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TYPE CH
STRIP-CHART RECORDER

These instructions cover the installation, operation,
and maintenance of the General Electric Type CH
Recorders.

The recorders, which are available in switchboard
or portable types, are strip-chart, ink-type instruments
which will measure, indicate, and record the value of
an electric quantity, or the value of a mechanical
quantity which is converted to an electric signal.

These recorders provide a permanent record of the
measured variable, with respect to time, and thus may
be used to analyze disturbances and faults in circuits
and equipments. In addition, they are useful in gen-
eral testing work, trouble investigation, and for moni-
toring purposes.

The instruments are available in chart-speed com-
binations ranging from 1/4 inch-per-hour to 120
inches-per-minute.

The operation of the recorder is as follows:
The quantity to be measured is “fed” intg t -
corder’s measuring mechanism through app ia

connections. This causes the armature to e

RECEIVING’
.
RECEIVING

Immediately on receipt of }e,examine it
for any damage that may haw& in transit. If
injury or rough handling is de damage claim
should be filed immediatelywith¥the transportation
company and the neare n Electric apparatus
sales office should ge 1ed promptly.

ch are individually box-
recorder:

The following

3 record ro

1 recording pe a pen cleaner

1 inkwell

1 pen starter and a bottle of chart-carriage lubricat-

ingoil

omponents which may be damaged dur-
ent are either taped or braced in position
to shipment. The tape and/or braces should be
ed as follows:

.

OO

L 4

INTRODUCTION %
pen-and-pointer assembly position corresponding

to the value of the me uantity. The pen
makes a continuous gradphi cord of the measured
quantity on a moving pa chart.

A feature of th ers is a new, transparent
plastic, throwaway- , combination inkwell-ink-

three times as much ink as the
hese containers are filled with
ed at the factory, thus assuring a
Pply of clean ink at all times. By
néw type inkwell-inkbottle, the possibili-
ink while transferring it from the inkbot-
tl thé§nkwell is eliminated. In addition, the possi-
lity irt and foreign matter entering into the ink
S and thus causing erratic pen operation is also
ally eliminated.
he design of the chart-carriage assembly makes it
possible to interchange all chart-carriages regardless
of style. This allows the spring-driven chart carriage
to be used in place of an electric-motor-driven chart
carriage on either the switchboard or portable models.

bottle which ho

DLING, AND STORAGE

1. Remove the tape from the scale-support brac-
kets.

2. Remove the scale assembly by pressing inward
on both ends of the scale support and then unsnapping
the assembly.

3. Grasp the two dowels which are mounted in-
side of the recorder on top of the chart-carriage mech-
anism, and carefully pull them down and out. A set
of keys which operate the lock on the recorder are
taped to one of the dowels. These keys should be
untaped prior to throwing the dowels away. Care
should be taken to remove the two pieces of felt which
are located between the top of the dowels and the re-
corder case.

4. Remove the tape which is holding the pen-sup-
port assembly. This tape is fastened to the ink shield
which is located in back of the scale assembly.

5. Replace the scale assembly.
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HANDLING STOR
Care should be taken to avoid jarring the recorder If the recorderis to b n storage
when it is being handled. Extreme shock will result tended period, pack thé recodder in the up
in permanent injury to the jewel bearings in which tion in its original carto store it in an
the measuring mechanism is mounted. from corrosive fumes, high humidity, and te
extremes.
L 4
DESCRIPTION
There are three main sub-assemblies in these re- SIDE-A -PLATE ASSEMBLY
corders. These are: the case, the chart carriage, and This asse is the main framework of
the measuring mechanism. carria ly. It provides the means f
ing ghe carriage to the recorder case.
CASE ASSEMBLY parts @fathe chart-carriage assembly are mc

The cases used in these recorders are constructed of th €.
cast aluminum which provides a strong, lightweight, T G-DRUM AND WRITING-TABLE ASSEN
and rustproof enclosure for the instrument mechanism, The timing drum, which receives its pow:

Two types of fmlsl‘les are used on the outside otor through appropriate gearing, drives {
these cases. The switchboard models have o chart by means of sprocket pins contained

glare black finish, and the portable models h ends of the drum. The sprockets engage ho

llgl-lt-gr.e).r h..':lm.m ertone finish.  All m.o chart paper and drive the chart at a pre-de
white finish inside of the case. A full-vigw
rate of speed.

dow is prov1deq for ease m.v1ewm'g the ¢ ale. The writing table provides a smooth su
Entrance of dirt and moisture into thgl case pre- . . .

the recording pen to inscribe the value of the
vented by a heavy neoprene gasketmwh forms a . .

. i ed quantity on the moving chart paper. In
tight seal when the. door is closed. latch and it is a convenient writing surface for making a
lock are also provided as stagdapd e ment. The . .

> T ings that are desired on the chart.
locks on all recorders are idg hereby eliminating
the necessity of having fvidual key for each SUPPLY- AND REROLL-SPOOL ASSEMBLIES

a

recorder. The supply spool is located in the lowes
The switchboard mo h may be of the sur- of the chart-carriage assembly in back of tl
face or semi-flush typ n a fluorescent lamp spool. The supply spool holds a roll of cha
and a lamp switch.Q which is 150-feet in length. A paper supply |
The portableymodgls afe provided with rubber feet located on the lower left-hand side of the c
and a comforta ette handle for ease in carry- riage assembly, shows the amount of paper le
ing. In additi theWdoor on this model may be re- supply spool. In addition, it maintains suffici
moved by g p and off the hinges. tension on the paper to provide a smooth a
paper feed.

CHART CARRIAGE The reroll spool winds the chart paper — t
T -carriage assembly contained in these re- of a motor and appropriate gearing — and al

d

T a sturdily-built unit in which simplicity tens10t1: on ;he paper so that an accurate
is note. This assembly provides the means may be made.
a

c@urately recording the value of the measured COVER-AND-PLATE ASSEMBLY
quagtity, with respect to time, on the moving paper
t.
The chart-carriage assembly is made up of five
¢ main sub-assemblies.

This assembly provides protection for tl
units against dust or physical damage, and in
it serves as a guide for the chart paper.

These are: DRIVE-UNIT ASSEMBLIES
The side-and-back-plate assembly The drive-unit assemblies consist of a powe
The timing-drum and writing-table assemblies and an associated gear train. These assemb
The supply- and reroll-spool assemblies vide the means for driving the timing drum
The cover-and-plate assembly roll-spool assemblies.
The drive-unit assemblies Two types of drive units are used in these r.
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These are: a main-drive unit which furnishes power
to the timing-drum assembly, and a reroll-drive unit
-which furnishes power to the reroll-spool assembly.

Main-drive Unit

Five types of main-drive units are available. Four
of these are of the electric-drive type, and the fifth is a
hand-wound spring-clock type.

The main-drive units, which are designated by Style
numbers consist of the following:

Style 1: a high-speed electric-drive unit which pro-
vides a single-speed drive in the range from 1/4 to
120 inches-per-minute. A self-contained switch mark-
ed HI-OFF-LO is wired to provide ON-OFF-ON con-
trol.

Style 2: a low-speed electric-drive unit which pro-
vides a single-speed drive in the range from 1/4 to 30
inches-per-hour. A self-contained switch marked HI-
OFF-LO is wired to provide ON-OFF-ON control.

Style 3: a double-speed electric-drive unit which
provides drives of both inches-per-hour and inches-
per-minute in the range from 1/4 inch-per-hour to 120
inches-per-minute. A self-contained switch is wired
to provide HI-OFF-LO control.

Style 4: a double-speed electric-drive unit which
provides drives of both inches-per-hour and i
per-minute in the range from 1/4 inch-per-hour
inches-per-minute. This style contains provisi
an external switch. (Switch is not supplied.)

-

ed lever provides HI-OFF-LO congfol® e clock is
a self-contained unit which al Qa the power
source for the reroll-drive un&

All main-drive units drive ghe' ti g-drum assemb-

ly through associated fixed- 8nd cBange-gear-train as-
semblies. The change nsist of four gears,
mounted on the lefgha id€ of the chart-carriage,
1ich are color coded for
ayW¥e changed to obtain differ-
provide various chart-speed

combinations.

Four additional pairs of change gears are supplied
with each recorder which contains a double-speed
chart cagriage (Styles 3, 4, or 5). These gears, when
are stored on the right-hand side of the
chart- e mechanism.

ar life is assured by utilizing precision gears
ecorders.
he toggle switch in Styles 1, 2, and 3 recorders

and the lever on Style 5 recorders is located
left-hand side of the chart-carriage mechanism.

The change-gear combination used, to
Style of chart carriage determines the var
speed combinations obtainable. The desired chart
speed may be obtained by referring to the nameplate
on the chart carriage which contains the #@formation
necessary for changing the gear ragffos and for position-
ing the toggle switch or lev ] rmation is also
contained in Tables IV and

Reroll-drive Unit

nsi f the induction motor
the hand-wound spring
t provides the power to

inds and keeps tension on the

The reroll-drive unit
and gear-train assembly,
clock. The reroll-dr
the reroll spool
chart paper.

-Clock reroll-drive unit obtains its power
n clock spring through a separate gear
ined within the clock. This gear train is
epef@ent of the main-drive unit and therefore is
ofgegulated by the escapement in the clock.

MEASURING MECHANISM

The following table lists the three types of measur-
ing mechanisms used in these recorders.
TABLE |
TYPES OF MECHANISMS

Quantity To Be Measured Type Of Mechanism

Al d-c iAlnico V permanent-magnet moving-coil
All a-c¢ (except current) Electrodynamic (electrodynamometer)

A-c amperes lron-vane

The measuring-mechanism assembly is a self-con-
tained unit which may be easily removed from the re-
corder for servicing. In addition to the moving sys-
tem, each assembly contains an ink shield, scale-sup-
port brackets, inkwell clamps, pen saddle, and a mag-
netic shield.

The ink shield is a black rectangular plastic plate
which completely covers the moving system. The
snield serves as the inkwell support and, in addition,
it minimizes the possibility of ink and dirt fall-
ing into the moving system.

The inkwell clamps are fastened to the ink shield
by means of a hinge assembly. These clamps snap
onto the inkwell and hold it tightly in position.

The scale-support brackets hold and position the
scale assembly. These brackets allow the scale to be
tilted up out of the way in order to facilitate servicing
the pen and inkwell.

o,
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The pen saddle is rigidly attached to the armature
shaft. The saddle holds the pen and positions it on
the chart paper in accordance with the angle of rota-
tion of the armature shaft.

Recorders designed to measure a-c quantities are
equipped with a magnetic shield. This shield mini-
mizes the possibility of erroneous indications caused
by stray magnetic fields.

The moving member, or armature, of each measur-
ing mechanism is mounted on a pivoted shaft. This
shaft rotates on bearings contained at each end of a
one piece aluminum frame. The upper bearing is of
the bronze-sleeve type and the lower bearing is of the

helical spring contained in the lower-bearing
This spring virtually eliminates the dange
ing the pivot and jewel assembly (lower beaTing) if
the recorder is subjected to excessive jarring or shock.

A resistor-plate assembly is used in recofiders which
are designed to measure a-c v , a-c watts, or d-c
volts. This assembly is ompigatien of fixed and
adjustable resistors whichi& d on an alumin-
um support plate contai the bottom of the re-
corder case. The resis ch are temperature

compensated, are use 11 the current in the po-
tential circuit of th easWding mechanism.

INSTALLATION

LOCATION

The recorders should be installed in an area free
from high humidity, corrosive fumes, and excessive
vibrations. In addition, they should be kept a reason-
able distance from transformers and conductors carry-
ing high currents.

MOUNTING

SWITCHBOARD RECORDERS

The outline and mounting dimensions of th 02
ers are shown on page 7. Alldrilling and h
on the panel should be completed before m he
recorder.
Note: If the shipping braces ®ereQmot Femoved
when the recorder was received, r xNem as de-
EI

scribed in the section entitle G.

CONNEC@

Connections to the r are made through two
terminal blocks lo back of the recorder
The upp al"block is used for making

ordered. The lower terminal block is used on all re-

L 4

corders for onnections to the measuring mech-
or the chart-drive motors and lamp
ig. 1. Refer to the nameplate on the
he proper operating voltage.
nections to the measuring mechanism refer
the¥ist of connection diagrams on page 20. Care
d be taken to insure that the proper diagram is
cted.

T0
VOLTAGE SOURCE
]

MARKER PENS
RH LH

Hl 3

EXT g_\{l

SW.OFF

Lo {
rés 50 13|
2? ﬁ feFeNele)
IS ]

UPPER TERMINAL BLOCK
CONNECTION DIAGRAM FOR STYLE 4 ONLY

TABLE OF CONNECTIONS

CHART DRIVE MOTORS) TERMINALS

[82(SNGLE OR LOW VOLTAGE )
FOR STYUBS |,2, 83 §i53(}GH vOLTAGE)

ISEE CONNECTION DIAGRAM ABOVE]
INO CONNECTION (SPRING CLOCK)

FOR STYLE 4
FOR STYLE 5

LAMP (SWITCHBOARD
MODELS ONLY)

HEATER 78 8
RH MARKER PEN 9810
LH MARKER PEN & 12

58 6

Connections for chart-drive motors, lamp, heaters,
and marker pens

Fig. 1.
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OUTLINE AND MOUNTING DIMENSIONS

NOTE “A"
5/16 X 18 MTG STUDS ON
SURFACE-MOUNTED RECORDERS ONLY.
STUDS WILL ACCOMMODATE |Y2-IN. PANEL.

NOTE"B"
1/4 X 20 MTG SCREWS ON SEMI-FLUSH
MOUNTED RECORDERS ONLY. SCREWS WILL
ACCOMMODATE 3/8 - IN. PANEL.

T
NN v’kcovsa JPENS
NN 18C° MAX

COVER OPENS
,~SEE NOTE "8" 109° MAX

//'/" SEE NOTE “A'

]

L
N

O |e
T

~
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—®

@]

I
| —t
{ : BRSPS
| Db D
| " 678 V1072 :
B —- b - ‘514} [ |
; J [ L
¢ P = = I =<
1 T Loyl ast fRA 5
72 . [ 3 %6 a1
9% | ]
[
|0~8-—»-
Fig. 2. Outline and mounting dimensions oard Fig. 3. Outline dimensions of portable models
models (surface and semi-flushc
! 1
3 MIN T 7ol ,CLEARANCE HOLE FOR 3¢ SR
sk g (3 HOLES)
2 3 j
MIN H——2 L -
W
l 8
| N 7 |
! { 32-_. 3 .-_,-_32..‘
i 3 6 2% 167
; MIN | ! MIN {
! i i
| —e—
3| } i I
~ew — e 2§
MIN i |
| | ;
\ .
; ¢ . , /
| ; : 2 |
Y A | i {
| 4 T
| I 3 . ‘*“u——‘L ,
55 2 I
"\* MIN ¢ E
R b 4 4
ey i v
6| ! J 4
C . 3" ‘/‘\-_/“\/‘ d 7° ,’f
S-235 TO ADJAGENT WALL b 9% i —2g—f
i OR ABUTMENT TO ADJACENT WALL TO ADJACENT WALL
ALLOWS COVER F OR ABUTMENT. ALLOWS OR ABUTMENT
4 COVER TO OPEN 145°
Panel cutout dimension for semi-flush mounting Fig. 5. Panel cutout dimensions for surface mounting

7
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OPERATING LIMITS

Current-measuring recorders may be momentarily
overloaded up to the following values without causing
any adverse effect on the measuring mechanism:

Alternating-current ammeters—up to 40 times the
full-scale value.

Direct-current ammeters—up to 10 times the full-
scale value.

The recorders are designed to withstand high-poten-
tial tests as follows:

1. 5,000 volts RMS 60 cycles for 1 minute be-
tween the measuring circuit and ground.

2. 2,500 volts RMS 60 cycles for 1 minute be-
tween circuits.

3. 1,500 volts RMS 60 cycles for 1 minute be-
tween accessory circuits and ground.

The temperature range within which the recorder
will operate satisfactorily is —SF to +120F. The re-
corder will not suffer any adverse effects if it is oper-
ated for a short length of time at temperatures above
or below the recommended limits. However, continu-
ous operation above or below these limits will cause
the pen to stop inking and thus, no record of the
ured quantity will be obtained. The low tempe
range may be extended by adding heaters. Sg
CESSORIES section.

Line voltage variations should not exceef
of the recorder’s rated voltage. However
er may be operated for a short length off timeya

tages below the recommended 109, 1

having any adverse effect on the dri \)rs.
If the recorder is operated at mifjgnum tempera-

ture and voltage limits simult the maximum

chart-paper speed under thig{extr@me condition will
be limited, as follows:

Styles 1, 3, and 4 re 60 inches-per-minute
Style 2 recorders, i er-hour
PR ’ARY " OPERATION

After the prope ctions have been completed,
it will be necessary to perform the operations describ-
ed in the SERVICING section under the following
\ sub-headings: ¢
SEL NG AND INSTALLING CHANGE

LING THE RECORD ROLLS
ALLING THE INKWELL AND PEN
ADJUSTMENT

OPERATION O e
OPERATING PROCEDURE “

After the steps in the applicable secti der
PRELIMINARY OPERATION have been com-
pleted, proceed as follows:

1. Check the spring clock to see if % is fully

wound (Style 5 recorders only’)y or energize the
chart-drive motors (Styles 2% 4 recorders).
The spring clock must be N en installing a
new record roll, or every if the recorder is
operated at speeds of one®i er-hour or less.

2. Energize the me mechanism.

3. Rotate the tifaing m forward, using the
knurled portion, me markings on the chart
paper (if the pa has%ime markings on it) lines up
with the tip o

4. Turn ghe in the switchboard models on
by pus he ter switch in and holding it mom-
entarily e ends of the lamp glow. Then re-
lea h. To turn the lamp off pull the switch

opération of the recorder is now automatic

ept for periodic replacement of record rolls and

eference should be made to TABLE II which

s the approximate length of time a record roll will
at each chart speed.

TABLE I
RECORDER SPEED

\4]

RECORD ROLL REPLACEMENT

Basic Speed | Approximate Time || Basic Speed | Approximate Time
Inches Record Roll Inches Record Roll
Per Hour Will Last Per Minute Will Last
1/4 297 days 1/4 5 days
1/3 222 days 1/3 90 hours
1/2 148 days 1/2 60 hours
1 74 days 1 30 hours
2 36 days 2 15 hours
3 24 days 3 10 hours
4 17 days 4 7 hours
7.5 9 days 7.5 4 hours
10 7 days 10 3 hours
15 5 days 15 2 hours
30 60 hours 30 1 hour
60 30 hours 60 29 minutes
90 20 hours 90 19 minutes
120 15 hours 120 14 minutes
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MAINTENANCE
SERVICING

INSTALLING THE RECORD ROLL (See Fig. 6)

The following steps, along with the corresponding
photographs, describe the proper method for installing
a roll of chart paper in the recorder.

. ap®the new record roll into position while
s usly holding down the paper-supply indica-
& and holding up the drag plate (5).

&
]

Fig. 6a \ 6 —{

1. Press down the latches (1) on eac ofthe ,

reroll spool (2) and then lift the spool 3
2. Grasp the supply-roll spool (34#an lit up

and out of the recorder. &

Note: The indentation (9) is \ er required
on style 5 instruments only

e

5

Fig. 6d
¢ Fig. 6b 5. Lift up the two ides*
. D¢ wo paper guides® (6) and then
old a new record roll with the elongated holes pass the end of the chart paper above the drag plate
t t and then insert the supply-roll spool into (5) and between the roller (7) and writing table (8).
e t-hand side of the record roll. Care should be 6. Pull through approximately 16 inches of paper,
en not to “telescope” the record roll when inserting being careful not to tear the paper on the sprockets in
he” supply-roll spool. the timing drum.

ot present on later models



GEH-1556C Type CH Strip-Chart Recorder

7. Remove the used record roll (if there is one
in the recorder) from the reroll spool, by first pulling
out the flange on the end opposite the drive gear and
then sliding the roll off the spool. Replace the flange
on the spool making sure that it is pushed all the way
into the spool.

Fig. 6e

8. Tear the end of the chart paper into
shown in Fig. 6e.

Fig. 6f

the reroll spool so that the gear is on the
d side, and then insert the end of the chart
r into the slot in the spool.
Wind several turns of the chart paper onto the
11 spool (record side out).

*Not present on later models
10

drive gear to make sure that the gear is
gaged.

Fig. 6g
12. Pull a few inches of chart paper off the reroll
spool (to unlatch the spool) and while allowing the
paper to rewind slowly make sure that the sprockets
in the timing drum engage the perforations in the
paper.

Note: If the reroll spool will not rewind the paper,
it may be due to the reroll drive spring being run
down. This will make it necessary to either energize
the chart-drive motor or wind the spring clock, depend-
ing on whether the recorder chart carriage is electric-
motor driven or spring-clock driven.

13.  Wind the spring clock (Style 5 recorders only).
14. Push down the two paper guides® (6).
INSTALLING THE INKWELL AND PEN

The proper method for installing an inkwell and
pen is as follows:

1. Tilt the scale assembly up out of the way.

2. If a pen and inkwell are already in the recorder
remove them as follows:

a. Grasp the pen and carefully unsnap it from
the spring clip. Immediately upon removal
tip the pen upside down in order to prevent
the ink from flowing out.

b. Unsnap the two clips which are holding the
inkwell in place and then carefully lift the
inkwell out of the recorder.
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Fig. 7.

Installing an inkwell in the recorder

3. Place the new inkwell in the recorder (the side
of the inkwell which has the tape or hole should be
in the back of the case) and make sure that it is pro-
perly seated. (See Fig. 7.)

4. Snap the two holding clips onto the grooves in
the inkwell cover.

5. Remove the tape (if present) covering the hol
in the inkwell cover. ,

6. Place the stem of the pen carefully into -
well and then very carefully push the pen d @ to
the spring clips on the pen saddle. A cl be

“felt” on both sides when the pen has b héd
into the clips.

Note: The tip of the pen will not r chart
paper if the pen is not full of ink. THis c ion will
be present in a pen which is befk to opera-
tion for the first time. In additigh, this condition will

also be present if ink has
which has already been in o io
and start it inking refer e
ING THE PEN.

INKING THE PENS

\Qer bulb thus causing it to

illed from a pen
To fill the pen
ion entitled INK-

1. Squeeze th
collapse.
2. Kee
sert the tip o
pen starter.
3. Release the pressure on the bulb slowly while
watching the4ransparent tip.
hen the ink is visible in the tip, carefully lift
the pen out without further lessening the
ressure on the pen-starter bulb.
lace the tip of the pen on the chart paper.
Rinse the pen starter out and allow to dry be-
re replacing it in its container.

llapsed and then carefully in-
into the hole in the tip of the

INKS

The ink furnished with the recorder is
designed to produce a record which pr@videg) maxi-
mum contrast for ease in reading, and g rt re-
production. Red, black, brown, and green inks are
available in three drying speeds to facilitate satisfac-
tory recording over a wide range of temperature and
chart speeds.

Table III lists these i r

their operating temperature ference should be
made to the catalog nunfbeg@jlisted when ordering ink.

If color is not specified rdering, red ink will be
supplied as this is the d color.
LE Il

INKS

ying speeds, and

9,

Medium Drying Slow Drying
(Medium (Slow
peed) Chart Speed) Chart Speed)
2F to 9SF 20F to 104F -SF to 120F
8946427G1 8946427G2 &~ 8946427G3
8946427G4 8946427G5 8946427G6
e 8946427G7 8946427G8 8946427G9
BroWwn 8946427G10 8946427G11 8946427G12

Fig. 8. Front view of recorder, door open;
record roll and spools removed
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CLEANING THE PENS

1.
it out.
2.

3.

Unsnap the pen from the pen saddle and lift

Fill the pen starter with clean hot water.
Insert the back end of the pen tube into the tip

of the pen starter and then try to force water through

the pen.

If a steady stream of clean water cannot be

forced through the pen, try to work the small, wire
pen cleaner (supplied) through the tip of the pen.
Remove the wire and then try to force a steady stream
of clean water through the pen.

4.

Repeat steps 2 and 3 until a steady stream of

clean water can be forced through the pen.

S.

Empty the water from the pen starter and then

force air through the pen using the starter.

TABLE

SELECTING AND INSTALLING CHANGE GEA

This section applies only to recorders
supplied with extra sets of change gears.

The chart-carriage instruction label in € ord-
er contains the information necessary for selecting the
proper change-gear combination for the paper speed
desired. This information is also given & Table IV
and Table V below.

Extra sets of change ge
hand side of the chart-carriag
termining the change-gea
vide the desired speed, i
already in position are
proper positions as

tofed on the right-

eChanism. After de-

ination which will pro-

e gears (if the gears

e proper ones) in their
ws,

v

SELECTING AND INSTALLING CHANG,

ELECTRIC-MOTOR DRIVES —

FOR CHART SPEEDS SELECT SIZ

STYLE d4

OR OF GEARS FROM TABLE

i ih 4 13 20 o1 2t 3" ! 9" 10" 15 30" 60 90" 120"
AL GREEN RED BLUE RED GREE AL GREEN RED BLUE RED GREEN AL
i <A\ LARGE LARGE LARGE MED SMALL SMALLNGMALL LARGE LARGE LARGE MED SMALL SMALL SMALL
u,/ cuange “FEB SMALL SMALL SMALL MED LARGE (BRGEMARGE SMALL SMALL SMALL MED LARGE LARGE LARGE
GEARS
vor BLACK GOLD
-C LARGE SMALL
ON-OFF D SMA LARGE
STYLE1&2
HI-LO-OFF
STYLE 3
NO'SWISCH " STYLE 1 FEEDS IN INCHES PER MINVE ONIY. STYLE 2 FEEDS N INCHES PER HOUR ONLY. STYLES 3 AND 4 FEED IN INCHES
STYLE 4 PER HOUR AND INCHES PER MI FOR USE WITH EXTERNAL SWITCH. STYLE 2 NOT RECOMMENDED FOR SPEEDS ABOVE 30.

SPEED CHANGE
LEVER

TABLE

v

%mc AND INSTALLING CHANGE GEARS

SPRING-CLOCK DRIVE — STYLE 5

FOR CHART SPEEDS SELECT SIZE AND COLOR OF GEARS FROM TABLE

320 1 20 3 40 157 150 307
AL GREEN RED BLUE RED GREEN AL AL RED AL
LARGE LARGE LARGE MED SMALL SMALL SMALL SMALL SMALL SMALL
SMALL SMALL SMALL MED LARGE LARGE LARGE .LARGE LARGE LARGE
NICKELED | NICKELED
§0T —~ 50T +-25T
16T t 25T = 50T

STYLE 5 FEEDS IN INCHES PER HOUR AND IN
1/2”, & 1" PER HOUR FEEDS FOR OTHER FEE

CHES PER MINUTE. 60 DAY RUNNING TIME ON 1/4", 1/3",
DS WIND CLOCK WHEN INSTALLING NEW RECORD ROLL.



Type CH Strip-Chart Recorder GEH-1

1. Unscrew the knurled screw (1, Fig. 8) and pull
out the change-gear plate.

2. Unscrew the knurled nut and remove the cor-
rect gear.

3. Install the gear on the change-gear shaft, mak-
ing sure that the slot in the gear is facing in towards

the recorder. Care should be taken to insure that the_

keyway on the gear shaft slips into the slot in the gear.
4. Screw the knurled nut on tightly.

5. Store the extra gears on the change-gear plate
assembly, and then replace the assembly on the side
of the chart-carriage mechanism. Replace the knurl-
ed screw.

ZERO ADJUSTMENT

In addition to providing a means for positioning the
pen-and-pointer assembly on zero, the zero adjustor
can also position the assembly at any desired point on
the scale. This feature makes it possible to change,
for example, a zero-left recorder (one having a linear
scale distribution) to a zero-center recorder by simply
rotating the zero-adjusting screw (2, Fig. 8). Since
this does not change the full-scale value of the record
er, the electrical value from the “new” zero to each en
of the scale will be half of the original full-scalg
For example, a 0-1 ma. full-scale recorder
changed to a 0.5-0-0.5 ma. recorder.

REMOVING THE CHART CARRIAGE (See Fi \

The chart-carriage assembly may be r from
the recorder case as follows:

1. Disconnect the power frofft h@er.
rewb

2. Pull out the connecting ug (3).

3. Loosen the four mougti 4).

4. Lift the chart carri& d off the four
mounting screws and out € .

If the chart carriage is €@ be jhstalled in a different
recorder case, the fol eck, and adjustment if
necessary, should b dé) after the chart carriage,
record roll, in N ve been installed:

t r from the recorder.

p
1imegdlivision on the chart paper with

3. Move the pén across the paper noting whether
or not the pen point follows the time-line arc on the
aper. 4 the pen does not follow the arc, loosen
nut (5) and then rotate the hollow adjusting-
ring either in or out so that the pen point
llow the arc when the test is repeated.

4. Tighten the hex nut.
Reconnect the power to the recorder.

Reg. Trade-mark of the General Electric Co.

LUBRICATION

The recorders should be cleaned and Q;'a
year. Itis recommended that all bearin@lectric
motors in these recorders be lubricate light
machine oil such as G-E Cat. No. 8904152, which is

supplied with the recorders. The handvound spring
clock should be lubricated withg good grade of watch

oil.

The following sections eferred to for the
proper lubrication proc €.
CHART-CARRIAGE A Y

All bearings in the cHast-carriage assembly (shown

in Fig. 9 and 10 ld¥be lubricated with one drop
of light machij at the points indicated by the
arrows.

‘w g

¢ ‘ ‘a

APPLY ONE DROP OF OIL G-E GAT.NO.8904152
AT POINTS INDICATED

Fig. 9. Chart-carriage lubrication (also see Fig. 10)

APPLY ONE DROP OF OIL G-E CAT.NO.8304152
AT POINTS INDICATED

Fig. 10. Chart-carriage lubrication (also see Fig. 9)

13



GEH-1556C Type CH Strip-Chart Recorder

ELECTRIC-MOTOR DRIVES
Main-drive Unit

Style 2 chart carriages which are equipped with
Telechron* synchronous motors are of the perma-
nently lubricated type. Oil the bearings in the associ-
ted gear train with one drop of light machine oil.

Styles 1, 3, and 4 chart carriages are equipped with
a reversible motor which is shown in Fig. 11. OQil the

Fig. 11. Main-drive motor

gear box in these motors through the two hol
gear housing (one hole is covered wi
screw) with a few drops of light
the bearings in the associated ge
drop of light machine oil. DO
PAWLS.
Reroll-drive Unit

Oil the two wicks in the regfll-d motor, shown
in Fig. 12, with a few draps offlightmachine oil. Oil
the bearings in the associa \ ain with one drop

of light machine oil. \

m e
oil. Oil
with one
L. THE

Reroll-drive motor

Fig. 12.
*Reg. Trade-mark of the General Electric Co.
14

SPRING-CLOCK DRIVE

Style 5 chart carriages are equj a preci-
sion hand-wound spring clock sho@n in Fig. 13.
The clock can be removed as a Snitgfom the chart
carriage. The clock has two separate outputs, one for

driving and timing the chart, and the other for re-roll-
ing the chart. Each output subdssembly can be dis-

Fig. 13. Hand-wound spring clock

assembled from the main spring barrel as a complete
subassembly for cleaning and oiling.

Caution: UNWIND THE CLOCK COMPLETE-
LY BEFORE STARTING DISASSEMBLY.

The jewelled escapement is a subassembly which
also can be removed as a unit from its associated gear
train.

Under normal operating conditions the clock should
be cleaned and oiled every three years. Oil all bear-
ings with a good grade of watch oil, but DO NOT
OVEROIL THE ESCAPEMENT.

RENEWAL PARTS

Renewal parts may be ordered from the nearest
General Electric apparatus sales office.

When ordering, give a complete parts description or
catalog number and also state the model number and
serial number of the recorder. These numbers are
stamped on the recorder’s nameplate which is attached
to the inside of the recorder door.
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ACCESSORIES

; MARKER-PEN ASSEMBLIES
Marker-pen assemblies are mounted on the ink

shield on one or both sides to make marks on the mar-
gins of the recorder chart. (See Fig. 14.) The mark-
er-pen assemblies are available for either 120-volt a-c
or 6-volt d-c operation. They may be adapted for
use at higher voltages by inserting resistors, of the
proper rating, in series with the coil. The leads of the
marker-pen assemblies are connected to the upper
terminal block; the left-hand gen to terminals 11 and
12, and the right-hand pen to terminals 9 and 10. The

asse :ounfed

Fig. 14. Left-hand marker-pen

in recorder (recorder sca

8l . INK SHIELD 1 crier SCREY- 2w pEN sTOP

o o —mf R

: (RH MARKER PEN ., .7 -UNENERGIZED
] | ASM. ATy

marker-pen assemblies are suppli Otheir own®
factory-sealed inkwells.

All components, except the p ms, are inter-
changeable for left-hand and right-hand installations.
Beforz operating the marker lﬂns refer to the Pre-
liminary Operation se, below.

Installation of Ma\
If the marker o be installed on a recorder

r
in the field. fo e instructions (Dwg. No. K-
5465853) fur e ith the conversion kit.

Prelim@«aﬁon

erpve shipping cap from inkwell and replace

it Wi having opening for stem of marker pen.
ess inkwell into clamp all the way down until

“b8ttoms” on the ink shield.

Insert stem of marker pen in inkwell and en-
age tail of pen in “V"-shaped slot.

4. Start the pen inking. (See the procedure in
the INKING THE PENS section, page 11.)

The following sections on the main pen also apply
to the marker pens:

INKING THE PENS

INKS

CLEANING THE PENS

N ENERGIZED

i
—lo

=x il

I~

UNENERGIZED
ENERGIZED

45
INK BOTTLE

_/ LH. MARKER PEN
ASM.

7
PEN STOPEZ ~
WASHER /
SCREW

PEN ——

PEN STOP

Fig. 15. Diogrammatic view showing left-hand and right-hand marker-pen assemblies

15



GEH-1556C Type CH Strip-Chart Recorder

HEATERS

On some recorders the minimum temperature at
which they will operate properly may be extended
below -5 F by adding heaters and a thermostat (Fig.
16). The thermostat closes at approximately 35 F
and opens at approximately 65 F. For further infor-
mation on heaters for particular applications, contact
the General Electric Co., 40 Federal St. W. Lynn,
Massachusetts, specifying the model number and rat-
ing of the recorder.

Fig. 16. Heater thermostat (actual size)

L 4

N
S

Q
o
&

L 4

CHART-CARRIAGE-DRIVE SHAFT EXTENSIONS

The chart carriage of an additional recor
vided it does not have a chart-carriage mgtor, be
driven by connecting the two together With @ shaft
extension. The additional recorder may be placed
on either the right or left.

. <@
To connect the two chart-carriages together, pro-

ceed as follows:

1. Remove the snap N om the adjoining
sides of the recorders.
@‘ coupling through the
and over the chart-carriage

2. Slide a shaft-
hole in the side of the ¢
shaft on each recor

t

extension into the couplings
crews in each coupling.

3. Insert s
and tighten ghe

chart drive until the pen indicates
on the chart.

4. o]
the ¢
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PHASE-SHIFTING TRANSFORMERS O
{

—— G
2o ° ]
HoLES - --{o)—- % 555
N —
39" 15" ]
B 6%

~
4" 3.1
3 A 15" 2
___®_ -0 - 32
[ IR N d}—\i‘—l—w—;ﬁe 32
|._ N - -
6 I35 | l
| — ) )
L =
5" i
5]

| 5
SRR

Type MC-22 ratings over 400 volts only

Fig. 17. rmer used with varmeters

EXTERNAL RESISTORS

5
o3

; =
| "

2 —_

j
- T ITUBE
I 9%

. 3"
\ SO S
— g8
T °8 10-32 THD | Corig
‘ A RS 7
) e 1"7 ’ I N s
gl T TR P RPN 7]
bt - i
S ‘ >
= 1. 3 OR 4 TUBES
g
8

Four-tube, Form-3 resistor

Fig. 18. External resistors for switchboard instruments
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GEH-1556C Type CH Strip-Chart Recorder

SHUNTS FOR DIRECT-CURRENT AMMETERS
Form 15 Switchboard Type—50 Millivolt Drop
r JEE— A { p— ——— — —— —— —_—
H T — |7 ] T
oxle] | ol a1 T e
H 8 i d i
san I IR K| I S =k
+ 5 P :
—F —f c fF = —t e

Fig. 20. .

2”
| %_r_——_j:ﬁ-———‘ll(—‘—r (Otherwise & ; |
T T — ]——JLE same as  ly— B me—; : I T
L—I \ : (Il it Fig. 21) ";—l-———l-—“ = i
G——-L— D — G - _____t:

Fig. 19. 75- to 800-amp shunts Fig. 21. 3000-amp shunts

| (Otherwise

same as
= Fig. 22)
Fig. 22 10,000-amp shunts
. DIMENSIONS IN INCHES Sco'n'
Amp 1g. T : trips
No. ! Eaoh
D : E F G H J X L o
75 19 IV (T EPRE % 194, | 15 | oy 1% Y%
80 | 19 51, | 3, b %o 1934, 1, i e i
100 | 19 5 Bl ¥ b 19 134, i 1 15
150 19 515 1 3t 1 3 1173, 1752 I 42 T4
200 19 13 3lg | 3l Pa 3 1174, 1732 1g > 16 5 16
250 1 1% 5l 3 J T 34 1173, 1732 4 1342 133,
300 1 134 514 [ e o 17 % g | 115, 3
400 114 Bly | 375 . 13 1 23,4 115, 3% % 5%
500 174 61, 378 15 1 23,44 173, 3% A 54
600 2 61y | 3ly 0 g 1 | 294 2y, % 235 LT
800 2 234 Bly | 375 1 2 Sl I 234 2132 %% 1346 1346
1000 93 3 | au Ui Loy iy | 13 1 2
1200 10 3 8 5 R YR 3 0 1735 235, 1 2
1500 10 3 S i 5 25 1, 1 2k T3y 1732 b2 3
2000 21 104 1 815 I 54 Vi, 2| 2k 2y, 954 % 3
2500 21 1034 1 sy | o3l L oosig 1 21y | o214 5 114 14 1
1000 |¥21 1y |4 ol LoBic | dey | 2l | 2l | ma |y I 1
4000 22 1% 4 91 | 8% | 7 L3R, L oa%g | g . 3
00 22 1% 3 03¢ ’ 63 | Ty o 4y | 2% 23 3
! !
22 13% 6 1% | 8% 3 CoFl ,l 2% | 3 3
22 15% 6 133 1 103 0lg 673 | 3l | 3 7
000 22 1744 8 13, |2 10k 5y L sn 7
t I




Type CH Strip-Chart Recorder  GEH-155

Form 15 Switchboard Type—100 Millivolt Drop

A —
-~ ‘P_—r_——c——_——‘j "; Fig. 25.
.
' T ! W ' | (Otherwise
M Q % @ “’ same as
H o= L; J ! ; Fig. 26)
*-—G —T—— ——D—————-1-—G—v1
" i
i _ee—t——gl
K 4| == i)
L‘T‘ £
Lotd IR
¥
Fig. 24. 75-to 800-amp shunts
DIMENSIONS [N INCHES gct:?,?)s
Am Fig - T Each
REP) N A B c ' D 1] ok l L End
i ; i ‘ | [ -
5 24 84 1 1 7% 1% Mok o
) 24 8ig 114 T B 4 1y |
00 | SigoLoam | I | ol 5 B i
150 2 834 1% A 3114 14 32 32
200 24 834 114 Ty "5t i 4 e ;’Jl;i
230 24 83 154 Ty 5 o i | 134
300 24 83 1 1le o 3. i Vg2 14 bel ¥
]
! | -
100 24 0y 1 1k 814 3% LM <] H (]
500 24 10 11 31 5% ‘ g 3 5 i
600 24 1014 2 Sl 534 3 8 a2 232
800 24 10y 2% 814 57 [ | “laa 33 3 3l
1000 26 1134 3| 9x ! |2 2y 134 2
1200 26 12 3 ‘ 10 1 o2k Vi 233 2
1500 26 12 [ I 10 } L 2k 1732 Vg 3
2000 26 121 4 0% ‘ 215 | 2 dy | M9, 3
2500 26 12k | 4 1014 o 2 | 21 e 1932 4
3000 2 B 1134 e | 24 | 2k SRR P 4

e

Form 18 Shunts—50 and 10 Drop
volt | 100- Millivolt
IN INCHES PIMENSIONS IN INCHES
C A B o
!
11346 1 | 814 11376 132
1134 1 i 1137 11
4 11349 1% 814 11746 133
4 1134s 14 81 13216 13
100 614 1134 13 814 1137s 15
R AR A R R
2 b I 2 834 24
250 * 635 | 2 8% RITEP 2
oo | e U B R
400 8l 2 1034 21346 234
500 8y 2184¢ 2% 105{5 ;21%5 .(Z‘q
600 R1¢ 313, 3 1 10i4 3lag 3
800 81 3% 3 | 1014 3% 3

Form 18 shunt

Fig. 27.

19
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20

EXTERNAL CONNECTIONS

LIST OF CONNECTION DIAGRAMS

Diagram

INTERNAL CONNECTIONS
CHART-DRIVE MOTOR AND REROLL-DRIVE MOTOR

VOLTMETER, A-C .
VOLTMETER, D-C

AMMETER, A-C .
AMMETER, D-C

WATTMETER, SINGLE-PHASE

WATTMETER, 3-WIRE, 3-PHA\ .
WATTMETER, 4-WIRE, 3-P W

, 3-PHASE
UNIVERSAL WAT \ IRE, 3-PHASE
VARMETER, 3-PHASE o

VARMETER,

. 38
39

40

41

21

22
22

23
23

24
24
25

25

26

26
27

27

27



Type CH Strip-Chart Recorder GEH-1556C

MOTOR TERMINAL BOARD
LOCATED INSIDE CHART
CARRIAGE ) NG

O (P O 0 (? OO0 (P

GREY —|

RED

BLACK
RE&%LL L REROLL
MOFOR ‘ MOTOR

L - d S
DRIVE [ DRIVE [

MOTOR Q MOQOTOR
- —
Styles 1, 3, and 4 chart carriage \ Style 2 chart czrriage
Fig. 28. Internal co i or chart-drive motor and reroll-drive motor
L 4

21



GEH-1556C Type CH Strip-Chart Recorder

mZ—r

HEJ EXT RESISTORIj

IF REQUIRED
Xy

é!;

LOWER TERMINAL BLOCK

—
SEE TABLE FOR
CONNECTIONS

With potential transformer Self-contained

Fig. 29. Exter, ns of a-c voltmeter

LOWER TERMINAL BLOCK

® TABLE OF CONNECTIONS

RATING TERMINALS

Tor| e
2 ND 18 4

L 4 3RD 186
4TH 1&8

Fig. 30. External connections of d-c voltmeter
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GEH-1556

mZ-—r-

mZ-—-r

mzZ-—r

LOWER TERMINAL BLOCK

With current transformer

EXT SHUNT

Fig. 31. .Exfernal connecti

P
SEE TABLE FOR
CONNECTIONS

TERMINALS

I ai2

I &lo

Self-contained

of a-c ammeter

O

L 4

+

LEAD RESISTANCE
COMPENSATOR
IF REQUIRED

With external shunt

Fig. 32.

mZ—r

——

SEE TABLE FOR
CONNECTIONS

A N e S e, M ey

H
&+ &+
BOIOO|2O

LOWER TERMINAL BLOCK

TABLE OF CONNECTIONS
RATING | TERMINALS
SINGLE OR
LOWEST 12 & 1
2 ND 08 Il
3RD 8 &l

Self-contained

External connections of d-c ammeter

23



GEH-1556C Type CH Strip-Chart Recorder

s s
0 L 2
U 0 U
; v d o
E Hy J X|u E
Xi 'SEE TABLE FOR

CONNECTION

> U

LOWER TERMINAL BLOCK

TERMINAL

[
With current and potential transformers
Fig. 33. External connecfions@ ase wattmeter
H

2

y

6

Self-contained

1
o(.ui

[

moaacom
— (3]
moxxC

——
SEE TABLE FOR

|

CONNECTIONS

|

'030% 0% [

ZO 4O GO SOI 12

O

LOWER - TERMINAL BLOCK

TABLE OF POTENTIAL CONNECTIONS
RATING LINE——=1} | 2 3
SINGLE OR
LOWEST TERMINAL |2 | 384 ||
2ND TERMINAL |2 | 586 ||
3RO TERMINAL |2 | 788 |1

L 4

With current and potential transformers

Self-contained

Fig. 34. External connections of polyphase wattmeter, 3-wire, 3-phase

24
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{ ’ N N :
r an ex- i S .
ht posi- 03 ‘ Hy e L 03 i
rea free g H|.X‘ 7 g g
rerature c2 Y D c2
E g r E
: By e s = ' .
o | 1 i
X 3 X - 1
e chart- L A ~-NAw
attach- ﬂ:\f\ﬂ \W
113 7L Bl 13 5 7] [al [l
L oher 04)6 ooog5 000 0B
ated on
2 4b 8o I(#) | 20 4O GO BOIOOIEQ
LIES { !
from a LOWER TERMINAL BLOCK "LOWER TERMINAL BLOCK
> paper
in both TABLE OF POTENTIAL CONNECTIONS
s in the RATING LINE—/| N 3121
rmined SINGLE OR _
LOWEST | TERMINAL (384 | 1 |~ |2
ace for 2ND TERMINAL |586 |1 [-12
neasur-

ddlthE, With current and potential nu% Self-contained
y mark-
Fig.

ernal connections of polyphase. wattmeter, 4-wire, 3-phase

section \

> reroll
t paper
dicator o3 _ H_ S3
art-car- 8 4 —X"J [ L 8
“on the R2 g E 2
at back E \ Hy 0 E |
d even » .
A g
' ' means *CURRENT CONNECTIONS
SHOWN ARE FOR LOWEST
> keeps RATING. SEE TABLE
cording ,\4
T e B g M B s - |~ e~ [ — ]
: TABLE OF
_ ) CURRENT CONNECTIONS <
' 'LIiHRy BB RATING [CONNECT TERMNALS | | 'y [H [ H1H "
% Ef@ s LOWEST| 6707 8 10 TOI 2 & 52)
2 drive 204060801002 anp | 3 107,6708,9T011, 20 4060 g0100120
ddition 810 012 |
. LOWER TERMINAL BLOCK LOWER TERMINAL BLOCK
' source With current and potential transformers . Self-contained
ies pro-
and re-

Fig. 36. External connections of universal wattmeter, 3-wire, 3-phase

corders.
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>

5 H 5
0 [ L 0
03 ~—a e 0 g3
g xI H| A g
—r =y D
2 r.[x $ 2
HI ]
i »— "=y I
W‘
i
tLBL s 17 9
Tk
20 40 60 §0100120
LOWER TERMINAL BLOCK TERMINAL BLOCK
With current and potential transformers Self-contained
Fig. 37. Extarnal connections of univegs t r, 4-wire, 3-phase
H, -
S 3 S -~
0 X) 0
g2 Yo
c o]
E |— H E i >
Lty X L
X} W () i
e J
S A%
PHASE- SHIFTING PHASE -SHIFTING
TRANSEORMER % TRANSFORMER ¢
1234567 1234567
el — |
\JW -\,—M/\"/
e
! 9 lb TYPE MC-21 OR MG27 ! (5 9(5 Ib
2 10 lad) 2 40 IOC')IZC>

LOWER TERMINAL BLOCK
L 4

With current and potential transformers

LOWER TERMINAL BLOCK

Self-contained

Fig. 38. External connections of polyphase varmeter, 3-wire, 3-phase

opOor
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GEH-1556C,

LOWER TERMINAL BLOCK

N N >
S H S
02 ';/\_/\ L 02
u° J lﬂ 0 u”
R B X A R
9, Y
(E: 2 x‘, 'ALT D (E: 2
I—e Hy ',f\.f\L‘ I—¢
H, H,
I:A;’L&AJ. X 2
‘ X;__‘;J xo' — L
PHASE~SHIFTING PHASE - SHIFTING
TRANSFORMER # TRANSFORME R
!%ﬂ)‘f???&?ﬂ 1230415l6’]f_]89
l IT ] I
*
TYPE MC-22 OR MC-28
'S 3 70 9é il NOTE: TERMINAL 2 OMITTED | | 1
ON MC-22 -
2O 4(> BG I(;bIZO
LOWER TERMINAL BLOCK LOWER TERMINAL BLOCK
With current and potential transformers é Self-contained
Fig. 39. External connections of p@ly varmeter, 4-wire, 3-phase
s @
g
R A
C
3 \
GE. 15vA *7770 TACHOMETER
VOLTAGE A GENERATOR
STABILIZER O
L
—
I
O
+
2O 4 20
L
LOWER TERMINAL BLOCK
External connections of 60-cps frequency meter Fig. 41.

External connections of d-c tachometer
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WHEN YOU NEED SERVICE

IF YOU NEED TO REPAIR, recondition, or rebuild any electric apparatus, @ G-E service shop near you is available
and night, seven days o week, for work in the shops or on your premises. Latest factory methods and genvine G-E reqéwo
parts are used to maintain the original performance of your G-E equipment. For full information abaut these servi
contact the nearest service shop or sales office listed below:

APPARATUS SERVICE SHOPS

Allentown, Pa.. .. ... 672-676 E. Highland St.
Appleton, Wisc.. . ... Midway Industrial Areaq,

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

Indus. Blvd.
Boltimore 30, Md... . . . ... .. 920 E. Fort Ave.
Boston —Medford 55, Mass. Mystic Valley Pkwy.

Buffalo 11, N. Y., ... ... .... 318 Urban St.
Charleston 28, W. Vo..306 MacCorkle Ave., S.E.
Charlotte, N. C.. . ... ......2328 Thrift Rood
Chicago 32, .. .. ... ... .. 4360 W. 47th St

Cincinnati 2, Ohio. . .444 W. Third St.
Cleveland 4, Ohio. . . . . 4966 Woadland Ave.
Columbus 23, Ohio. . ... .....2128 Eakin Rd.
Corpus Christi, Texas. .. ... ... 115 Busse St.
Dallos 19, Texas. . . . .3202 Manor Way
Davenport—Bettendorf, la.. .. . 1039 State St.
..... 2225 E. Logon St.
Denver 5, Colo.. . ... ...... 3353 Larimer St.
Detroit 2, Mich. .5950 Third Ave.
Houston 20, Texas. .5534 Harvey Wilson Drive

Decatur, lll.. ... .. ..

Indianaopolis 22, Ind.. . . . 1740 W, Vermont St.
Johnstown, Po.. . ... ... .. ... .. 841 Ock St.
Kansas City, Mo.. ... ....3525 Gardner Ave.
Los Angeles 1, Calif.. . . .. 6900 Stanford Ave.

Lovisville, Ky.. ... ... .. 2014 New Main St.
Midland, Tex.. . . . 3404 Bankhead Hwy.
Milwaukee 3, Wisc.. ... . 940 W. St. Paul Ave.
Minneapolis 12, Minn. . . 2025 49th Ave., N.
New Orleans, La...... 2815 N. Robertson St.
New York—N.Bergen,N.J.. 6001 Tonnelle Ave.
Ockland, Calif.. .. .. .. ....1525 Peralta St.
Philadelphia 24, Pa.. .. ... . 1040 E. Erie Ave.
Pittsburgh 6, Pa.. ... . ... ... 6519 Penn Ave.
Portland 10, Oregon. . .2727 N.W. 2%9th Ave.
Richmond 24, Va.. . . 1403 Ingram Ave.
Roanoke, Va.. .. ........ 115 Albermarle St.
Sacramento, Calif.. ... .. .....99 N. 17th St.
St. Louis 10, Mo.. .. . ....... 1115 East Road
Salt Loke City 4, Utah. 301 S. Seventh West St.
San Francisco 3, Calif.. . .. 1098 Harrison St.
Seattle 4, Wash.. . . 3422 First Ave.S.
Southington, Conn.. .
Spokane 3, Wash.
Tampa 1, Fla. P.O. Box 1245,
Naval Indus. Res.

&
3

Toledo 4, Ohio. . ... .. .1 So. St.
Wheeling, W. Va.. .. .2050 na
York, Pa... ... . .54 NSHorrison) St.
Youngstown 5, Ohio. .. 272 E_in ve.
APPARATUS SAL &0 FICES
Abilene, Texas ) . 4 edar St.
Akron 8, Ohio. . . S. Main St.
Albany 7, N. Y. .90 State St.
Third St., S.W.

Albuquerque,
Alexandrig, La..."
Alientown, Pa.. . .. .7
Amarillo, Texas. . .. .. ... ....Amarillo Bldg.
Appleton, Wisc.. . . .. 531 W. Caollege Ave.
Atlanto 3, Ga... .01860 Peachtree Rd., NNW.,
................. Masonic Bldg.
................. 152 State St.
......111 Park Ave.
R 77 Central $t.
........ 3170 Florida Bivd.
25 W. Michigan Ave.
......... 1385 Calder Ave.

720 Murray St.
.1132 Hamilton St.

Howaii: American Factors, Ltd., P. O. Box 3230, Honolulu 1

esn
. . .53 Railroad Av s Ropids 2, Mich.
S. 155 Sherma \ eensboro, N. C.. . .

Birminghom 3, Alo.. . . .1804 Seventh Ave, N,
Bismarck, N. Dak.. . . . ... ... 418 Rosser Ave.
Bluefield, W. Va.. . . ... .. .. .704 Blond St.

Appalachian Bldg.
Boise, Idoho. . . ......... .. .1524 Idaho St.
Boston 1, Mass.. . ...... .. .. 140 Federal St.
Buffalo 3, N. Y... . ... . 535 Washington St.
Butte, Mont.. P.O. Box 836, 103 N. Wyoming St.
Canton 2, Ohio .700 Tuscarawas St., W.
Cedar Ropids, lowa. . . . 210 Second St., S.E.
Charleston 28, W.Va.. 306 MacCorkle Ave., S.E.
Charlatte 1, N. C.. 112 S. Tryon St.
Chattanooga 2, Tenn.. . . . . 832 Georgio Ave.
Chicago 80, Ill..P.O.Box 5970A,840 S. Canal St.
Cincinnati 2, Ohio . 215 W. Third St.
Cleveland 4, Ohio 4966 Woodland Ave.
Columbia 1, S.C., P.O. Box 1434, 1420 Lady St.

Columbus 15, Ohio. . . . .40 S. Third St.
Corpus Christi, Texas. . . . .. 205 N. Chaparra
Dallas 2, Texas. . . . ...... 1801 N. Lamar
Davenport—Bettendorf, la... .. 1039 Sta

Dayton 2, Ohio. . .. . .11 W. MonumendfBI
Dayton 9, Ohio. Avia. & Def.,

Denver 2, Colo.. . . ..
Des Moines 9, lowa . . . . .. . ve.
Detroit 2, Mich. . .

Duluth 2, Minn.. . . A erior St
Elmira, N. Y.. . Main wn Aves
El Paso, Texas. . . . o. Stanton
Erie, Pa.. ... .. 1001 State St.

1170 Pearl St.
N.W. Fourth St.
310 Jacobs Bldg.,
P.O. Box 1626

Eugene, Ore.. . C
Evansville 19, ind.
Fairmont,

Fergus n.108N.Court Ave.P.O.Box 197
Flin Mi 653 S. Soginaw St.
Fort 3606 Sa. Calhoun St.
For r Tex 408 W. Seventh St.
F Tex Avia. & Def,,

6200 Camp Bowie Blvd.
407 Patterson Bldg.
Tulare and Fulton St
425 Cherry St., SE
.301 S. Elm St.

108 W. Washington St.
207 Jo-Fran Bldg.

.. . Professional Arts Bidg.
764 Asylum Ave.

1312 Live Oak St.

110 N. lllinois St.

120 W. Michigan Ave.
203 W. Capitol St.

700 E. Union St.

alif. .

reenville, S. C.
Gulfport, Miss. .
Hagerstown, Md.. .
Hortford 5, Conn..
Houston 1, Texas
indianopolis 4, Ind.
Jackson, Mich.
Jackson 1, Miss. .
Jacksonville 2, Fla.
Jamestown, N. Y. P.O. Box 548, 2 Second St.
Johnstown, Pa. . ...841 Oak St.
Joplin, Mo.. P.O. Box 948, 220 /2 W. Fourth St.
Kalamazoo 3, Mich. . 112 Parkway Ave.
Kansas City 6, Mo.. . . 106 W. Fourteenth St.
Knoxville 16, Tenn.. 1301 Hannah Ave.
Loke Charles, La.. 422 Seventh St.
Lansing 8, Mich.. 306 Michigon National Tower
Lexington, Ky.. . First National Bank Bidg.
Lincoln 8, Nebr.. Sharpe Bldg., 206 S. 13th St.
Little Rock, Ark. . . 103 W. Copitol Ave.
Los Angeles 54, Calif.. . .212 N. Vignes St.
Lovisville 2, Ky.. . . ...... .. 455 S. Fourth St.

Medford, Ore., P.O. Box 1349, St.
Memphis 3, Tenn.. . . .. ) ird St.
Miomi 32, Fla.. . .. .. ... 25 nd Ave

Midwest City, Okla.. . ..
207 Post Off. Bidg.
....940 W. St. Paul Ave.
.12 S. Sixth St.

54 St. Joseph St.
.234 Third Ave., N.
744 Brood St.

129 Church St.
.837 Gravier St.
570 Lexington Ave.
Avia. & Def., Fed. Bldg.,
tianal Airport, Jamaica 30, N. Y.

Milwaukee 3, Wisc.
Minneapolis 3, Minn.. . . . .
Mabile 13, Alo. .
Nashville 3, T

Niog

alls, N. Y. 253 Second St.
folk NO, Va.. 229 W. Bute St.
O 12, Calif. . 409 Thirteenth St.

aghoma City 2, Okla.. .. 119 N. Robinsan St.
Omboha 2, Nebr. 409 S. Seventeenth St.
asco, Wash. . . . 824 W. Lewis St.
Peoria 2, lll.. . . . 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.. Roam 401, 16 W. Martin St.
Reading, Pa.. 31 N. Sixth St.
Richmond 17, Va.. . 700 E. Fronklin St.
Riverside, Calif. . 3570 Ninth St.
Roanoke 16, Va.. 920 S. Jefferson St.
Rochester 4, N. Y. . 89 E. Ave.
Rockford, lii. ..110 S. First St.
Rutiand, Vt.. .38%2 Center St.
Sacramento 14, Calif. 626 Forum Bldg.

Saginaw, Mich..  Second National Bank Bldg.
St. Louis 1, Mo. 818 Olive St.
Solt Lake City 9, Utah 200 S. Main St.

434 So. Main Ave.
1240 Seventh Ave.
235 Montgomery St.
460 Paork Ave.

San Antonio 5, Texas.
Son Diego 1, Caiif..

San Francisco 6, Calif.
San Jose 10, Calif.. . . .
Savannah, Go. 4 E. Bryan St.
Seattle 4, Wash. 710 Second Ave.
Seattle 8, Wash,  Avia. & Def., 220 Dawson St.
Shreveport, La. . . 206 Beck Bidg.
Sioux City 13, lowa 572 Orpheum Eiectric Bldg.
South Bend 1, Ind. . 112 W. Jefferson Blvd.
Spokane 4, Wash. S. 162 Post St.
Springfield, !l 607 E. Adams St.
Springfield 3, Mass. 1387 Main St.
Stockton, Calif.. 11 So. San Joaquin St.
Syracuse 6, N. Y. . 3532 James St.
Tocoma 1, Wash. 1202 Waoshington Bidg.
Tompa 6, Fla.. . .. 1206 North A St.
Toledo 4, Ohio . 420 Madison Ave.
Trenton 8, N. J.. 214 E. Honover St.
_P.O. Box 710, 650 N. Sixth Ave.
320 S. Boston Ave.
258 Genesee St.
.777 -14th St., N.W,
206 W. 4th St.
328 N. Wenatchee Ave.
40 Fourteenth St.
200 E. First St.

Tucson, Ariz.
Tulsa 3, Okia.
Utica 2, N. Y..
Washington 5, D. C.
Woaterloo, lowa. .
W enatchee, Wash.
Wheeling, W. Va..
Wiichita 2, Kan.

Lubbock, Texas. ... ... .. .. 3302 Avenue “A" Williamston, N. C.. . .. ... .. .115 E. Main St.
Macon, Ga... .. ... .. .. 682 Cherry St. Worcester 5, Moss. . 288 Grove St.
Madison 3, Wisc.. . .. .. ... 16 N. Carroll St. York, Pa.. .. .. .. .56 N. Harrison St.
Manchester, N. H.. . ... ... .. ... 875 Eim St. Youngstown 5, Ohio. . ... 272 E. Indionola Ave.
Canada: Canadian General Electric Company, Ltd., Toronto 2
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