interval. Assu
the register is of the correct ratio for th (o)
which it is mounted, the indicated d the
register should then equal the consggnt @ld.

e pe M-30

A checking device is available f
¥0ns oM¥this device.

register. See page 15 for instruc

If no special test devices ar ilalle, interval re-
set can be performed electri@@lly the motor or
manually by turning the Ge@echanism until re-
set occurs, then pushing t back to some point
below the check point a ully turning the worm
wheel a definite r olutions. The turning
of the Geneva during the resetting opera-
tion shoud b e speed equivalent to the
normal rotation otor. This is to insure the
pointer pusher not rshooting its normal zero posi-
tion.

chani

The correct ré@istration can be calculated by using
neral formula given under “Self-Checking
low. In using this method, great care
sed in holding the worm wheel to prevent
rotation during resetting and in advancing
rm wheel an exact number of revolutions.

DIMENSIONS

Since the dimensions of watthour dem rs
are identical with those of corresponding tyRes of vatt-
hour meters, except the overall depth, this ension
only is given in Figure 31. For more detailed dimen-
sions, see the Instructions covering the cofresponding
types of watthour meters.

SELF-CHECKI ER
CAT. NO. G1

The Cat. No. 4151Qg2 apter used with the
Type M-30 demand regist@nis the same device as used
with the Type M-3 lative demand register.

This adapter i ed for mounting on the regis-
ter after the re r has been moved forward on the

sHort adapter studs (1-1/8 in. long)

es VM-4, -7, -9, and -10 and ISM
-12 and DSM-38, -39, 40, -41, -43,
se four-inch adapter studs. The pro-
move the register from the regular regis-
t oMiting studs, place the adapter studs onto the
uds, and remount the register on the adapter

s. The register so placed on the adapter studs is
réby moved sufficiently forward to permit placing
self-checking adapter on top of the register as

own in Fig. 8.

After the register is in place, a check could be ob-
tained on its accuracy by allowing the timing motor to
run at its normal speed through two or more time in-
tervals. However, since all of the gear trains are now
definitely tied together, if the time train is speeded up,
the demand gear trains will be speeded up correspond-
ingly. Since the indication of the register depends
upon the relative speeds of the demand train and the

Fig. 8. Self-checking adapter Cat. No. 4151072G1
mounted on Type M-30 demand register using
adapter studs

13
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time train during the interval the same results will be
obtained by advancing the trains manually as by al-
lowing the motor to drive at its normal speed. There-
fore, a quick test can be made on the register by ad-
vancing the gear trains manually. A handle is provid-
ed on the front of the check-device for this purpose.
The complete check can be made manually if the me-
chanism is turned over slowly as the end of the inter-
val is approached. However, to avoid possible errors
due to too rapid manipulation of the device it is recom-
mended that the test be made as follows:

1. Place the checking device on the register making
certain that it meshes with the overrunning clutch
(38) and worm wheel (1), Fig. 1.

2. Turn the handle of the adapter clockwise until
the interval indicator shows that the register is about
to reset. When the final intermittent advance is about
to start, allow the motor to drive the mechanism, until
resetting action is completed.

3. Move the demand pointer by hand back into
some position below the point on the scale which is
to be checked, but not to zero.

4. Again advance the mechanism manually until
it is almost ready to trip and again allow the motor
to complete the operation.

5. Note the reading of the pointer on the scale.

The self-checking adapter is equipped with a
shift which provides two gear ratios. On class 2 g
registers with the manual operating handle pughe
(high check point), the ratio is such that betwe8sgi
terval resets the worm wheel will be turned o
tions with the 15-minute interval register a -

Fig iction-checking device Cat. No. 4154935G1 with
M-30 demand register mounted for testing

volutions with the 30-minute register. On Class
4 registers with the manual operating handle
out (low-check point) the worm wheel will
2.5 and 5 revolutions respectively for 15- and
ute registers.

For checking Class 1 registers this device will check
only the low scale point. This check is mad® by pull-
ing out the operating handle and ing in the same

manner as with the Class 2 4gw oint covered
above whereby the worm wheelill turned 2.5 re-
volutions in the 15-minute j al%egister and 5 re-

volutions in the 30-minute register. ﬂ
In using these devices,he per accumulated de- st

mand (neglecting the Itiplfer which may appear on

the face of the regi en by the following for-

mula:

x Rev. of Worm Wheel
Time Int. (in Hr.) x Reg. Ratio

Calculated defha

values given in the preceding para-
u@ed this to the following simple formulas:

200  (For the high reading)

emand = Reg. Ratio

100 (For the low reading)

cufated demand = Reg. Ratio

he calculated scale indications for both high and >
low points are given in the tabulation below for the
various ratios and classes of overload capacity.

A complete check requires a check of the motor
speed. This can be done with a stop watch by timing

Fig.10. Friction-checking device Cat. No. 4154935G1 with
Type M-30 demand register mounted for testing 3
register supported on watthour meter i
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one revolution of the motor output shaft. Reference
marks are provided for this purpose on the gear of the
overrunning clutch (38), Fig. 1, and the motor mount-
ing plate just back of it. This gear makes one revolu-
tion per minute for all standard registers.

FRICTION CHECKING DEVICE

CAT. NO. 4154935G1

Successful operation of the Type M-30 register de-
pends upon the values of the friction torques necessary
to move the pointer mechanism and to slip the clutch.
While these values are not at all critical, it is suggest-
ed that they be adjusted to the limits recommended
on page 16.

To aid in checking these friction torques, a friction
checking device is available. This device can be used
whether the register is mounted on a meter or not.
See Figures 9 and 10. It consists of suitable plates
with provisions for mounting the register, a knob at-
tached to a movable calibrated dial and a freely mov-
ing shaft carrying a calibration spring arm and pointer.

CALIBRATION OF CHECKING DEVICE

Although each friction-checking device is carefully
calibrated and checked before leaving the factory, it is

recognized that misuse or rough handling may c e

its calibration. Calibrating weights are theref

nished to allow two points on the scale to be d
t

and corrected if necessary. The proper us€
weights is as follows:

Hang the smaller of the two weights i ve
near the end of the left-hand balance ar T iew)
and turn the knob and dial clockw"se til tRe balance
arms are horizontal. The pointer §ho en point
to 50 on the dial. \

Remove the small weight a a

he larger weight
in the groove near the end of t 1

t-hand balance
nterclockwise until
the balance arms are again izontal. The reading

the measurement of Type
valles is not necessary, it is sug-

when the calibra eadings are more than plus or
minus five per cent from the values given on page 16.

USE AS LABORATORY DEVICE

W
ing

he device is to be used in the shop for check-
not on meters, the following procedure
sed after having determined that the device
ter 1s free in its bearings and rests over zero on the
See Fig. 9.

Pointer Friction

a. Turn the device knob counterclo Qﬂ
the device pointer is at the bottom\@f thefframe
at its point of extreme counterclock ravel.

b. Move the demand pointer on the register to
full scale manually and return ibto approxi-

mately scale zero.

c. Slip the register behifid two supporting
tabs at the top of rictioffi-checking device
and rest the regi omythe supporting plate
against the covegéd at the bottom of the

device.

d. On Type M-30 1sters with serial numbers
above 1177 turn the checking device knob
clockwi slowly until the demand point-
er mov d tdke the reading on the dial when
the er@gain comes to rest. However, on

re th serial numbers 1177163 and be-

the knob clockwise very slowly until

and pointer moves, and take the read-

on the dial just as the pointer starts to
ove.

epeat one of the above methods until the de-

mand pointer has moved to the right end of

the register scale. Four or five readings

should be obtained during the travel of the

pointer from one end of the scale to the other.

e. Pointer friction values should check between
15 and 50 mmg.

f. The friction on the pointer can be adjusted by
means of screw (24) Fig. 1. This adjusting
screw is locked in position by a set screw.
Turning in the adjusting screw will increase
the friction; backing it out will decrease the
friction.

Clutch Friction

Two methods of checking clutch friction are covered
below. The first Method A, is the more accurate and
is used in the initial setting at the factory. Adjusting
the clutch friction by either method will give equiva-
lent final results in the clutch setting.

In Method A, the reading of the testing device
equals the total clutch friction minus the pointer fric-
tion and minus the gear and bearing frictions; which
is the reserve friction of the clutch.

In Method B, the reading of the testing device
equals the total clutch friction plus the pointer friction
and plus the gear and bearing friction; which is the
total torque necessary to slip both the pointer and
clutch and to overcome the associated gear and bear-
ing frictions. Since, in this method, the testing device
reading is greater than in Method A, the pointer gear

15
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train is subjected to greater gear and bearing pressures Method A
than in Method A or in actual use; and, consequently, The friction value measured by this methodal 3
the gear and bearing friction is several times greater. available reserve clutch driving torque over afid ab@ve ‘
Thus, method B is less accurate because of the ab- the pointer and clutch and other frictions in ar
normal influence of the higher gear and bearing fric- train.
tion. a. By turning the device knob, positioz the de-
TYPE M-30 DEMAND REGISTER DATA \%
SCALE NAMEPLATE NUMBERS AND CORRESPONDING CHECK P
FOR REGISTER SELF-CHECKING DEVICE CAT. 4151072 Gl _ ;
Full Scale Scale Nameplate 0 Check Points
Register K. W. Number
Ratio Class 1* Class 2 Class 4** Class 1 Class 2 ss 4 Hight Low
3331/3 0.5 1.0 133184 0.600 0.300
166 2/3 1.0 2.0 3.0 133169 133171 1.200 0.600
138 8/9 1.2 2.4 133185 1.440 0.720
111 1/9 1.5 3.0 133186 1.800 0.900
104 1/6 1.6 3.2 133187 1.920 0.960
92 16/27 1.8 3.6 133188 2.160 1.080
83 1/3 2.0 4.0 6.0 128985 2.400 1.200
69 4/9 2.4 4.8 133170 2.880 1.440
66 2/3 2.5 5.0 7.5 13318 3176 140410 3.000 1.500
55 5/9 3.0 6.0 13317 133177 ...l 3.600 1.800
52 1/12 3.2 6.4 ceee ABIW2 QY oeiiii. i 3.840 1.920 3
46 8/27 3.6 7.2 3 4.320 2.160 p
41 2/3 4.0 8.0 74 133178 ... 4.800 2.400
34 13/18 4.8 9.6 1 5 i i 5.760 2.880
331/3 5.0 10.0 15.0 176 133179 140406 6.000 3.000
27 17/9 6.0 12.0 33177 133180 ......... 7.200 3.600
20 5/6 8.0 16.0 3178 133181 ......... 9.600 4.800
18 14/27 9.0 18.0 W . 33190 133182 ... 10.800 5.400
16 2/3 10.0 20.0 o & 133179 133183 ......... 12.000 6.000
13 8/9 12.0 24.0 .S 133180 ...eeeh e 14.400 7.200
10 5/12 16.0 32.0 N 133181 ... 19.200 9.600
*Class 1 registers hav 1f the full scale values of Class 2 registers with the same
register ratio. The de d e for a Class 1 register of a given register ratio is, therefore,
the demand scale whicllwoulll be used on a Class 2 register with twice the Class 1 register
ratio.
Example: Q
Class 1 ister ratio 83-1/3) g
Class egist register ratio 166-2/3) NP-128985
**(Class rs have one and one-half the full scale values of Class 2 registers with the
same registe 10. The demand scale for a Class 4 register of a given register ratio is,
therefore, the demand scale that would be used on a Class 2 register with two-thirds the Class 4
register ratio.
L 4
EXample:
ass 4 register, register ratio 166-2/3)
ss 2 register, register ratio 111-1/9) NP-133171
‘+For Class 1 registers the high check point is greater than the full scale value, therefore, 3
an not be checked with the self-checking device.
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vice pointer to approximately the top of the
checker.

b. Set the register pointer on approximately zero.

. Mount the register on the checking device.

d. Turn the device knob counterclockwise until
the device arm rests against the top edge of
the pointer.

e. Rotate the register worm wheel clockwise, as
viewed from the left side of the register, at a
rate about 30 rpm until the demand pointer
stops. Note the reading of the checking de-
vice. A series of about four or five points
should be taken from one end of the scale to
the other by slowly advancing the device knob
clockwise in a series of steps waiting for the
pointer to come to rest at each setting.

f. The average of the friction readings taken by
this method should be between 35 and 95
mmg. Clutch friction may be adjusted by
turning the split hexagon nut (11) in Fig. 1
on the clutch shaft of the register. Turning
the nut in toward the front of the register in-
creases the clutch friction, turning it toward
the back of the register decreases the friction.

[¢]

Method B
This method does not require continuous rotg !!

of the register worm wheel but uses the same

ing device as Method A. This method is sigilaRfo
that described for pointer friction check. N
value measured by this method is the combi

o
1
er, clutch and gear train frictions,

a. Turn the device knob clockwise, il de-

vice pointer is at the bottogn ofgthe flame at
its point of extreme clockwis
b. With the demand pointer ag@ppro®mately full

scale mount the regist n checking de-

vice.

c. Turn the knob of thél chedking device slowly
in the counterclockwi iection until the de-
mand pointer o move, holding the

register wo hile making checks.
Note thegheck device reading. If the de-

mand pointer jumps forward, turn th @
slowly until it again starts to mowv d e
another reading. A series of four o@ad-
ings should be taken from one end o cale
to the other.

d. The average of the combined clutcl%and point-
er-friction readings taken_should be between
100 and 260 mmg. Clfitc iction may be
adjusted by turnin e hexagonal nut

(11), Fig. 1. Turai e nut toward the
front of the registef i es the friction.

USE AS PORTABLE DEV
When pointer and glutc
on a register mou
cedure should befffo ed. See Fig. 10.
1. Demesh t egister worm wheel from the me-

ter disk shaf
2. o) checking-device unit from its
mountin lifting the two springs and pulling

rd off the posts.
he checking device to the front of the
the two supporting tabs and let the cover-
st est against the scale plate.
Check the pointer friction and combined point-
nd clutch friction in the same manner as describ-
above for shop use under Method B.

GENERAL

Extreme temperature and humidity conditions are
likely to affect the pointer and clutch frictions of the
Type M-30 register to some extent. Therefore, it is
recommended that, if the register has been stored or
out of service for some time and the first check of
friction shows values outside the recommended limits
the pointer should be moved back and forth on the
scale a few times by hand and the interval resetting
operation performed manually a few times. Or, if
preferred, the register may be operated for two or
three complete intervals, using the -self-checking de-
vice previously described and allowing the register
motor to do the driving. If, after these operations,
the frictions are still outside the desired limits, ad-
justments can then be made as required.

ictions are to be checked
meter the following pro-

17
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TYPE IM-50

Variations exist in the construction of the Type I-50
watthour meter which necessitate a change in the me-
thod of connecting the motor leads to the watthour
meter terminals.

It will also be necessary to use the two special
mounting studs (supplied in an envelope with each
register) when mounting the demand register on to
the watthour meter register supporting posts.

Except for the variations listed, the method of con-
version remains the same for the Type I-50 watthour
meter as for any other meter listed in the Introduction
of this book.

The actual differences in the method of connecting
the motor leads to the watthour-meter terminals are
as follows:

(A) The motor leads are connected to the watt-
hour-meter terminals, or at the point indicated in the
figures, and soldered. Screw connections are not used.

I-50A, 2-wire: Remove the kilowatthour register

from the meter, see Installation section.

Connect the two motor leads in parallel with the
potential coil at the points illustrated in Fig. 11a.
Solder these connections.
I-50A, 3-wire: Remove the kilowatthour register

S~ -

~—~— T

(c) 2-wire, “S"” Type

from the meter, see Installation section.

Connect the motor leads in parallel h thE po-
tential coil at the “test link terminals”, see . 11b.

Solder these connections.

I-50S, 2-wire: Remove the kilowatthqgr register
from the meter, see Installatioggsection.

Connect the two motor,Jlea meter current
leads as shown in Fig. 11¢

Solder these connecti
I-50S, 3-wire: Remov ilowatthour register
from the meter, see ta n section.

Connect one mgtor to the top left current
coil and by using a notched diagonal cutters,
break and re e insulation from the right-
hand potential§ead and connect the other motor
W TIN ig. 11d.

g 3 onnections.
tilating sleeve over the connection to
potential lead.
ome Type I-50 watthour meters, it may

LE]__.E_]__D - ___J SOLDERED

(b) 3-wire, “A"” Type

~ INSULATING
~—"SLEEVE

N

SOLDERED

RED
/ LEAD
( Y )
\ i
. SOLDERED WJy
\ 7 L /
. i I /
\ I u
A /
Tl —7

(d) 3-wire, “S"” Type

Fig. 11. Connection of register on Type IM-50 meters



Type M-30 Demand Registers, Watthour Demand Meters

GEH-15

CONNECTION DIAGRAMS

O c) 2-wire, used with
instrument tronsformers -
d f( & Red lead
.'/ i NN

SIsIsIsh
uliliuisl

. R ’

(d) 3-wire, 4-terminal (e) 3-wire, 6-terminal
5- ta 50-amp 5- to 50-amp

L 4

Fig. 12. Connections of register on Type IM-16 single-phase meters (back views)
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GEH-1529D Type M-30 Demand Registers, Watthour Demand Meters

L 4
: : -~
) S
[ -:/, (»:— ",_Lj ! . 4 3 A *. !
(a) 5- and 10-amp below @ and 10-amp including and
Serial No. 15432974 ove Serial No. 15432974
Also 15-, 25- and 50-amp
Fig. 13. Connections of register o I single-phase meters (back views) -~
B
/IL‘L\
e @) i
L
( o
Red lead ‘ gt
L J

(a) 2-wire, 5-to 50-amp (b) 3-wire, 4-or 6-terminal (c) 2-wire, used with
. instrument transformers

Fig. s nections of register on Type IM-20-A, IM-20-B, IM-20-C, and IM-30-A single-phase meters (front views) -~



Type M-30 Demand Registers, Watthour Demand Meters GEH-152D

(a) 2-wire, 5- ta 50-amp (b) 2-wire, 5- to 50-amp
Models 8WIM20S-1 and -2 Model 8WIM20S- 3

", P

-
%ire, used with
nstrument transformers
Models 8WIM20S-1, -2, and -3

m 3-wire, 5- to 50-amp (e) 3-wire, 5- to 50-amp
Models 8WIM20S-1 and -2 Models 8W1IM20S-3

Fig. 15. Connections of register on Type IM-20-S single-phase meters (front views)

In later meters the “8WIM?20S” is left out of the model number.
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(a) 2-wire, 5- to 50-amp (b ) 2-wi sed with
ipstrument transformers
Serial No. 20360858
e T T T
P Redlead - Q/ \\
7 o N /

\ u I I ‘ -
(¢) 2-wire, used with (d) 3-wire, 5- to 50-amp
instrument transformers
Serial No.20360858 andabove
XS
Fig. 16. Cmnecﬁon@ on Type IM-30-S single-phase meters (front views)
- "//§-~\

/ Red lead

it
(a) Type VM-2-A (b) Type VM-2-S
5- to 50-amp 5- to 50-amp
~~

Fig. 17. Connections of register on Type VM-2 meters (front views)



Type M-30 Demand Registers, Watthour Demand Meters GEH-15

|
/

3

ST
SI” Nl
ST

®
®
EX

(a) Type VM-3-A meter, 3-wire,
2-or 3-phase; 5- to 50-amp

_ X

Wq:-A2

pe VM-3-A meter, 4-wire,
2-phase; 5-to 50-amp
Types VM-3-A and VM 5-A meters,
4-wire Y, 3-phase; 5- to 50-amp

L |
(c) T - VM-6-A meters,
4-wi . 3

nd VM-6-A meters, 4-wire A.
with instrument transformer

(d) Type VM-3-A meter 3-wire, 2- or 3-phase;
Type VM-3-A meter, 4-wire, 2-phase;
Types VM-3-A and VM-5-A meters, 4-wire Y,
3-phase; used with instrument transformers
L 4

Connections of register on Types VM-3-A, VM-5-A, and VM-6-A 2-element polyphase watthour demand
meters (front views)
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(a) Type VM-3-S meter, 3-wire, 2- or 3-phase and
4-wire, 2-phase below Serial No. 20103413
Type VM-5-S meter, 4-wire Y, 3-phase;

5- to 50-amp

(c) Types VM-3-S and VM-5-S meters, 4-wire Y,
3-phase; used with instrument transformers

Fig. 19. Connections of regist& n

POTENTIAL LEAD
BLACK WITH WHITI
TRACER

A o 23
ek

VM-5-S (gRTlAL FRONT VIEW OF BASE)

NOTEQIWIST MOTOR AND POTENTIAL LEADS TOGETHER,
ND TO 90°* AND SOLDER TO TERMINAL.

Fig. 20. Internal connections of motor leads for

N

M-3-S, VM-5-S, and VM-6-S 2-element polyphase socket-type
our-demand meters (front views)

(b) Type VM-3- ire, 2- or 3-phase and

to 50-amp meters Serial

(d) Types VM-3-S and VM-6-S meters, 4-wire A,
3-phase; 5- to 50-amp

RED MOTOR LEAD
POTENTIAL LEAD BLACK MOTOR LEAD
BLAGK WITH WHITE

TRACER

VM-6-S (PARTIAL FRONT VIEW OF BASE )

NOTE: TWIST MOTOR AND POTENTIAL LEADS TOGETHER,
BEND TO 90° AND SOLDER TO TERMINAL .

Types VM-5-S and VM-6-S Polyphase

Watthour-Demand Meters with a 13-terminal base. ﬂ



Type M-30 Demand Registers, Watthour Demand Meters GEH-157&

n

(a) Type VM-4-A meter, 4-wire Y, (b) Type VM-4-A meter, 4-wire Y,
3-phase; 5- to 50-amp 3-phase; Types VM9-A and
VM-10-A meters below Serial
No. 21650733; used with in-

strument transformers

(f) Types VM-9-A and VM-10-A
meters, 5- to 50-amp Serial No.
21650733 and above

Serial No. 21650733

L 4

%muh ug

(g

-~

r, 4-wire A, (d) Type VM-7-A meter, 4-wire A,

3-phase; used with instrument
transformers

/' Red lead \

N~ e e T

Types VM-9-A and VM-10-A
meters, Serial No. 21650733
and abave; used with instru-
ment transformers

Fig. 21. Connections of register on Types VM-4-A, VM-7-A, VM-9-A, and VM-10-A 3-element polyphase

watthour-demand meters (front views)
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GEH-1529D Type M-30 Demand Registers, Watthour Demand Meters

\
Red lead =
°

T

s

\
N

(a) 4-wire, 2-phase, (b) 3-wire, 2- or 3-phase (c) 4-wire, 3-phase,
5-to 75-amp 100- to 150-amp 5-to 75-amp

(e) 4-wire, 3-phase, used with (f) 3-wire, 2- or 3-phasey and
instrument transformers 4-wire, 2-phase, used with
instrument transformers

Fig. 22. Connections of register on Types DM-6 and DM-7 meters (back views) -~



Type M-30 Demand Registers, Watthour Demand Meters GEH-1529D

®)

O AN
y \ //”\% \“
/ / )

Red lead—+

Red 1ead —1

|

2
(W

(@) 3-wire, 2- or 3-phase, (b) 3-wire, 2- or 3-phase, (d) 4-wire, 2-phase,
5- to 50-amp below 5-to 50-amp including 5- to 50-amp
Serial No. 16726889. and above Serial No. d

16726889 ormers

Fig. 23. Connections of register on Type DM rs, 3-wire, 2- or 3-phase and 4-wire, 2-phase (back views)

Red Lead ~~{ '

(a) 5-to 50-amp (b) With transformers

onnections of register on Type DM-14 meters, Fig. 25. Connections of register on Type ISM-8, -9 DSM-19,
<20, -34, and -35 meters (front view)

4-wire A, 3-phase (back views)

& 2,



GEH-1529D Type M-30 Demand Registers, Watthour Demand Meters

Red lead —» Red lead — , \'s
: Fig. 26. Connecﬁons@r on Type DM-15 meters,
4-wird¥, ase (back views)

(a) 5-to 50-amp (b) With transformers

Note:--For 5- to 50-amp (self -contained) ratings the connections apply only to those meters
in which the terminal arrangement is such that the 3-wire current coil on the bottom
element is connected to the two outside left and two outside right current terminals, ie..

meters above Serial No. 16976134.

L 4

|

|

1

Fig. 27. Connections of r n; iype DM-15 meters, ; l
4-wire A,&( ck views) !

\

Q/ i ) >

Red lead— ]

(a) 5-to 25-amp, incl. (b) 50-amp

on the bottom element. Connections for these meters in ratings for use with transformers

Note: —These connections apply only to those meters which have the 230-volt potential coil
are the same as Type DM. 15, 4.wire Y, 3-phase meters with transformers. See Fig. 24(b)



Type M-30 Demand Registers, Watthour Demand Meters

GEH-15

Fig. 28. Connections of register on Type DM-15
single

onnection of register on
e M-38, -40, and -43, meters
(front view)

Red lead—

(a) 5-to 50-amp

(b) With transformers

Fig. 30. Connection of register on
Types DSM-39, -41, and -44,
meters (front view)

ers for one 3-wire, 3-phase circuit and one 3-wire,
circuit (buck views)

Connection of register on
Types ISM-10, -11, and -12,
meters (front view)
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GEH-1529D Type M-30 Demand Registers, Watthour Demand Meters

o — 7 A 83 max

L 4

(a) Type IM-50-A (b) Type IM-50-S

K T

e 3
| MT

DSM-44 ONLY—a _——~"]

5"
- 92 MAX.
93 MAX

~n
o

o
[S)

{c) Type ISM-8, -9, and -10, DSM-19 or DSM-20 (d) Type ISM-12, DSM-38, -

(f) All other “A" Ty e\

(g) All other “S” Types

n is over-all and includes the protector case.

Fig. 32.

Dimensions of watthour demand meters

TYPES M-18 | voao-a|M-20-C*| IM-20-5 [IM-30-A | IM-30-5
AMPS 15-25 | 2.5-50 | 2.5-50 | 2.5-50 | 2.5-50 | 5-50
MAX. “A” DIM. 7-17/32 [ 7-11/16 | 9-1/4 | 10-1/41 |7-11/16 | 10-1/4}

(INCHES)
VM-3-A] VM-3-5 | VM-4-A -~
TYPES DM-14 [ DM-15 | VM-2-A| VM-2-5 [VM-5-A| VM-5-5 |VM-7-A
VM-6-A | VM-6-5 [VM-9-A
VM-10-A
AMPS 5-25 | 50-150[ 5-50 | 5-50 | 5-50 | 5-50 | 2.5-50 | 2.5-50 | 2.5-50
MAX. “A” DIM.{}7-7/16 | 8-3/8 | 7-5/8 |1-23/32 | 9-9/32 |11-13/321| 9-3/8 [13-1/161 | 8-23/32
)

-
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WHEN YOU NEED SERVICE

iF YOU NEED TO REPAIR, recondition, or rebuild any electric apparatus, a G-E service shop near you is available day
and night, seven days a week, for work in the shops or on your premises. Latest factory methods and genuine G-E renew

parts are used to maintain the original performance of your G-E equipment,
contact the nearest service shop or sales office listed below:

APPARATUS SERVICE SHOPS

Appleton, Wisc.. . ... . Midway Industrial Areaq,

County Trunk, “P*
Atlanta—Chamblee, Ga.. . ... 4639 Peachtree

Indus. Blvd.

Baltimore 30, Md........... 920 E. Fort Ave.
Boston—Medford 55, Mass.Mystic Valley Pkwy.
Buffalo 11, N.Y.. ........... 318 Urban St.
Charleston 28, W. Va..306 MacCorkle Ave., S.E.
Charlotte, N. C.. . ......... 2328 Thrift Rood
Chicago 32, .. . ... ...... 4360 W. 47th St.
Cincinnati 2, Ohio. . ....... 444 W. Third Sr.
Cleveland 4, Ohio. . . .. 4966 Woodland Ave.
Columbus 23, Ohio. .. . ... ... 2128 Eakin Rd.
Dallas 9, Texas. . . ....... 3202 Manor Way
Davenport—-Bettendorf, la.... ..1039 State St.
Decatur, ... .. ...........2225 E. Logan St.
Denver 5, Colo.. ... ....... 3353 Larimer St.
Detroit 2, Mich.. .. ...... ... 5950 Third Ave.
Houston 20, Texas. . 5534 Horvey Wilson Drive
Indianapolis, Ind.. .. ... .1740 W. Vermont St.
Johnstown, Pa................ 841 Oak St. For service outside the United States
Kansas City 8, Mo.. . . ....... 819 E. 19th St. Canada, and Hawaii, consult the
Los Angeles 1, Calif.. . . .. 6900 Stanford Ave. nearest office of the International
Louisville, Ky.. .......... 2014 New Main St. General Electric Company.
Midland, Tex.. .. ...... 3404 Bankhead Hwy.
Milwaukee 3, Wisc.. . ... 940 W. St. Paul Ave.
Minneapolis 12, Minn.. ... .2025 49th Ave., N. 3::‘;;;;5‘;“;‘;‘;; """
New York 14, N. Y.... .. ... .416 W. 13th St. Detroit 2 Mic'h
Philadelphia 23, Pa.. ... . .. 1040 E. Erie Ave. Duluth 2, Minn. .- 14
Pittsburgh 6, Pa.. .. ... .. .. 6519 Penn Ave. Elmira ,i Y... . Main and
Portland 18, Oregon . . . . 2727 N.W. 29th Ave. El Pas'o Texas. ... .. ...
Richmond 24, Va.. .. . .... 1403 Ingram Ave. Erie Pu' o " ’ \
St. Louis 10, Mo.. ... ....1115 East Road Euglene”Or.e """"
Salt Lake City 4, Utah. 301 S. Seventh West St. EvunsviI'Ie \9“|;u; Y
San Francisco 3, Calif.. . . .. 1098 Harrison St. Fairmont W.'Vu.“ T
Seattle 4, Wash.. .. ... ... 3422 First Ave., S. coT T - Box 1626
Spokane 3, Wash.. ... ... S. 155 Sherman St. Fergus Falls,Minn. 10 7P.O.Box 197
Toledo 4, Ohio. ... ....... 1 So. St. Clair St. Flint 3, Mich.. .. .. | S. Saginaw St.
York, Pa................ 54 N. Harrisan St. Fort Wayn 606 So. Calhoun

Youngstown 5, Ohio. . . .272 E. Indianola Ave.

APPARATUS SALES OFFICES
Abilene, Texas. .o voovven .- 442 Cedar St. Gran

dals . . . © 8 W. Seventh St.
Fresno | 4&alif.. &. . . . .. 407 Patterson Bldg.

Aich.. 148 Monroe Ave.,, NW.

Akron 8, Ohio. ... ......... 335 S. Main St.  Greensbor@pN. C . ... ... .. 301 S. Elm St.
Albany 7, N. Yo ..o 90 State St. Greenyi : ....108 W. Washington St.
Albuquerque, N. Mex.. . .. 323 Third St., S.W. . . 207 Jo-Fran Bldg.
Alexandrig, La.............. 720 Murray St. ........Professional Arts Bldg.
Allentown, Pa.. . ... ...... 1132 Hamilton St.  Hgrifor@ 3, Sonn.. . ... ... ... 410 Asylum St.
Amarillo, Texas. . ... ... .. 402 Amarillo Bldg.  #{o0stonWfexas. . ... .. .. 1312 Live Oak St.
Appleton, Wisc.. . .. ... 531 W. College Ave. ndiandpolis 4, Ind.. . . ... .. 110 N. linois St.
Atlanta 3, Ga......1860 Peachtree Rd., N.W. Mich. . ....... 120 W. Michigan Ave.
Augusta, Ga............. 423 Masonic Bld J 1, Miss.. . ....... 203 W. Capitol St.
Augusta, Me.. . .......... . ... 15 Grove xksonville 2,Fla......... 700 E. Union St.
Baltimore 1, Md.. ......... .. 111 Park estown, N. Y.. P.O. Box 548, 2 Second St.
Bangor, Maine. . . ....... ... Johnson City, Tenn.. ..321-323 W. Walnut St.
Baton Rouge 6, La.. .. .... Johnstown, Pa.. ... ... ... .. .. 841 Oak St.

Battle Creek, Mich.. . ..
Beaumont, Texas. . . ..

Joplin, Mo. . P.O. Box 948, 220%2 W. Fourth St.
Kalamazoo 3, Mich. . ... 112 Parkway Ave.

Billings, Mont. . . . . Kansas City 6, Mo.. . . . 106 W. Fourteenth St.
Binghamton, N. Y......... .. Knoxville 08, Tenn.. . . ... ... 602 S. Gay St.
Birmingham 3, Ala... ... Lansing 8, Mich. 306 Michigan National Tower
Bismarck, N. Dak.. . .. Lexington, Ky.. .. ... First National Bank Bldg.
Bluefield, W.Va.P.O.B Lincoln 8, Nebr.. Sharpe Bldg., 206 S. 13th St.
Boise, Idaho. .. ... Little Rock, Ark.. .. .. ... 103 W. Capitol Ave.
Boston 1, Mass.. .4F. .. ... Los Angeles 54, Calif.......212 N. Vignes St.
Buffalo 3, N. Y. ashington St. Louisville 2, Ky.. . ......... 455 S. Fourth St.
Butte, Mont. . P. . Wyoming St. Macon, Ga.. ... ...l 682 Cherry St.
Canton 2, Ohio. carawas St.,, W, Madison 3, Wisc.. ......... 16 N. Carroll St.
Cedar Rapids, lowa. " 0 Second St., S.E. Manchester, N.H... ... ... ... .. 875 Elm St.
Charleston 28, W. Va..30% MacCorkle Ave., S.E. Mecdford, Ore., P.O. Box 1349,205 W. Main St.
Charlotte 1, N.C........... 112 S. Tryon St. Memphis 3, Tenn.. . . ... ..... 8 N. Third St.
Chattanooga 2, Tepn.. .. .. 832 Georgia Ave. Miami 32, Fla.. .. ....... 25 S.E. Second Ave.
Chicago 80, 1Il. .P. ox 5970A, 840 S. Canal St. Milwaukee 3, Wisc.. .. .. 940 W. St. Paul Ave.
i 2, Ohio......... 215 W. Third St. Minneapolis 3, Minn.. . ... .. .. 12 S. Sixth St.
,Ohio. . ... 4966 Woodland Ave. Mobile 13, Ala.. . ......... 54 St. Joseph St.
.C..P.O. Box 1434, 1420 Lady St. Nashville 3, Tenn.. . .. .... 234 Third Ave., N.
, Ohio. . ........ 40 S. Third St. Newark 2, N. J.. . ........... 744 Broad St.
risti, Texas. . ..... 205 N. Chaparral New Haven 6, Conn.. . ....... 129 Church St.
llas 2, Texas. .. ....... 1801 N. Lamar St. New Orleans 12, La.. . ... ... 837 Gravier St.
nport—~Bettendorf, la.. ... 1039 State St. New York 22, N. Y.. .. ... 570 Lexington Ave.
on 2, Ohio...... 11 W. Monunent Bldg. Niagara Falls, N. Y.. .. ... .. 253 Second St.
Hawaii: American Factors, Ltd., P. O. Box 3230, H lulu 1 C da: C di

Tulare and Fulton St.

For full information obout these services

............ 229 W. Bute St.
Oakland 12, Calif.. .. ... .. 409 Thirteenth Si.

Oklahoma City 2, Okla....119 N. Robinson St.
Omaha 2, Nebr.. ... .. 409 S. Seventeenth St.
Pasco, Wash,............. 421 W. Clark St
Peoria 2, l.. .. ..... ... 309 Jefferson Bldg.
Philadelphia 2, Pa........... 1405 Locust St.

Phoenix, Ariz..P.O. Box 4037, 303 Luhrs Tower
Pittsburgh 22, Pa.. . The Oliver Bldg., Mellon Sq.

Portland 7, Ore......... 920 S.W. Sixth Ave.
Providence 3, R. I.. .. ... Industrial Trust Bldg.
Raleigh, N.C.. . ........ 336 Fayetteville St.
Reading, Pa.. . ............. 31 N. Sixth St.
Richmond 17, Va.......... 700 E. Franklin St.
Riverside, Calif.. . . ... .. . .... 3570 Ninth St.
Roanoke 16, Va.....920-924 S, Jefferson St.
Rochester 4, N. Y.. . .... . . . . . 89 E. Ave.
Rockford, .. . . ......... ... 110 S. First St.
Rutland, Vt.. . ... ... .. ... 38'2 Center St.
Sacramento 14, Calif.. ... .. 626 Forum Bldg.
Saginaw, Mich.. . .Second National Bank Bldg.
St.louis V, Mo.. . . ... ... 818 Olive St.
Salt Lake City 9, Utah. .. . .. 200 S. Main St.
San Antonio 5, Texas.. . . .. 434 So. Main Ave.
San Diego 1, Calif... . ... .1240 Seventh Ave.
San Francisco 6, Calif.. . . 235 Montgomery St.
San Jose 10, Calif. .. ... ... .. 460 Park Ave.
Savannah, Ga.. .. ........ .. 4 E. Bryan St.
Seattle 4, Wash.. . .. ... ... 710 Second Ave.
Shreveport, La.. . .... ... .. 910 Shelby Bldg.

Sioux City 13, lowa. 572 Orpheum Electric Bldg.
Sioux Falls, S. D. .. ... 306 South Phillips Ave.
South Bend 1, Ind.. . . . 112 W, Jefferson Bivd.

Spokane 4, Wash.. . . ....... S. 162 Post St.
Springfield, 1. . ... ... . 607 E. Adams St.
Springfield 3, Mass.. .. .... .. .1387 Main St.
Stackton, Calif... .. ... 11 So. San Joaquin St.
Syracuse 2, N. Y... ... ... 113 S. Salina St.
Tacoma 1, Wash.. ... 1202 Washington Bldg.
Tampa 6, Fla.. . . ......... 1206 North A St.
Toledo 4, Ohio........... 420 Madison Ave.
Trenton 8, N. J...........214 E Hanover St.
Tucson, Ariz.. . P.O. Box 710, 650 N. Sixth Ave.
Tulsa 3,Okla.. . ......... 320 S. Boston Ave.
Utica2, N. Y. ... 258 Genesee St.
Washington 5, D.C.. . ... .777-14th St,, N.W,
Waterbury 89, Conn........111 W. Main St.
Woaterloo, lowa. .. ......... 206 W. 4th St.
W enatchee, Wash... 328 N. Wenatchee Ave.
Wheeling, W. Va..........40 Fourteenth St.
Wichita 2, Kan.............. 200 E. First St.
Williamston, N. C.. ... .. .. . .115 E. Main St.
Worcester 5, Mass.. . ..... ... 288 Grove St.
York. Pa.. . ............. 56 N. Harrison St.
Youngstown 5, Ohio. . . .272 E. Indianola Ave.
General Electric Company, Ltd., Toronto 22

METER DEPARTMENT, GENERAL ELECTRIC COMPANY, SOMERSWORTH, N. H.

1-56 (7500)
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