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SCR BATTERY CHARGERS

FOREWORD

This manual describes the operation of the Gen-
eral Electric standard line of silicon controlled rec-
tifier (SCR) regulated battery chargers. The Appen=-
dix contains a functional tabulation of components,
elementary diagrams, and photographs.

INTRODUCTION

The following instructions contain descriptive
data, directions for installation, operation, and
maintenance. The units covered under these in-
structions are:

ERWOB0YN3S through 6RW9I80YN50 {48 volt)
ERWO85YN3 through BRW985YN25 (129 volt)
ERWO986YN25 through 6RW986YN50 (12 volt)
6RWO87YNGE through 6RWI8TYNS0 (24 volt)

RECEIVING AND HANDLING

Immediately upon receipt of the battery charger,
inspect it for damage. Look for bent or deformed
panels, broken terminal blocks, and other evidence
of rough handling. Claims for transportation dam-
ages should be made against the transportation com-
pany, and the nearest General Electric Company
Sales Office should be notified.

DESCRIPTION

GENERAL
The SCR regulated battery charger is self-con-
tained and can be operated in any normal indoor lo~

cation. This equipment is available inthree mount-
ing configurations:

1. Wall mount (standard)
2. Bench mount
3. Rack mount

These units are convection cooled and must be
so mounted as to allow a free passage of air to cool
the components.

MECHANICAL

The standardline battery charger containsa panel
mounted:

D-c voltmeter (x 2 percent)

D-c ammeter (+ 2 percent)

Power ON pilot light

Equalize switch

A-c input circuit breaker

The equalize, output voltage, d-c overvoltage,
d-c¢ undervoltage, adjustments, and d-c fuses are

located internally and can be reached by removing
the top and/or right side covers.

ELECTRICAL

Input: The standard input power is 115/208/
230 volts a-c, 1-phase, 60 cycles per
second.

Output: Output voltages are 12, 24, 48, and 129
volts d-c. '

Output currents of 6, 12,25, and 50 am-
peres are standard. The 129 voltseries
has a maximum current rating of 25
amperes.

Other ratings are available, and this
manual applies to all chargers of this
type up to andincluding 50 amperes d-c.

OPTIOMNAL FEATURES

The following features can be provided in any
combination:

A-C FAILURE ALARM

Provides a "C" type contact on Kl which is de-
energized upon the loss of the a-c input line.
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Standard line SCR batte vy chavger, top view without cover
(Model No. GRIV985 YN25)

D-C OVERVOLTAGE ALARM

This circuit is a factory adjustment and provides
a"'C" type contact on K3 which is energized during
an overvoltage condition. Customer may adjust as
required.

D-C UNDERVOLTAGE ALARM

This circuit is also afactory adjustment andpro-
vides a "'C'" type contact on K2 which is de-ener~
gized during an undervoltage condition, Customer
may adjust as required, This relay will be identified
as K-4 in the 6RW985 and 6RW980 series chargers,

GROUND DETECTOR LAMP CIRCUIT

This circuit continuously senses the output cir-
cuit for a grounded condition on both the posttive

4

and negative lines. The appropriate frontpanellamp
will indicate a grounded condition with respect to
the charger chassis, by turning on until the condi-
tion has been corrected,

0-48 HOUR EQUALIZE TIMER

This optional feature will allow unattended equa-
lize charging for the desired period up to 48 hours,
After the desired time has elapsed (timer returned
to zero), the charger will automatically resume nor-
mal charging until turned off manually.

FILTER FOR LOW OUTPUT RIPPLE

Filters are available for this charger todecrease
the normal output ripple. 6RW985 series only fil-
ters ripple to less than two percent peak-to-peak.



SCR Battery Chargers GEI-93815A

ouTPUT
FUSES

QUTPUT
CONNECT-
IONS

INPUT
CONNECT~
IONS

Standard line SCR battery charger, front yight view without cover
(Model No. 6RWI9S5YNZH)
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Stupdard line SCR battery chavger, front left view without cover
(Model No. ERIWISSYN25)
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INSTALLATION

The wall-mount is standard, and mounting holes
are provided in the rear panel and chassis for wall
mounting. See outline drawing 0853C0413 for mount-
ing hole dimensions.

Rack mounting this battery charger in a 20 in,
wide x 24 in. deep relay rack will allow the unit to
be conveniently rolled out of the rack on slides.
(Slides are not provided.)

Units of the bench-mount configuration are sup-
plied with rubber feet and maybe placedin any nor-
mal indoor location.

This equipment is convection cooled and care

. must be taken to permit free flow of cooling air into

and out of the unit.

Input connections are located in the right rear
side of the chassis.

NOTE

Observe the transformer connection if the
nameplate calls for both 115/230 volts a-c
input. Chargers will be shipped connected for
230 volts a-c input. :

Output connections are located internally at the
d-c fuse block located in the right rear side of the
chassis (ovserve polarity markings).

TRANSFORMER CONNECTIONS

For 230 volts a-c, 60 cycles per second, jumper
TB1-2 to TB1-3. Apply 230 volts a-c to TB1-1 and
TB1-5.

For 115 volts a-c, 60 cycles per second, jumper
TB1-1 to TB1-3 and TB1-2 to TB1-5. Apply 115
volts a-¢ to TB1-1 and TB1-2.

For 208 volts a-c¢, 60 cycles per second, jumper
TB1-2 to TB1-3. Apply 208 volts a-c to TB1-1 and
TB1-4,

A-c circuit breaker should be in the OFF posi-
tion before power is connected and applied to the
a-c input connections of the unit. See elementary

diagram on page 15.

OPERATION

1. Connect the battery to be charged (observe
polarity markings).

NOTE: Battery must always be connected
to charger when making adjustment. The
charger output voltage will be less than
normal without batteries connected,

2. Energize the unit by operating CB-1 (input
circuit breaker on front panel).

3. Normal Charge

Output voltage may be adjusted approximately
+ 1 volt DC with R~7 while in normal charge
mode of operation, The units are adjusted for
the following voltages at full loadbefore leav-
ing the factory.*

6RW987 = 26.1 VDC
6RWS88 = 13.2 VDC

6RW985
6RW980 =

i

130.2 VvDC
50.0 VDC

R-7 is located on top of the printed circuit
card inside the unit andis equippedwitha lock
nut which must be released prior to adjust-
ment. '

4. Equalize Charge

Output voltage may be adjusted approximately
+ 1 volt DC with R-4 while in the equalize
charge mode of operation., The units are ad-
justed for the following equalize voltages at
full load before leaving the factory.**

6RWO87
BRW986

6RW985
6RW980

140.5 VDC
53.8 VDC

ol

= 28.1 VDC
=14.1 VDC
R-4 is located on top of the printed circuit
card inside the unit, Itisequippedwith a lock
nut which must be released prior to adjust-

ment.
5. Current Limit

This charger is equipped with acurrent-limit
feature for protection against short circuit
and overload conditions., Currentlimitisfac-
tory set at 15 percent above full load output
rating and is adjusted by rheostat R5. Adjust-
ment should be made only when necessary as,
for example, when a change is caused by re-
placing a defective part.

R-5 is located on top of the printed circuit
card inside of unit and is equipped witha lock
nut which must be released prior to adjust-
ment.

6. Bias Adjustment

R-9 is a dividohm resistor for bias adjust-
ment. This is afactory adjustmentand should

* Indicates check battery manufacturer's recom-
mended cell FLOAT voltage., Recommended cell
voltage may be different than above.

** Indicates check battery manufacturer's recom-

mended cell EQUALIZE voltage. Recommended
cell voltage may be different than above.
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not be changed ordinarily. ¥ a defective part
is replaced it may be necessary to readjust
thisresistor. See ALIGNMENT PROCEDURE.

ALIGNMENT PROCEDURE
1. Preset rheostats R4, RY, and RTto mid-point.

2. Preset rheostat R5 to full resistance in cir-
cuit, set SW-1 to NORMAL position, and con-
nect the battery to the charger.

3. Apply input voltage to unit,

4. Set the outputvoltage to slightly less than rated
voltage with RS (coarse control).

5. Load unit to rated capacity, (See nameplate
for rating.)

6. Set output voltage to 2.17 volts per cell with
R7 (fine control).*

7. Set SW-1 to EQUALIZE position.

8. Set output voltage to 2.33 volts per cell with
R4 (fine control).**

9. Set the current limit for 115 perce:nt of rated
load (15 percent above rated load) with R-5.

NOTE

When the above steps are complete, the out-
put voltage should be adjustable approxi-
mately 1 volt with R-4 for equalize and R7
for normal charge,

If the range of output voltage adjustment is not
sufficient toallow float and/or EQUALIZE as recom-
meunded by cell manufacturers a minor adjustment
of R-9 may be necessary using the above alignment
procedure.

CIRCUIT OPERATION

The battery charger operates from a single-phase -

input and may be used for 230 or 115 volts. See
Transformer Connections, page 7.

Conversion to DC takes place through CRI and
CR4 in a full-wave, center-tap rectifier connectior.

The amplistat is powered by a separate secon-
dary winding and a rectifier section.

* Indicates check battery manufacturer's recom-
mended cell FLOAT voltage. Recommended cell
voltage may be different than above.

** Indicates check battery manufacturer's recom-
mended cell EQUALIZE voltage. Recommended
cell voltage may be different than above.

The output of the supply is maintained constant
by the silicon controlled rectifiers CR1 and CR4
used as phase control regulators.

Current and voltage feedback are used to control
magnetic amplifier L1,

The bias is set to drive the gate windings into the
saturation region. The necessary current is ap-
proximately 190 milliamperes, R8 acts as a cur-
rent limiting resistor for the bias winding.

Both the voltage control winding and the current
limit winding drive the gate windings into the non-
saturation region where the gates hold off voltage.

The control current required is from 2 to 10 mil-
liamperes.

AM acts as the sensing element for the current
limit winding. The drop across this meter is used
to control the respective gate windings. R5is a cur-
rent limiting resistor which may be used to set the
current limit to the desired level,

The voltage reference diode CR6 is connected
across the drop of R2, R4, and R9. Whenever this
drop exceeds the zener voltage, control current flows
through the voltage control winding of the amplistat,
and the gate windings are desaturated. The output
voltage level may be adjusted by R9 coarse voltage
control rheostat and R7 fine voltage control rheostat,

When the current level in either of the two con-
trol windings is such that the gate windings of the
amplistat are in saturation, a constant gate signal
is applied to the silicon controlied rectifier placing
the regulator element into the conduction region.

Ag the current level in the control windings rises
and reaches the critical point, the gate windings are
desaturated causing them to delay the gate signalto
the SCR. Once each cycle (at a 60 cyele rate), bat-
tery voltage appears at the cathode of each SCR and
forces current inthe reverse direction thereby plac-
ing the junction of the semiconductors in a reverse
bias state.

The equalize switch S1, whenclosed, takes apor-
tion of the resistance of R4 (the equalize voltage
level control) out of the circuit. This effectively re-
duces the voltage drop across which the zener diode
CR6 is connected, The zener current decreases by
a proportionate amount moving the amplistata little
further towards saturation which increases the con-
duction angle of the series-regulator ard results in
a desired higher output voltage. The equalize con-
trol is normally set for an output voltage of 2.33
volts per cell, **
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Note that both sets of gate windings are indepen-
dent and, to provide a gate signal to the SCR, each
of these will have to be biased in the saturation
region,

The silicon controlled rectifiers are protected
against transient surges and commutation spikes by
thyrector diodes.

The unit is protected by the input circuitbreaker
against internal faults,

Output fuses protect against failure of the current
limit circuit,

MAINTENANCE

This equipment is essentially maintenance-free
and requires only a periodic dust removal from the
top of the screen-type cover and interior.

ELECTRICAL
Output Filter Trays

After long periods of idleness (in excess of G0
days) during which the filter trays were not con-
nected to a battery, it may be necessary to reform
the capacitors. This may be done by connecting the
filter trays to the outputof the battery charger with-
out the battery connected and with CB-1closed. In-
put power via a variable autotransformer is then
applied gradually until rated input is reached.

Standuyd Une SCR battery charvger, optional jiller tray
(0102C 2854 (wilhont cover)

TROUBLE SHOOTING GUIDE

Trouble Possible Cause Check Point and Remedy
1, Charger will not turn on la, Line input disconnected la. Make connection to a-c input ter-
(pilot light off) minals
1b. Faulty circuit breaker 1b. Replace circuit breaker-

Vg

2. Light will not operate
when charger is on

2a. Lamp burned out

2a. Replace lamp




GEI-93815A SCR Battery Chargers

TROUBLE SHOOTING GUIDE (conrd)

Trouble

Possible Cause

Check Point and Remedy

3. Charger is on (pilot
light is on) but no d-¢
output current

3a.
3b.

3ec.

3d.

Supply output terminals
shorted

Loose connection on plug
board

D-c output fuses opened

Faulty silicon controlled
rectifier - CR3 or CR1

3a.
3b.

3c.

3d.

Check loading of charger

Check printed circuit board con-
nection .

Replace fuses. Also check battery
connections for polarity. (Positive
side of battery to positive side of
charger, etc.)

Replace CR3 or CRI1

4, Charger will not regulate
at proper load current
and voltage

4a.

4b,

4c,

4d.

Faulty reference diode
cell CRS§

Excessively discharged
battery on charge

Improper input voltage

Improper adjustment of
control circuit

4a,

4b.

4c.

4d.

Replace CR6 (on regulator board)

Check battery, If batteryisnotde-
fective, allow time for charger to
return battery to normal condition.
Current-limit features of charger
should preventdamage from occur-
ring.

Check input voltage and nameplate
of charger

See "Operation” above

5. Voltmeter does not
function

ba.
5b.

Loose connection on meter
Faulty meter

Ba,
5b.

Tighten connections
Replace meter

6. Ammeter does not 6a, Faulty meter 6a. Replace meter
function
PARTS Li57
48 VDC 129 vDC 12 VDC| 24 VDC
R.efere.nce wﬁ§%m@2w§§g£ R wgé@%
Designation to | orgoring miormation | 5| & £| | 2| 2| 2|21 E|E| 22| B|E |EIE|E |
0102C3550 OlojoioiniIvILILiwivlin [{e ] Bile} D~ o=| b= |-
(etementary) alola|alalala|aaadR ala | alalalR
sz szz22z2] 22 | 2232
o) ey ool ool oo Navh ool ool laol o o of I ol S o el (o w R (Y0 o ol a ol Jo o
[{o} Jiio] [N} e [i{o} Bio} Hiol Iie R N R Niol fi{a] Mo} Ol PIWIO O
DS-1 Pilot Light #95410-937 i1y 1pfip1yij1pt 1]1 1{1]1}1
Dialco
*DS-1 Lamp Type 47 (6-8V Type 111y pifrprf1p1y14141 1j1 1114111
T3 1/4) .
R-10 Pilot Light Resistor GE Ipryrpipf1trp1yiyr1)l 111 111111
N7002P22010 22 ohm
2 watt Carbon
AX Amplistat GE 0101C7137G-3) 1} 1y 11l 1y 1p1f1itj1{1}1 111 11111141
Sw-1 Switch Cat, 81715 AH&H ORI I A A R N A B A 11 11141141
(SPST)
Knob Knob for SW-1 Cat, 90-42 1 1p1j1paf1iy1f1j1y1i1y1 111 1j1]111
1/4" Shaft Raython

*Recommended Spare Parts,

16
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4
PARTS LIST (convd)
48 VDC 129 VDC 12vVvDc| 24vDC
Reference ol e o alolo
ignation to ~nlwlo © o w© | v
2010303550 ordering miormation |2 |5| 2| E(2|2|2| 2|2 5|2 E| £ B | g 5|BIE
el b I A B R Al A A AN R R el R el el e
(elementary) & |olo|olblbjo|inlb blinolb] © © | ~f =l
, 232 |aleg| e e elae el e s
{ SIZIE|22I2|EI2E|EI5 8] Bl & | ElEIER
x Flolgegeiee s 8o e
O W[ O] O[O [O|©w]| W]W| OO W Wl © NeJl Vo BNa] jis)
*Control Circuit Printed Circuit Card 1y frprdbrgrprfrirg 11 11141131
0116B6524 GE
*FU-1 FU-2 Non 30 (NEC 30A) 22 2121212122 212
*FU-1 FU-2 Non 60 (NEC 60A) 2 212 2 2
*FU-1 FU-2A Non 125 (NEC 125A) 2 2 2
Fuse Holder GE Cat. #TC8011 1§11 11141314 1 141 |1
(2-P-250V, 60A)
Fuse Holder GE Cat. #TC8013 1 1 1
(2-P-250V, 2004)
Fuse Holder GE Cat. #TC8010 1)1 171 (1(11}1 141
(2-P-250V, 304)
VM (voltmeter) GE Type DW-81-138B251 1] 1
P-107
VM (voltmeter) GE Type DW-91-138B251 1111111
of P-109
VM (volimeter) GE Type DW-91-138B251 1114114141
: P-110
VM (voltmeter) GE Type DW-91-138B251 11414141
P-112
*AM (amwmeter) GE Type DW-91-138B250 1 1 1
P-105.
*AM {(ammeter) GE Type DW-91-Cat. 1
#513X66
*AM (ammeter) GE Type DW-91-138B250 111 1
P-106
*AM (ammeter) GE Type DW-91-138B250 1
P-107
*AM (ammeter) GE Type DW-91-138B250 1]1
P-108
*AM (ammeter) GE Type DW-91-Cat. 1 1 1
818X39 50 mv movement
fjfé; 0-75 A scale
Shunt MS91586-3 Type MSAT50 1 1 1
(75A) 50 millivolt
CB-1 GE TQ2115WL (2-Pole 15A) 1 111
CB-1 GE TQ2120WL (2-Pole 20A) |1 |1 1
CB-1 GE TQ2140WL (2-Pole 40A) 111 )1
CB-1 GE TQ2150WL (2-Pole 50A) 1 1 1 1
CB-1 GE TQ2170WL (2-Pole T0A) 1 111 1
* Recommended Spare Parts.,
! A EKarly models of the 50-amp DC chargers were equipped with NON 90 (NEC90A) fuses, therefore check
o the actual equipment prior to ordering spare fuses. The 1254 fuse will not fit in the fuse holder provided

when 90A fuses were used.

i1
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PARTS LIST (confd)

48 VDC 129 VvDC 12 VDC 24 VDC
Reference o 48 Bo] o2 DGR 88 | TGI8
bestomationto | oraering mormation | 5| £| 5| 5| 5| E|E|E|EIE|E|E| 2|Z | E|E|E|E
OIInInIviiw] i, ©wlw e~~~
(elementary) slalalalaleaSS D] IS 122188
SHEERER R E R EHEEI R EIEIEIEREIEIEIE:
pomimlmia|lginiclie|lgin Bl [ 2leixie
Olw|lwitolwjo|lvljo|lowiwlwiwo [{ol NJe] DO O W
*CR2 CR4 GE SCR 6RW59T (1000V) 21241212121212)2
*CR2 CR4 GE SCR 6RW59K (500V) 2121212
*CR2 CR4 GE SCR 6RW59E (250V) 2121212
*CR2 CR4 GE SCR 6RW59C (150V) 212
*CR1 CR3 GE Thyrector 21212212122
6RS21SA11P11
*CR1 CR3 GE Thyrector 6RS21SA6P6 | 2121212
*CR1 CR3 GE Thyrector 6RS21SA3P3 21212
*CR1 CR3 GE Thyrector 6RS21SA2P2 212
R8A N7005P13150, 150 chm, 11111111111
20 watt
R8B N7007P13500, 500 ohm, 1114141411141
50 watt
R8A N7005P13200, 200 ohm, 111111
20 watt
R8B N'7004P12300, 30 ohm, 111111
10 watt
RS N7005P13100, 100 ohm, 1111
20 watt
RS N7004P12300, 30 ohm, 111
10 watt
Transformer T-1 } 130V 25A 0165A8182 P-1 1
Transformer T-1 [130V 20A 0165A8182 pP-2 1
Transformer T-1 |130V 16A 0165A8182 P-3 1
Transformer T-1 | 130V 12A 0165A8182 P-4 1
Transformer T-1 [130V 6A 0165A8182 P-5 1
Transformer T-1 48V 50A 0165A8182 P-6 1
Transformer T-1 48V 25A 0165A8182 P-7 1
Transformer T-1 48V 12A 0165A8182 P-8 1
Transformer T-1 48V 6A 0165A8182 P-9 1
Transformer T-1 24V 50A 0165A8182 P-10
Transformer T-1 24V 25A 0165A8182 P-11 1
Transformer T-1 24V 12A 0165A8182 P-12 1
Transformer T-1 24V 6A 0165A8182 P-13 1
Transformer T-1 12V 50A 0165A8182 P-14 1
Transformer T-1 12V 25A 0165A8182 P-15 1
Transformer T-1 130V 8A 0165A8182 P-18 1
Transformer T-1 |130V 10A 0165A8182 P-19 1
Transformer T-1 {130V 3A 0165A8182 P-20 1

*Recommended Spare Parts,

12
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Standard line SCR batleyvy chargey, prinied civcunit
cavd/reference circuilyy

13
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APPENDIX

FUNCTIONAL TABULATION OF COMPONENTS

CB-1 Input Power Switch and Circuit Breaker
Timer Automatic Equalize Control (0-48 hour
timer)

SW-1 Equalize Switch

Fl-TF2 DC Output Fuses

DS1 Input Power Indicator

DS2Z - DS3  Ground Detector Light

T1 Input Power Transformer

AX Magnetic Amplifier (amplistat)

CR2 - CR4 sSilicon Controlled Rectifiers

CR5 - CR7 Gate Circuit Diodes

CR3 - CR1 Transient Voltage Suppressor

{Thyrector)

CRS Voltage Reference Diode

AM Output Ammeter DC

VM Output Voltmeter DC

RS Current Limit Adjust Rheostat

R4 Equalize Voltage Adjust

R6 - R3 Current Limiting Resistor

R9 Coarse Voltage Control

RS Bias Limit Resistor

R7 Fine Voltage Control Rheostat

R10 Pilot Light Resistor

K1 Input Power Failure Relay

K2 - K4 Undervoltage Relay

K3 Overvoltage Relay

R23 - R21 Current Limit Resistor

R24 Overvoltage Adjust Rheostat

R22 Undervoltage Adjust Rheostat

R23 Indicator Light Current Limit Resistors
Device List

AX Amplistat (magnetic amplifier)

CB1 Main circuit breaker

CR1,3 Transient voltage suppression {thyrector}

CR2,4 Silicon controlled rectifier (SCR)

CR5,7 Amplistat diodes

CR6 Voltage reference diode (zener)

D31 "On' indicating lamp

DS52,3  Ground detection lamps

FUL,2 Output fuses

K1 AC failure relay

K2 DC uncervoltage relay (for 24v & 12v units only)

K3 DC overvoltage relay

K4 DC undervoltage relay (for 130v & 48v units only)

R4 Equalize current adjustment

R5 Current limit adjustment

R7 Voltage level adjustment

RS Bias adjustment

Sw1 Charge equalize switch

T1 Main transformer
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1-2 OPENS PRIOR
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COMPONENT S1DF VIEW
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A - K2 for 24V & 12V units only.
A - K4 for 130V & 48V units only.

Elementary diagram (0102C 3550 sheet 1, vevision 2)
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READY TO ASSIST YOU ..

SALES OFFICE CODE KEY
#* Industrial Equipment (including Agent ond
Distributor) Saias
[ Electric Utility Equipmen? Soles
§ Marine and Defense Equipment Sates
1 Compenent Sales Operation
ALABAMA
*® 1 8irmingham 5.......... 2151 Highland Ave,
#* § Mobile 13, ... ... ... 704 Governmant S,
ARIZONA
=+ 1 Phoenix 12........... 3550 N. Central Ave,
* f Tueson. oo vveinnenenn- 151 S. Tucson Blvd,
ARKANSAS
North Little Rock., ....... 1900 E. Washington
1’ Pine Bluff. ........... ve...P. O.Box 1033
CAUFORN!A
Fresmo 21 .. ........... 321 Patterson Bldg.
* $ Los Angeles 54, .. 212 N, Vignes St.
1 § los Angeles 5.. 3325 Wilshire Blvd.
& Ceklond 12.. ... .. ... 409 Thirteenth St.
* + Sacramento V6., .. ........ ... 2407 V) St
1 SanBernardino .337 N.Riverside Ave,, Rialto,Cal,
* 4 § SanDiego3.. ... .iinrnnn... 1240 7th Ave.
* + % § San Frencisco b, ....... 235 Montgomery St.
* SanJose. ... oiiieiiinans 2155 So. First St.
COLORADO
* 71 §Denverb.o.vuivinn.n. 201 University Blvd.
CONNECTICUT
*+%F Martford S............... 764 Asylum Ave.
* 1 New Haven 6. 129 Chyrch St
DISTRICT OF COLUMB[A
* ¥ § Washington 5. ... ..... 777—14%h St, MW,
§ Washington 5. ..806—15th St, NOW.
FLORIDA
* Jacksonville 6. ............... 1901 Hill St.
* 1 Miami . .25 S.E. Second Ave,
§ Miami 66 5353 N.W, 36th St
1 Pensacola. v ovuun i 207 S. Boylen St,
¥t 1t Tompal .. . .Henderson Blvd. ot Lois Ave.
T Tampa ... oviieevennn 1208 N. A" St,
GEORGIA
* i1 Atanta 9..,..... 1860 Peachtrae Rd., N.W.
* Macon. .... e 682 Cherry St,
*® 1 Sovannah. ....veniiinnenns 40 East Bay St
IDAHO
* ¢ BOiSE. . vvveennrnenncnanenn 1524 Idaho St.
ILLINOIS
¥+ 1 § Chicago 80. . ... ...cuuu.nn 846G S. Cana! St
* Peoria 2. ...0.vuunen. 2008 N.E. Perry Ava,
* Rockford . seeeon....4223 East State ST,
+ Springfiefd ... oo L. 607 E. Adams St
INDIANA
* + f Evansville 5. ... ..... 2709 Washington Ave,
*+ 1 Fort Wayna &............ 1635 Broadway
* 4+ f Indianapolis 8. ... .....3750 N. Meridian St.
* i SouthBend 1........... 410 N. Michigan St.
1OWA
¥ Cedor Ranids. . ........ 210 Second Si, S.E.
* 1+ 1 Davenport. . 1039 Stata St, Bettendorf, lowa
* T Des Moines 12. ....... 116 W. Grand Ave.
KAN3AS
* Wichita 2. ... cooiiiu.. 200 E. First St,
KENTUCKY
* § Lexington. . .oonvuen e 628 E. Main 5t,
*+ 1 loujsville 18. .. ... ... ... 2300 Meadow Dr.,
LOUISTANA
t Alexandria... ... ... ... ... 720 Murroy St.
* Baton Rouge &6... .. ..... 3170 Florida 3ivd.
* Lake Charles ciees. 422 Seventh St
* 1 1 § Now Orleans 12, .. .837 Gravier 54,
* 3 Shreveport. . .............. 206 Beck Bidg.
* Wast Monroe. . ... .. .., 701 N, Seventh 5t

CAMADA: Cunadian General Electric Company, Ltd,, Toronte

WHEN YOU NEED SERVICE . .

ALABAMA
Birmingham. ,P.O. Box 3487, 7-—18th St, 5. W
ARIZONA
{Phoenix} Glendagle. . ... 4911 West Colter S,
CALIFORNIA
Los Angelas 1., ... .....6900 Stanford Ave.
# Los Angelas) Ontario. ... ...............
o Ontario lnternational Airport
Qakland. ... .. oo 3430 Wood St
Saciamento V4. ... L. 99 Norih 17th St
Sun Frencisco 3.. .. ... ... 1098 Harrison St.
COLORADO
Deaver 5. ... ... .. ... 3353 Larimer St

CONNECTICUT

(Southington) Plantsville. .. .. .370 Atwater St.

FLGRIDA
Jacksonvillz 4. ... .. L il
...... 0. Box 2932, 2020 W. Beaver St
{Miami) Hicleah. .. ......... 1062 E. 28th St,
Tampo V.o vin i P.O. Box 1245
GEORGIA
{Atlanta) Chombhe ......................
.......... 0335 Peachtree ladustrial Bivd,
ILLINDIS
Chicago 32.. ... cv et 4360 W. 47th St,
INDIANMA
Fl Wayne. ...l 1731 Edsall Ave.
~dignapolis 22. . ... ... 1740 W, Vermont St
nowa
(Dovenporty Betandorf. ... ... .. ... ... ...
........................ 1039 Stots St
KANSAS .
“{Strother) Arkensas City. G.E. Co.,,P.C. Box 797
9-65 {409)

. Thase G-E servicz shops will repeir, recondition,
and rehuild your elactric apparatus. The facilities are avoilable day ond night,
seven days a week, for work in the shops or on your premisas. Latest factory

GENERAL ELECTRIC SALES OFFICES

MAINE
i Avgusta. ... ...l 152 State St.
& Bangor....... ..o iiii. .. 77 Central ST,
MARYLAND .
*+ 1 Baltimore 1. ............... 111 Park Ave.
T Hagerstown. . ,........ 1095 Jefferson Blivd.
MASSACHUSETTS
* 4+ L §Boston 16,0 ..., 31 St James Ave.
* 4 Springfield 5. .............. 120 Mapla St
* Worcester 5. ... .. .. uuuns 288 Grove St
MICHIGAN
* it Detroit 2. ... vvvennnnn 700 Antoinette St,
* Flint2.. . ....... .4653 5. Saginaw St
* 1 Grand Rapids 8..... 2821 Madison Ave. . S.E.
* t Jackson. ... ..ol 210 W. Franklin S5t,
* Kalamazoo. . oo 927 S. Burdick St.
* ¢ Lansing 8. ..... 814 Michigan Nationpal Tower
* Saginaw. . ...... Second Nationa!l Bank Bidg.
MINNESOTA E
* t Duluth2. .. ... .covin.. 14 W, Superior St.
t Fergus Falis........... Norby 8ldg., Room 4
* 1 Minneopolis3.............. 12 S. Sixth St.
MI5SISSIPPI
+ Gulfport. .. ..o it 207 Jo-Fran Bidg.
* } Jackson 1 203 W. Capitol St.
MiS30UR!
* 1 Joplina .o 220% W. Fourth St,
* + Kaasas City 5. ..106 W. Fourteanth 5t,
¥+ 1 Stlovisl. . ... .o..oeaa. ... 818 Olive St.
MONTANA
Billings....oovirvninnn, 303 N. Broadway
* ¢ Butte....oovvennnnn ..103 N. Wycming St
NEBRASKA
*t 34 Omaha2........... 409 S. Sevent=enth St,
NEVADA
ke losYegas..o.vvniine e 1711 S, 8th St
NEW HAMPSHIRE
1 Manchester. ... ... L. 1662 Eim St1.
NEW JERSEY
*+t f Newark2.......... N 520 Broad St,
NEW MEXICO
* + Albuquerque........ 120 Madeira Drive, N.E.
NEW YORX
* $Abeny 3. e 8 Colvin Ave.
+ Binghamton...... ...19 Chenango St.
*+ 1 Buffalo2......... 625 Delaware Ave,
$ Emira........... Mcm and Voodiand Ave.
* 4 § New York 22. ., 570 Lexington Ave.
* Niogara Falls. . . ... .. . o0, 44 Falls St
* 4 0t Rochaster 4 89 E. Ave.
* i Syracuse 6. . ...l 3532 James St.
* Utica 2...... S 509 Kent S5t,

NORTH CARQLINA

* 1 Charlotta 1, 129 W. Trada St
* Greansboro ..BO1 Summit Ave,
* § Raleigh. ... 16 W, Mortin St.
NORTH DAKOTA

1 Bismarck. .......uieiaa.n 418 Rosser Ave.
OHIO
* 4 on 3. ... 685 W. Market St,
* ¢ L1226 Market Ave., N.
* 71  Cincinnatib. ... .. 2621 Victory Piwy.

GENERAL ELECTRIC SERVICE SHOPS

KENTUCKY
Lovisville 9..... . ... 3200 Crittenden Drive
LOUISIANA
Hew Orleans...,...... 23135 7l Robertson S,
MARYLAND
Boltimore 30.............. 920 E. Fort Ave.
MASSACHUSEITS
{Boston) Medford 55, . . ... ... ... .......
............ 3960 Mystic Yalley Parkway
MICHIGAN
Detroit 2. .e.ovniivvinnnn.. 5950 Thied St.
MINNESOTA
Minneapolis 12 ..., ... 2025 -—49th Ave., N.
MISSOUR!
Kansus City 20..........3525 Gardner Ave.
Sttovis ¥0.....ovvL .. 11135 East Road
NEW YORK
Albany. .. .iien i 1097 Centrol Ave.
Buffalo 11........ ...318 Urban St.
*Mew York) Linden, NLJ.. ... L . o L.
................ 1611 W, Elizabeth Ave,
{New York) Morth Bergen, NL J.. ... .. .....
................... 4001 Tonnsile Ave,
Schensctady {Instrumentation Service}.. ... ..
........................ 1 River Road
NORTH CAROLINA
Chariottz 8., . .... teeaes22328 Thrift Road
OHIO
Cinginnoti 2. . ...l o. 444 W. Third St.
*Cincinnati 32......... . 260 W. Mitchell Ave,
Cleveland 4. .. ....... 49458 Woodland Ave,

Columbys 23, .P.O, Box 6198, 2128 Eakin Rd.

SWITCHGEAR DEPARTMENT, GENERAL ELECTRIC COMPANY,

* ¥

« When You Have Elacirical Problems . . , Need Further Information . . . Require Ordering Instructions

* $ § Clevelond 4. . ... ..... 4966 Woodland Ave.
hd 'l’ 1 Columbus ¥5..,, .. ... ... 395 E. Brood St.
*+ ! Dayton2........ AU W, Monument Bidg.
§Dayton. . ... 118 w. First St.
1 Mansfie! 137 Park Ave., West
*tt Toledo 4.... .. ....420 tadison Ave.
* Youngstown 7 ... ...... 272 £ Indianola Ave.
OKLAHOMA
* t Oklohoma City 2. ....... 119 N. Robinson St
* t Tulsa 4. ....Columbia Bldg., 2651 E. 21st St,
OREGON
* Eugene. ... ..., e ”70 Peart St
+ Medford.. ... ...,........ 07 E. Mcin St
* it Porttand 10. .2929 N W, 29th Ave.
PENNSYLY ANIA
* Allentown. ..732 North Yéth St.
* Erie 2. .. ... .o iiihl, 1001 State St
* ¢ Johastown. .. .. TR 841 Ouak St.
* + i § Philadelphic 2......... 3 Penn Center Plaza
* 4 1 Pittsburgh 22, ., .Tha Oliver Bldg., Mellon Sq.
§ Pittsburgh 28, ......... 733 Washington Rd,
S S £-T £ 50-65 N. Harrison St.
SOUTH CAROLINA
* 1 Columbia V., .. ... vt 1310 Lady St
* Greenvitle. . 108 W. Washington 5¢.
TENNESSEE
* § Chattanooga 2........... 832 Georgia Ave.
* Kingsport. . ............. 322 Commerce S,
* t Knoxyille 16 . 1301 Hannah Ave., N.W.
* § Memphisd . . ... ... ..., . 1420 Union Ave,
* 1 1 Nashville 3, L4717 W, End Ava,
§ Ock Ridge 253 Main St., East
TEXAS
+ Abilane. ... ... .o . ol 442 Cedor St
t o, oot 303 Polk St.
1 . .1385 Calder Ave.
1 Corpus Christi. ....o...... 205 N, Chaparral
*+ 1 Dallas7.... ... ... 8101 Stemmons Fresway
* § Et Paso. o iinenann.. 215 N. Stanton St
+ Fort Worth 2. . ... .... 408 W, Seventh St
* 1 Houston 27 ... 4219 Richmond Ave.
* Lubbock . .3302 Avenus "A"
* Midiand. ... .. i 704 S. Johnson St.
* + San Antonio 5. Ceeerans 434 S, Main Ave.
UTAH i
*t § Saltlake City 10...........200 5. Mdin St.
VERMONT
T Rutland .. ......... wesesse38Yz Centar St
VIRGINIA
§ NewportNews,P.O.Box 1038 Newport News,Va.
* 1 Richmond 17 .. ... ... ... 5001 W, Broad St.
* t Roanoke 16........... 920 S. Jofferson St,
WASHINGTON
1 Pasco. .. v, 824 V/. Lewis St
* 11 Scotled...... cereene. 710 Second Ave.
§ Seattla 4, .550 W/ . idaho St.
* Spokane AT S. 182 Post St
WEST VIRGINIA
Bluafiald, ., .....oo o i ... 704 Bland St
Charleston 28...... 306 MacCorkle Ave., S.5.
* t Fairmont, ... .. ... ... ..., 310 Jacobs Bldg.
* Wheeling. . ....oooo v, 40 Fourteenth St.
WISCONSIN
* t § Appleton. ... . ... ... 510 W, Collega Ave,
T Madison 5. .., ..5317 Oid Middleton R4,
*t t Mitwaukse 3., ... ... 240 W, St Paul Ave,

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

methods and geavine G-E tenewal parls are used to maintein peok performance
of your equipment. For full information about these sarvices, contact your nearest
servica shop or solas office.

*Denotes Aircraft Service Shops

Toledo 5.. .. .. ..ol .. 405 Dearbarn Ave
Youngstown7 . ........ 272 E. Indianols Ave.
ORIGON
Portlond 10.,........ 2727 N.W, 29th Ave.
PENNSYLY ANIA
Alfentown. ... ... ....... 668 E, Highland St.
Johnstown. ... ... L. 841 Ook St
Philadelphia 24 1040 E. Erie Ave.
(Pittsburgh) Homestead. .. ... ..., . ......
..... Box 308, RD 1, Buttermiik Hollow Rd.
Yorke oo iniiin i 54 N, Harrison St
TEXAS
Corpus Christi, .. oovvee ..., 115 Waro St
Daltas 35............... 3202 Manor Way
Houston 20, ...... 5534 Harvey Wilson Drive
Midland . . ... ... 704 S, Johnston Si.
UTAH
Salttake City 4. ... .... 301 S. 7th West St,
VIRGINIA
Richmond 24.. ... ....... 1403 Ingram Ave.
Roanoke. .. ..............."°. P.0.Box 1327
115 Atbermarle Ave,, S.E.
WASHINGTON
Seattle 4 3422 First Ave., S.
*Seatile B. ... ... ... 220 Dawson St.
Spokana 3 South 155 Sherman St.
WEST VIRGINIA
Charleston 28. .. .. ..... 306 MccCorkle Ave.
WISCONSIN
Appleton. . ......... Midway Industriol Area
P.O. Box 83 County Trunk P
Milwoukee 3....... ... 940 W. St, Pcul Ave.

PHILADELPHIA, PA.

-~

k3



