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POWER SENSOR EQUIPPED AK

LOW VOLTAGE CIRCUIT BREAKERS

OBJECTIVES

This instruction book is intended to serve
as a supplement to the Maintenance Manuals for
Low Voltage Power Circuit Breakers, GEK-7303
and GEI-50299, and the Instructions for the Power
Sensor Test Set, GEK-7301, used to check the
Power Sensor trip device. It is meant to be used
by GE I&SE, GE service shop, OEM, and contract
tester personnel as an aid in installing AK type
breakers equipped with Power Sensors, and as
an aid in locating the problem area when a
particular breaker is being serviced.

GENERAL INFORMATION

Before attempting any checks or adjustments,
the tester must consult the maintenance manuals,
GEK-7303 or GEI-50299 to familiarize himself
with the operating details of the specific breaker
involved and the Power Sensor overcurrent trip
device, He should disconnect the breaker from
the primary power bus. Prior to checking the
trip device the breaker contacts should be inspected
and the mechanism and trip latch shouldbe checked
for proper functioning to verify that the breaker
can suitably carry the required current. The
trip shaft should be free of high friction loads.
The trip latch should be checked for proper trip
latch engagement and pressure.

The Power Sensor trip device employs a peak
reading circuit and responds to the magnitude of
current in the primary phase carrying the largest
current, Therefore, a non-sinusoidal current
may result in what appears to be an erroneous
operation of the Power Sensor system if RMS
meters are used to measure the non-sinusoidal
signal and the trip device responds to the peak
of the signal. The peak and the RMS value of
non-sinusoidal signals are not related as they
are for perfect sine waves.

In high current, low voltage test circuits one
of the major causes of waveform distortion is the
non-linear breaker impedance. To maintain a
reasonably sinusoidal current waveshape, air core
reactance equal to approximately 20 microhenries
should be inserted in the test circuit in series
with the breaker for AK-25, 75 and 100 breakers,
(No reactance is needed for AK-50breakersunless
it is rated 200-600A.)

This reactance is not needed when operating
from the power system because the currentispro-
duced by a source with sufficient voltage to
maintain a sinusoidal current waveform. The

output current of a high current-low voltage
test set which uses a variable voltage transformer
will follow the primary voltage. The current
may not be sinusoidal when the Power Sensor
trip device is its load due to the reduced voltage
at the zero crossing of the current waveform.
Air core reactance shifts the phase angle between
the voltage and current so that at current zero
the voltage will be large enough to maintain the
rate of change of current needed for a sinusoidal
current waveform.,

Some problems may occur while testing logic
units removed from breakers stored in high
humidity areas. The test results may become
erratic and not agree with published curves and
tolerances, This can be due to a high moisture
content on the surface of the logic unit's circuit
boards in de-energized equipment,

This test problem has been solved by removing
the logic units to a warm dry area for about an
hour prior to testing. Oncethebreakeris carrying
current, the normal elevated temperature within
its compartment is enough to eliminate the effects
of this high humidity environment,

Additional information that should be available
during test includes:

1. Drawings #133C9017, #133C9018 and
#138B2454 on pp. 11, 12 and 13.

2. GEK-7301 -
Instructions .

Power Sensor Test Set

3. GEK-7303 - Breaker Maintenance Manual
(AK-50/175/100).

4, GEI-50299 - Breaker Maintenance Manual

(AK-25).
5. GEZ-4431 - Packet of Time Current
Curves.
INSPECTION

Check the following items against the specified
settings for the particular breaker application
when they apply.

1. The sensor CT taps should be set at the
correct current rating onall three phases.
These taps must be secure. The Power
Supply rating disc should also be set to
the correct current rating. (See Figure 1
and Figure 3).

These instructions do 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.
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2. The tap selector knobs on the Power
Sensor unit should be set to the correct
pickup and time delay settings for the
application intended. These knobs must
be secure. (Figure 2)

3. The magnetic trip device must be con-
nected to the terminal block on the power
supply. (Figure 3)

4. Check that both plug connections are
secure. (Figure 3).

ON SITE POWER SENSOR SYSTEM CHECK '
(High Current-Low Voltage Tests)

The check-out of AK type Power Sensor
breakers at the time of installation includes a
visual inspection as shown under the section
titled "Inspection', page 3.

In some cases an on the site check of the
breaker under overcurrent conditions is necessary.
The purpose of overcurrent testing of trip devices
in the field should be to determine if the breaker

Figure 1.

(8041487) Backframe for AK-3-50
Breakers showing Coil Assembly

1. Sensor CT taps
2. Disconnect plug

will perform as required for the circuit to which
it is connected. A Power Sensor test set, type
PST-1, can be used to check all operations of the
system except the breaker mounted CT's which
can be checked for continuity with an ohmmeter.

Since the CT's are checked at numerous
points during the assembly process a continuity
check showing that the resistance of the CT on
one pole agrees with the resistance of the similar
CT on the other two poles is sufficient,

When performing single phase checks on the
ground fault equipped breakers, it is necessary
to short terminals one and five at the ground
signal terminal board on the back frame of the
breaker. Shorting of the ground signal must
be a high integrity connection since voltages in
the range of .25 volt peak will cause operation
of the ground fault circuit. Terminals one and
five can be identified by the .15 micro-farads
capacitor connected between them. (See Figure 4)

The - following equipmen’cv will be necessary
to make overcurrent tests:
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Figure 2. (8039649) Power Sensor Unit

1. Mounting Screw
2. Tap Selector Knobs
3. Name Plate



1. A high current-low voltage test set and
a suitable timer.

2. A type PST-1 test kit.

3. A Volt-ohm-milliammeter (in good cali-
bration). :

4, ‘A 20 micro-henry air core reactor.
CAUTION

THE POWER SENSOR TRANSFORMER TAP
~ SELECTORS MUST BE CONNECTED AT ALL
TIMES ON ALL PHASES. THE DISCONNECT
PLUG CONNECTING THE FRONT FRAME WIRING
TO THE BACK FRAME WIRING MUST BE CON-
NECTED BEFORE ENERGIZING THE POWER
CIRCUIT. FAILURE TO ENSURE CONNECTIONS
WILL RESULT IN DAMAGE TO THE COILS.

Figure 3A. (8041488) Power Supply AK-3-50, 75
and 100 Breakers

. Terminal Block

. - Male Disconnect Plug
Female Disconnect Plug
. Rating Disc
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Adequate overcurrent testing at installation
would include one overcurrent trip on each pole
of the breaker using the lowest set function that
has been supplied on the particular Power Sensor
system. On breakers equipped with the Ground
function a Ground trip test should also be performed.
The suggestion to alternate the pole of the breaker
used in the test is made to ensure that the output
of each breaker mounted CT is tested. For ex-
ample, a Power Sensor system supplied with Long
Time Delay, Short Time Delay, and Ground Fault
detection could be tested at its Long Time Delay
setting, as received, on each pole of the breaker
and at its Ground Fault setting as received,

The following methods can be used in making
the appropriate test at installation. Included are:

Long Time Delay Test - Timing or,
Short Time Delay Test - Pickup or,

POWER SUPKY CAT. NO. D121CT31901 K6

SENERAL @) ELECTRIC
e

Figure 3B. (8039850) Power Supply AK-25

Rating Disconnect
Mounting Bracket

Male Disconnect Plug
Female Disconnect Plug
Terminal Block
Mounting Bracket

OO QO DI =
PA
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Instantaneous Trip Test - Pickup and,
Ground Fault Detection - Pickup, if included,

LONG TIME DELAY TEST - TIMING

Power Sensor Settings:

LTD set for the particular breaker application.
All other trip functions set to maximum set-
tings, '

With the test truck comnnected to one pole of
the breaker, apply test current equal to some
convenient multiple of the CT tap setting. 300%
of the CT tap setting is suggested because this
one test point is adequate to ensure proper opera-
tion of the trip device. The trip times at this

test point are not too long and the test currents
do not result in severe duty to the test equipment.
(It must be remembered that repeated testing at
high multiples of the continuous current rating
will cause heating of the breaker contacts, and
increased contact wear.,)

Trip time at 3X as found on the time current
curves is:

MIN = 25 sec =~ 20%, INT =175 sect 20%,
MAX = 150 sec + 20%. The (X) or per unit
rating is in multiples of the CT tap setting
and is independent of the LTD pickup setting
on the logic unit.

The LTD circuit operates so that the trip

Figure 4 (8041489) Ground Signal Terminal Board (AK-3-50 shown).

1. Terminal Board

2. Sensor CT taps



time is equal to a %onstant divided by the current
squared, t = K/I4 ., A small variation in the
actua] test current (£ 5%) could, therefore, result
in a = 10% additional variation in time.

The breaker should trip within the time band
specified in the appropriate time-current curve
when the comments in the above paragraph are
considered. Repeat this test on the two remaining
poles of the breaker.

NOTE: When testing AK-75 and AK-100 breakers
it has been found that tests using the 1500A or
2000A CT tap are more convenient to make. No
compromise in timing results will occur. (re-
member to return all pick-up and CT tap settings
to the setting specified for the particular breaker
application.)

SHORT TIME DELAY TESTS - PICKUP

If the breaker is not equipped with LTD but
is equipped with STD, a test at 110% of the STD
pickup setting is adequate to insure proper opera-
tion. (If timing is to be checked, use 200% of
the pickup setting to avoid the "knee'" of the
overcurrent curve.)

Power Sensor Settings:

STD set for the particular breaker application.
All other trip functions set to maximum
settings.

With the test truck connected to one pole of
the breaker apply test current equal to 110% of
the Short Time pickup setting, Observe that the
breaker trips. Repeat this test on the two re-
maining poles of the breaker. Test current should
be raised slowly until tripping occurs so that
the tester can make note of the trip current
level.

INSTANTANEOUS TRIP TESTS

If the breaker is equipped with LTD or STD
it is not necessary that the Instantaneous function
be tested at the time of installation., If it is
desired to test the Instantaneous function it is
important that the STD pickup setting be set
above the Instantaneous trip setting or the breaker
will open at the STD setting before the Instantaneous
setting is reached. (There isanoticable difference
between the trip time for a breaker which opens
at the STD MAX time setting and one that opens
at the Instantaneous trip level. This difference
in time will allow testing of overlapping settings
such as 12X CT tap setting when the STD is
set to 10X. This is not the normal method of
testing the Instantaneous function.)

Power Sensor Settings:
STD set above the Instantaneous setting. In-

stantaneous set to 4X. All other functions
set for the particular breaker application.

Test Instructions—Power Sensor Breakers GEK-7309

With the test truck connected to one pole of
the breaker apply test current equal to 110% of
the Instantaneous pickup setting. Observe that the
breaker trips. Repeat this test on the two re-
maining poles of the breaker. Test current should
be raised slowly until tripping occurs so that the
tester can make note of the trip current level.

The 4X setting is suggested for this test
because at higher current levels repeated testing
can result in heating of the breaker contacts and
increased contact wear.

GROUND FAULT TESTS

Remove the jumper between terminals one and
five. (On four wire systems only, place the jumper
so that it simulates a short on the fourth wire
CT. This jumper should be placed between the
white lead of the twisted shielded pair and the
black lead at the disconnect plug.) Perform a
continuity check as describedondrawing 138B2454,
page 15 of this manual.

Power Sensor Settings:

All functions should be set for the particular
breaker application. .

With the test truck connected to one pole of
the breaker, raise the current slowly and note the
level at which the breaker trips. Compare this
level with the trip setting. Trip current should be
within -20%, + 0% of the set point, however, the
ground sensing function is sensitive to the rate of
change of current and ground tripping that does not
vary more than -30%, +10% from the setting should
be considered acceptable. Repeat this test on
the two remaining poles of the breaker.

On completion of these tests, remove any
temporary jumpers. Perform a continuity check
on the Ground circuit using drawing 138B2454,
This can be done by disconnecting the 14-socket
plug at the Power Sensor Unit, opening the breaker,
and racking the breaker to the CONNECT position.
Use an ohmmeter to perform a continuity check
from point A to C, the circuit contains the ground
sensor coils in series and should be continuous,
Check continuity from A to R, an open must
appear.

The shield must be continuous and can be
checked on 4-wire systems by placing atemporary
jumper at the 4th wire CT (in the neutral bus)
from the black wire to the shield. With this
jumper in place, continuity should exist between
C and R when checked at the Power Sensor plug.
Remove the jumper at the 4th wire CT, check
at the plug for an open circuit between C and R.
This establishes continuity of the shield from the
plug to the 4th wire CT. On three-wire systems
continuity of the shield can be checked by going
from R at the plug directly to the shield at each
Ground sensor CT. :
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Before the breaker is placed in-service,
the sensor CT taps must be set to the correct
rating on all three phases. The tap selector
knobs on the Power Sensor unit must be correctly
set for the particular breaker application, and all
disconnect plugs should be connected. Failure
to ensure connections will result in damage to the
coils.

Polarity of the ground sensor CT should be
checked on 3-wire and 4-wire systems to make
sure that the white polarity mark on the CT, near
the position where the leads are connected, is
away from the source in the standard breaker
connection. (On reverse fed breakers the 4th
wire CT should be installed so that the white
polarity mark is toward the source.)

SERVICING OF AK POWER SENSOR BREAKERS

When a Power Sensor equipped low volage
circuit breaker is suspected of improper operation,
it will fall into one of the following three classes:
breaker fails to open, breaker fails to close, or
breaker opens when it should not do so. It is
important to first ascertain that the malfunction
is caused by the Power Sensor System. Mech-
anical interlocks, intermittent secondary discon-
nects, sneak shunt trip circuits, or inadvertent
acts by personnel must not be prematurely dis-
counted.

Shown below and outlined in Chart I are the
steps recommended for locating the faulty item.

IF THE BREAKER WILL NOT OPEN

Perform high current-low voltage tests as
described under '"On Site Power System Check'"
on Page 4 of this manual., Proper operation
during this test should direct the tester's attention
to the power system and the breaker enclosure.
Check the power system load for any unusual
conditions that could be misinterpreted by the
Power Sensor. Check the breaker enclosure.

For analysis of distribution system problems
in special situations a Load Analyzing Test Cable
is available for use by qualified General Electric
Company personnel. (Catalogue number 152C2748).
This cable presents the pins in the connection
plug between the power supply section and the
logic unit, shown on drawing 133C9018, Figure 7
page 12, so that the actual output of the CT's and
the power supply canbe displayed on an oscilloscope
while the circuit breaker is in service.

If the power system and breaker enclosure
check okay or if there is no operation during the
high current-low voltage tests, check the breaker
trip shaft for binds, check all trip paddles for
correct alignment, and check all shunt trips and
lockouts for misalignment or incorrect settings.
Refer to maintenance manuals GEK-7303 and
GEI-50299 for instructions. Mechanically check
the shunt trip and Power Sensor solenoid trip
devices to assure a successful tripping operation

just before the armature reaches the fully closed
position, manually push the armature toward the
closed position and determine how much ft.}rther
the armature moves after the breaker has tripped.
This check to assure ''positive trip" is within
the tolerance specified in the breaker maintenance
manual is important. .

If all shunt trips and lockouts are correctly
set and aligned, perform a continuity check on
the Power Sensor CTs. Refer toDrawing 133C9017
or 133C9018 on pp.11,12 of this manual. Measure
resistances of similar coils on adjacent poles.
Generally, if resistances balance the coils are
good. For exact resistance values contact the
factory. A satisfactory check of the CTs at this
point would indicate an open Power Sensor con-
nection plug or a problem with the Power Sensor
itself. Use the Power Sensor test set and pub-
lication GEK-7301 and perform the described
A and B tests. The A test will isolate the problem
to the Power Sensor logic unit. The B test will
identify a power supply, trip relay, or cabling
problem. Replace any section found defective
by these tests. If no trouble is found, call the
factory for further assistance.

IF THE BREAKER WILL NOT CLOSE

Check the equipment interlocks for inter-
ference. Check the trip shaft for binds, check
all trip paddles to assure that they are properly
aligned. Check all shunt trip devices and all
lockouts., Misaligned or improperly set lockouts
will prevent the breaker from closing resulting
in trip free operation. If the above checks are
successful, check the closing mechanism of the
breaker according to the breaker manual.

IF THE BREAKER OPENS WHEN IT SHOULD NOT

If the breaker is equipped with ground fault
protection, determine whether the false tripping
is the result of falsely answering an overcurrent
trip or a ground trip signal. This may be de-
termined by temporarily eliminating the ground
trip function by shorting points one and five at
the ground signal terminal board on the back
frame of the breaker. Terminals one and five
can be identified by the .15uf capacitor con-
nected between them. (See drawing 138B2454,
and Figure 4). With the breaker restored to
service and with the ground fault detector de-
activated, establish whether there is false tripping
due to phase currents. If the ground trip function
is at fault check the connection of the ground
sensor coils and the polarity indications according
to the wiring diagram 138B2454, page 13.

Perform high current-low voltage tests as
described under "On Site Power Sensor System
Check" on Page 4 of this manual. In this case,
it is necessary to test all functions that are
supplied with the unit set to the setting for the
particular breaker application. Proper operation
during this test should direct the tester's atten-
tion to the power system and load to determine



if actual problem conditions exist.

If improper operation persists, check the
alignment of the trip shaft, trip paddles, shunt
trips and lockouts, Correct any misalignment
or binds. Check the CT taps on the sensor CT
tap selector board at the coil assembly to make
sure they are connected and securely set at the
correct ampere rating. Recheck the ground
coil wiring.

Check all plug connections according to
133C9017 or 133C90180n pp.11, 12 of this manual.
If open, check for damage and check continuity
at both plugs. Change the appropriate section
to replace the defective plugs. If the plug con-

Test Instructions - Power Sensor Breakers GEK-7309

nections are secure, use publication GEK-7301
to perform the test designated A - test for the
Power Sensor System. If the logic unit is bad,
replace the logic unit; if good, perform the B
test, A defective system test at this point in-
dicates a bad power supply section. Replace
the power supply.

Once the trouble has been located and cor-
rected using this method, the breaker should be
placed in the test position and then opened and
closed either manually or electrically. Proper
operation will indicate that the problem condition
has been corrected. Perform the inspection
check as indicated on Page 3. The breaker
can now be placed in service,

TABLES AND CHARTS

1. Trouble shooting and service diagram, Figure 5, Chart I, Page 10,

2, Power Sensor Cabling Diagram Drawing #133C9017 (Figure 6), and
#133C9018 (Figure 7) on pages 11 and 12 of this manual,

3. Ground Fault System wiring drawing #138B2454 (Figure 8) page 13.

4, Time delay ranges for the Long Time Delay Circuit (GEK-7301 page 5).

5. Time overcurrent curves (Packet GEZ-4431),

QUICK CHECK LIST

D)

(=2 > w [ [t
L]

All Power Sensor plugs are secure,

. Power Supply Rating disk is set at the correct current rating.
Coil taps are set at the correct current rating on all three phases.

Tap selector knobs on the Power Sensor Unit are set correctly,

Shunt trip devices are correctly aligned to contact the trip paddles,

. Wiring of Ground fault detection CTs, including the fourth wire CT,
agrees with drawing #138B2454,
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Figure 7. (133C9018-3) Power Sensor Cabling Diagram Drawing
AK-3-50/75/100 .
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Figure 8. (138B2454-6) Ground Fault System Wiring Diagram
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GENERAL ELECTRIC INSTAI.I..A'I’ION AND SERVICE ENGINEERING OFFICES .

{1 Marine Service
X Transportation

FIELD SERVICE OFFICE CODE KEY
* Mechanical & Nuclear Service
t Electrical & Electronic Service

FOR YOUR LASTING SATISFAC"ON
erol Elecivic GE his

. with the performence and aveilability of your Gen-

lation,

rk of fleld service offices, serving

wiility, industrial, nqmpomﬁon ond m-dne usors. Qualified field engineers provide instal-

the productive life of the equipment. For ful info

o

vice Enginsering office.

ALABAMA

T Birmingham 35205 . . . . 2151 Highland Ave.
* {3t Mobile 38608 . .. .. 1111 S, Beltline Highway
ALASKA

t Anchorage 89501, . . 115 Whitney Rd.
ARIZO

f Phoenix 85012 . . . . .. 3550 N. Central Ave.

t Tucson 85716 . .. 151 S. Tucson Blvd.
ARKANSAS

t North Little Rock 72118, .120 Main St.
CALIFORNIA
=t 3 Los Angeles 8005¢ . . . . .. 212 N. Vignes St.

+ Palo Alto 94303 . . 960 San Antomo Rd.

Sacramento 95808. . . ........ 7 J St

t
t San Diego 92103 . . 2560 Flrat Ave.

= § San Francisco 94119 . . 55 Hawthorne St.
® Vernon 90058. . . . . . . 3035 E. 46th St.
COLORADO

L Denver 80206, .. . 201 University Blvd.
CONNECTICUT

b | Meriden 08450 . . . . ... ... 1 Prestige Dr.
FLORIDA

t ¢t Jackeonville 32203 . .
t 3 Miami 33134 . ...

. . 4040 Woodcock Dr.
... .4100 W, Flagler St.

*t f Tampa 33608. ..... .. 2106 8. Lois Ave.
GEORGIA -
*t § Atlanta 30308, ... .1860 Peachtree Rd., NW

+ 1 Savannah 31405 ........ 5002 Paulsen St.
HAWAII
*t t |Homolulu 96813........... 440 Coral §t.
ILLINOIS
* 1 t x Chicago 60680 .. ........ 840 8. Canal St.
INDIANA

1 Evansville 47705 ... 2709 Washington Ave.

+ Fort Wayne 46807 . ... 3608 8. Calhoun St.
L ] Indianapolis 46207 ... 3750 N. Meridian St.
1owWaA

A Davenport 52805

... P.0O.Box 830, 1039 State St., Bettendor{

KENTUCKY

1 Louisville 40218 . ... .. 2300 Meadow Dr.

WHEN YOU NEED SERVICE . ..
day and night,

ALABAMA
e * Birmingham 35211 . . 1500 Mims Ave.,S. W.
@ Mobile 36609 ... . .. ... 721 Lakeside Dr.

ARIZONA
@ (Phoenix) Glendale 85019 . 4811 W. Colter St.
@ Phoenix 85019 .. ... 3840 W. Clarendon St.
© Tucson 85713, ... 2842 So.Palo Verde Ave.

CALIFORNIA
© Los Angeles 80301 . . .. 6900 Stanford Ave.
e (Los Angeles) Anaheim 92805
............... 3601 E: LaPalma Ave.
+ (Los Angeles) Inglewood 90301
228 W. Florence Ave.
® Sacramento 95814. . . ... 99 North 17th St.
e * (San Francisco) Oakland 94608
. 1650 34th St

COLORADO

e * Denver 80205......... 3353 Larimer St.

CONNECTICUT
& * (Southington) Plantaville 08479
370 Atwater St.

FLORIDA
® * Jacksonville 32203 . ... 2020 W. Beaver St.
e (Miami) Hialeah 33010, . .1062 East 28th St.
¢ ¢ Tampa 33601........ . 18th & Grant Sts.

GEORGIA
e (Atlanta) Chamblee 30341
+ v o+ .. 5035 Peachtree Industrial-Blvd.

® Atlama ses v ... 2379 John Glenn Dr.
ILLINOIS
@ ¢ Chicago 60638 .. .. 8045 8. Nottingham Ave.
INDIANA
e Evansville 47711 ... 401 N,Congress Ave.
© Ft. Wayne 46803, . ..... 1731 Edsall Ave.
e Hammond 46320 . ... ... 1138 164th Place
'

Indianapolis 46222 . .. 1740 W, Vermont St.

IOWA
[ ]

(Davenport) Bettendor{ 52722 , 1025 State St.

KEN

TUCKY
@ Louisville 40208. ., .. 3900 Crittenden Drive

LOUISIANA
T Baton Rouge 70806 . . . . .8312 Florida Blvd.
t 1 New Orleans 70125 . ... 4747 Earhart Blvd.
*t Shreveport 71104 . .. 2620 Centenary Blvd.
T Monroe 71201 .. ...... 1028 North 6th St.
MARYLAND
st ¢ Baltimore 21201........ 1 N.Charles St.
MASSACHUSETTS
4§ Wellesley 02181 ... .....1 Washington St.
MICHIGAN
* ¢ ¢ Detroit 48202 ...... .. 700 Antoinette St.
1 Jackson 49201 .. ..... 210 W. Franklin St.
1 Saginaw 48607
........ 1008 Second National Bank Bldg.
MINNESOTA
11  Duluthb5802........ 300 W. Superior St.
1t Minneapolis 55416 . .. 1500 Lilac Drive So.
MISSOURI
*1 Kaneas City 64188. .. ... ... 911 Main St.
=t St. Louis 83101 ..... .1015 Locust St.
MONTANA
t Butte 59701 . . . .. ... . 103 N. Wyoming St.
NEBRASKA
=t Omaha 68102 . . ... ... ... 409 8.17th St.
NEW JERSEY
=t Millburn 07041. . ... . 25 E. Willow St.
NEW YORK

t1 Albany 12205. .. . 15 Computer Drive, West
* 1§ Buffalo 14205 .. ... . . 825 Delaware Ave,
* Y 1 x New York 10022 641 Lexington Ave.
Rochester 14604 . . ... 89 East Ave.

- ? 1 Syracuse 13208 . 3532 James St.
NORTH CAROLINA
11 Charlotte 28207 . .. ... 141 Providence Rd.
* Wilmington
Reigelwood 28456 . . ... .. P.0O. Box 188
OHIO
=t Cincinnati 45208, . . 2621 Victory Pkwy.
*1 1 Cleveland 44104 . . . .. . 1000 Lakeside Ave.
1 Columbus 43228 . . . ... .. 1110 Morse Rd.
t § Toledo 43606 . .. . ... 3125 Douglas Rd.
t Youngsatown 44507. . . . . 2172 Indianola Ave.

LOUISIANA
@ Baton Rouge 70814 ., . . 10955 North Dual St.
® * New QOrleans 70114 ... .. 1115 DeArmas St.

MARYLAND
e » Baltimore 21230.......

MASSACHUSETTS
® + & (Boston) Medford 02155
. 3960 Mystic Valley Pkwy.

920 E. Fort Ave.

MICHIGAN
e * o (Detroit) Riverview. ... 18075 Krause Ave.
® Flint 48505 ... .. .. 1506 E. Carpenter Rd.
MINNESQTA

@ Duluth 55807 .50th Ave. W & StLouis Bay
® * Minneapolis 55430 . ... 2025 49th Ave.,N.

MISSOURI
e * Kansas City 64120, . ... 3525 Gardner Ave.
® * St Louts 63110 .. ....... 1115 East Rd.
NEW JERSEY
@ New Brunswick 08902 . ... . 3 Lawrence St.

NEW MEXICO
@ Albuquerque 87109 . .

NEW YORK
Albany 12205 . ... . ... .1087 Central Ave.
e ¢ (Buifalo) Tonawanda 14150 . . 175 Milens Rd.
@ (Long lsland) Old Bethpage 11804
183 Bethpage-Sweet Hollow Rd.
¢ (New York City) North Bergen,N.J, 07012
6001 Tonnelle Ave.
« (New York Ci(y) Chﬁou, N.J. 07012
. 8 Brighton Rd.
. 1 River Rd.
10l5 E Hiawatha Blvd.

. 4420 McLeod Rd. NE

« & Schenectady 12305 L
@ Syracuse 13208,

NORTH CAROLINA
@ * Charlotte 28208 . ...

OHIO
@

. 328 Thrift Rd.

Akron (Canton) 44720

,,,,,,,,,,,,,, 7900 Whipple Ave.N. W,
Cincinnatt 45202. .. .. ... 444 West 3rd St.
Cleveland 44125 ., . ... 4477 East 49th St.

e
4
® Columbus 43229 ., ..... 8660 Huntley Rd,
®
®

@ Toledo 43805 405 Dearborn Ave.

Youngstown 44507, . 212 E. Indianola Ave.

GENERAL ELECTRIC SERVICE SHOPS

These GE Service Shops will repair, re- ises,
condition, and rebuild your electric apparatis. The facilities are available
seven days a week, for work in the shops or on your prem-

and other services, throughout
call your nearest Installation & Ser-

OKLAHOMA
*t Oklahoma City 73106. . . 2000 Classen Blva.
T Tulsa 74105. . P.O. Box 76486, Southside Sta.

OREGON
1 Eugene 97401. . . 1170 Pearl St.
=t Portland 97210. ...... 2929 NW 20th Ave.
PENNSYLVAN!A
Allentown 18102 . ... ... 1444 Hamilton St.
+ 1t Philadelphia 19102 . . . 3 Penn Center Plaza

=1 Pittsburgh 15222 . .. .300 6th Avenue Bldg.
SOUTH CAROLINA
t+ t Columbia 29204 ... .. 2700 Middleburg Dr.
1 Greenville 29507. . 41 No. Pleasantburg Dr.

TENNESSEE
* 1 Chattanooga 3741

5800 Bldg, Eastgate Center
. 3385 Airways Blvd,

TEXAS
=t Amarillo 79101 ..., ..... . 303 Polk 8t.
*t ¢ Beaumont 77704 . ... ... .1385 Calder Ave
* t Corpus Christi 78401. . 205 N. Chaparral St.
=t Dallas 75222 . ... 8101 Stemmons Freeway
* 1 El Paso 79945 . ......... 215 N. Stanton
t Fort Worth 76102 . ... .. 408 W. Seventh St.
=t t Houston 77027 . ... .. 4219 Richmond Ave,
T San Antonio 78204. .. ... .. 434 S. Main St.
UTAH
T Salt Lake City 84111, . 431 S, Third East St.
VIRGINIA
# t Newport News 23601 ...... 311 Matin St.
11t Richmond 23230. ... 1508 Willow Lawn Dr.
1 Roanoke 24015. . ... .. 2018 Colonial Ave.
WASHINGTON
*t1 Seattle 98188

112 Andover Park East, Tukwila
1 Spokane 99202 .. ... .. E. 1805 Trent Ave.

WEST VIRGINIA

* 1 Charleston 25328 . .306 MacCorkle Ave., SE
WISCONSIN
* Appleton 54911. ., . 3003 West College Dr.

t &t Milwaukee 53202 ... .. 615 E. Michigan St.

Latest factory methods and genuine GE renewal parts are used to
maintain performance of your equipment,
services, contact your nearest service shop or sales office.

For full information about these

OKLAHOMA

e Tulsa 74145. ... .. 5220 S. 100th East Ave.

OREGON
e Eugene 97402 ., ,
e * Portland 97210

PN .. 570 Wilson St.
,,,,,, 2727 NW 20th Ave.

PENNSYLVANIA
e Allentown 18103 ... ... 668 E. Highland St.
* (Delaware Valley) Cherry Hill, N.J., 08034
. 1780 E. Marlton Pike
e Johnstown 15802 .......... 841 Oak St.
@ Philadelphia 19124 . .. 1040 East Erie Ave.
® * (Pittsburgh) West Mifflin 15122
........... 4930 Buttermilk Hollow Rd.
® York 17403 ..........54 N.Harrison St.

SOUTH CAROLINA
® (Charleston) No. Charleston 29401
e 2490 Debonair St.

TENNESSEE
e Knoxville 37914
2621 Governor John Sevier Hwy.
® Memph(s 3810'1 ..... .. 708 North Main 8t,

e Beaumont 77705 . .. ., 1490 W, Cardinal Dr.
® Corpus Christi 78401 ... .. . 115 Waco St.
* Dallas 75235 .......... 3202 Manor Way
© Houston 77036 . . . .5534 Harvey Wilson Dr.
* Houston 77036 . ........ 6916 Harwin Dr.
e

Midland 78701 . ... ... 704 S.Johnston St.

@ * Salt Lake City 84110 ... 301 8. Tth West St.
VIRGINIA
e * Richmond 23224 ......

. 1403 Ingram Ave,
® Roanoke 24013 . .

.. .. 1004 River Ave.,SE

WASHINGTON
® * Seattle 88134 ...
e Spokane 99211 .

. 3422 First Ave., South
, E.4323 Mission St.

WEST VIRGINIA
® ¢ Charleston 25328 .
WISCONSIN

e (Appleton) Menasha 54610 .
e Milwaukee 53207 . . .

.308 MacCorkle Ave. , SE

. 1725 Racine St.
235 W. Oklahoma Ave.

[O Electrical/Mechanical Service Shop * Instrumentation Shop & Spectial Manufacturing Shop ]
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GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.
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