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FAULT DETECTOR

TYPE CHC11A AND 11B
DESCRIPTION

INTRODUCTION

The CHC11A relay is a complete three-phase
and ground, multicontact, high speed nondirectional
overcurrent relay. The relay consists of an induc-
fion cup unit for multiphase faults and a small
hinged armature unit for ground faults. Twotargets
and four electrically separate contacts areavailable
and the stud arrangement is such that complete
flexibility of application is obtainable. These units
are identified in Fig. 1 by nomenclature used
throughout the text, Within its current carrying
capability, the induction cup unit of THE CHC11A
RELAY IS DESIGNED FOR CONTINUOUS OPERA-
TION IN THE PICKED UP POSITION.

* The CHC11B is similar to the CHC11A except
that it has a dual rated auxiliary telephone relay "A"
unit. The desired rating is selected by a toggle
gwitch mounted on the front of the relay.

.APPLICATION
The CHC11A relay may be applied wherever a
high-speed fault detector is required. However,
because it has four electrically separate contacts

and can be operated continuously in the picked up

position, it is particularly well suited for appli-
cations as a fault selector in circuit breaker failure
backup schemes., In these schemes, the CHC11A
relay is used to detect the failed circuit breaker
and to select the back up breakers to be tripped in
order to isolate the fault,

In general, the cup unit or phase fault detector
(PFD) would be used to detect three-phase, phase-
to-phase and double phase-to-ground faulis while
the hinged armature or ground fault detector (GFD)
unit would detect single phase-to-ground faulis if
desired. In this respect, the hinged armature unit is
more sensitive than the cup unit. Typical external
connections for the CHC11A relay are shown in
Fig. 10,

When using the CHC11A relay incircuitbreaker
failure backup schemes, the relay may be called on

to carry maximum fault current for some fraction

of a second before the fault is cleared. For this
reason, the short time current capability of the

relay should be noted. This is particularly true of .

the hinged armature unit. Fig. 2 gives the capability
of this unit from 0.1 to 1.0 second. The short time
rating of the cup unit is so high that it will probably
never be a limiting factor.

While the 2~8 ampere cup unit is continuously
rated for 5 amperes, it is capable of carrying §
amperes continuously. This is important in multi-
breaker bus arrangemerits where bus current, which
the relay may be connected to receive, can exceed
5 amperes during maximum load conditions.

In a circuit breaker failure scheme, the DC
supply for the internal auxiliary of the CHC11A must
not be taken through the same fuses from which
the asstociated circuit breaker obtains its tripping
current. : ‘

Pick up and dropout time curves for the two
units are given under OPERATING CHARACTER- -
ISTICS. It is important to note that these curves
represent maximum times and that dropout time is
the time to open the normally open contacts.

PICK UP SETTING DETERMINATION

The cup unit (PFD) develops torque which is
related to the phase currents in the following way.

Torque:K(Il2 + 122 + Ig 2)

where K is a constant.
K the unit is set to pickup at 3.0 amperes,

" phase-to-phase, the torque is

T -k 32 + 32 = 18K
In order.to develop the same pickup torque for
a balanced three-phase fault

2 2

T - 18K = K(2 + 12 4 1%)
312 = 18
I = 3V 2 = 245 amperes.
V3 :
Thus if the relay is adjusted to pick up for a

3 ampere phase-to-phase fault, it will pick up for a
three-phase fault of 2.44 amperes. The balanced

three-phase pickupis V2 / V3 or 0.817timesthe

- phase-to-phase pick up.

The cup unit will also operate with current in
only one phase. With a 3 ampere phase-to-phase
pick up setting the single phase current required to
operate the unit is determined as follows:

T = 18K = K (I19)
12 - 18
I = 3V2 = 4.24 amperes

The single phase pickup currentis \/5— orl.414
times the phase-to-phase pickup.

From the above if is apparent that the cup unit
(PFD) can detect single phase-to-ground faults as
well as multiphase faults if the fault current is
large enough.

be referred to the General Eleciric Company.

These instructions do not purport to cover all detcils or variations in equipment nor to provide for every possible.
contingency te 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

* Denotes change since superseded issue. 3
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When the CHC1llA relay is used as a fault
detector, the cup unit should be set so that the
minimum phase-to-phase fault current exceeds 1.5
times the phage-to-phase pick up. This will insure
pick up for all multiphase faults. If the minimum
single phase fault current is suificient to operate
the unit for this setting, it is not necessary to use
the hinged armature (GFD) unit. However, the GFD
unit may be used for single phase-to-ground faults
if desired.

The hinged armature unit is connected in the
current transformer circuit to receive three times
the zero sequence current. It should be set so that
3 I, for minimum fault conditions exceeds 1.5 times

pick up of this unit.
OPERATING CHARACTERISTICS

Table 1 lists the operating ranges for the cup
{PFD) unit of CHC11A relay. These ranges depend
upon the type of fault experienced by the relay.
See the. application section for details why these
pickup ranges vary with the type of fault.

TABLE I

PICKUP RANGE OF CUP
UNIT AMPERES

TYPE OF FAULT

Phage-to-Phase 2-8
Three Phase 1.63-6.52
Single phase-to-ground 2.83-11.3

The short time current capability curve for the

hinged armature (GFD) unit is shown in Fig. 2.
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Fig. 2 (01274901-1) Time-Current Capability
Characteristic Of GFD Unit

The maximum pickup time-current charac-
teristics of the cup unit plus auxiliary telephone
unit are shown in Fig. 3. The pickup time is
dependent on the pickup setting of this unit. The
maximum dropout time-current characteristic for
the cup unit plus auxiliary telephone unit is shown
in Fig. 4. This curve applies to all pickup settings
of this unit. The maximum pickup and dropout time-~

current characteristics of the hinged armature unit

plus auxiliary telephone unit are shown in Figs. b
and 6, respectively. These curves apply to all
pickup settings of this unit. .

Maximum pickup time is the total time re-
quired for the cup or hinged armature unit to close
its contacts plus the timefor a normally open contact
of the auxiliary telephone unit to close. The maxi~
mum dropout time is the total time required for the
cup or hinged armature unit to open its contacts
plus the time required to open a normally open
contact of the auxiliary telephone unit when the
current is suddenly reduced to zero.

RATINGS

While the CHC11A is rated at 5 amperes, it is
capable of carrying 8 amperes continuously. The
pickup of the cup unit (PFD) is continuously adjusi-

able over 2-8 ampere range onphase-to-phase basis._ :

The cup unit (PFD) has a one second thermal
rating of 290 amperes.

The continuously adjustable pickup ranges, and

the one second thermal ratings of the hinged armature

(GFD) unit are listed in Table II, See Fig. 2 for
shorter time-current capabilities of these units.

TABLE II
RATINGS OF GFD UNIT
RANGE AMPS ONE SECOND RATING AMPS
0.5-2 18
1-4 386
2-8 72

The auxiliary telephone relay is cdntinuously
rated at the nameplate DC voltage.

The contacts of the cup unit and the hinged
armature unit are capable of interrupting the auxi-
liary telephone unit current.

Table III lists the ratings of the two electrically
operated targets.

TABLE III
TARGET RATINGS
: Operating Trip Duty | Res.
Tap Setting Range Amps- Amps Ohms
2,0 '2-30 - 30 0.13
0.2 0.2-3 3 7
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BURDENS

The 60 cycle burden per phase of the cup (PFD)

Table V lists the 60 cycle burdens of the

hinged armature (GFD) unit.

These burdens were

determined with the unit set at its minimum pickup

to protect them against damage. Immediately upon
. receipt of the relay, an examination should be made
for any damage sustained during shipment. If
injury or damage resulting from rough handling is
evident, a claim should be filed at once with the
transportation company and the nearest Sales Office
of the General Electric Company notified promptly,

Reasonable care should be exercised in un-
packing the relay in order that none of the parts are
injured or the adjustments disturbed.

If the relays are not tobe installed immediately,
they should be stored in their original cartons in a
place that is free from meoisture, dust, and metallic
chips. Foreign matter collected on the outside of
the case may find its way inside when the cover is
reinoved and cause trouble in the operation of the
relay.

INSPECTION

At the time of installation, the relay should be
inspected for tarnished contacts, loose screws, or
other imperfections, The endplay of the cup unit

be corrected (if necessary) before the relay is put
into service.

CAUTION

Every circuit in the drawout case has an auxi-
liary brush. It is especially important on current
circuits and other circuits with shorting bars that
the auxiliary brush be bent high enough to engage
the connecting plug or test plug before the main
brushes do. = This will prevent CT secondary cir-
cuits from being opened. See Fig. 1.

SETTINGS
CUP UNIT (PFD) '

The CHCI1A relay has been tested at the fac-
tory. The pickup of the cup (PFD) unit has been
set at 2.0 amperes phase-to-phase. This pickup

6

shaft assembly should be 0.016 inch. These should.

unit with 5.0 amperes flowing in each phaseis listed Value- _
in Table IV. TABLE V
TABLE 1V BURDENS OF T
BURDEN OF PFD UNIT S OF GFD UNI
Tmpedance | Power ancg | AT MIN. PUCURRENT | AT 5 AMPERES
Terminal Volt-A R
rrinals ° ops Ohms Factor 7 PF VA 7 PF | VA
0.5- . . . 6| 0.

3-4 4.8 0.19 0.45 lag 5-2 | 11.8 | 0.77 | 2.95 | 7.6 | 0.79 | 190

5-6 4.3 0.17 0.57 lag 1-4 2.95 | 0.77 | 2.95 | 1.9 | 0.79 | 47.5

-8 5.0 0.20 0.491ag | | 2.4 0.74 | 0.77 | 0.74 | 0.5 0.79|11.9

INSTALLATION
_ RECEIVING

These relays, when not included as a par!: of a

control panel, will be shipped in cartons designed CONNECTING PLUG  MAIN BRUSH CONNECTING BLACK

TERMINAL BLOCK
SHORTING BAR

NOTE: AFTER ENGAGING AUXILIARY BRUSH, CONNECTING PLUG
TRAVELS |/ INCH BEFCRE ENGAGING THE MAIN BRUSH ON
THE TERMINAL BLOCK

AUXILIARY BRUSH

Fig. 7 (802503%) Cross Section Of Drawout Case
Showing Position 0Ff Auxiliary Brush :

=1

120 VOLTS
RATED FREQ.

(DA

JUMPER
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A. CONNECTIONS FOR SETTING FICKUP OF CUP (FFD} UNIT

vt

120 VOLTS
RATED FREQ.

B. CONNECTICNS FOR SETTING PICKUP OF HINGED ARMATURE (GFD] .UNIT

Fig. 8 (0127A9448-0)  Test Connections For Setting
Pickup Of PFD And GFD Units
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may he setata hlgher value by loosening the hexa-
gonal control spring locking screw and rotating the
control spring adjuster in a counter-clock-wise
direction until the desired phase-to-phage pickup
is obtained. It is only necessary to set pickup for
one pair of phases. Fig. 8A shows the connections
necessary to do this. After the pickup has been set
be sure to tighten the hexagonal lock screw.

HINGED ARMATURE UNIT (GFD)

When the relay was tested at the factory, the
pickup of the hmged armature unit was set at its
minimum value; i.e,, the top of the hexagonal adjust-
able core was 11ned up with the lowest calibration
mark. The pickup current levels for this unit are
stamped beside each calibration mark.

To increase the current at which the hinged
armature unit picks up, loosen the locking nut and
then rotate the adjustable core in a counter-clock-
wise-direction. Afier the top of the hexagonal head
core is at the desired calibration mark, the final
core adjustment may be made using the  test con-
nections shown in Fig, 8B. Tighten the locking nut,
being sure not to turn the adjustable core.

TARGET UNITS (T1 & T2)

The electrically operated target units have two
taps, 0.2 and 2.0 amperes. The relay is shipped
with the tap screws in the 2.0 ampere tap. The
apphcable tap must be selected and the tap screw
placed in that tap. Tap screws should not be in
both taps at the same time.

. Fig. 10 {0165A7702-0)

Fault Detector Relay Type CHC GEH-2035
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SEE NOTE 1
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CONNECT AS REQUIRED

NOTE 1 — RED LEAD AVAILABLE. WHEN CONNECTED STUD 19, CONTACT BETWEEN STUDS
19 & 20 IS NORMALLY OPEN. WHEN CONNECTED TO STUD'20, CONTACT BETWEEN STUDS
19 & 20 15 NORMALLY CLOSED,

Fig. 11 (0127A9420-0)  Typical External Wiring
‘ Diagram Of CHC11A Rele.y
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AUXILIARY RELAY (A)

Connected from the auxiliary relay contacts to
either terminal 19 or 20, is aredjumper lead. This
lead can be connected 1o either terminal to obtain a
normally open or a normally closed contact. As
shipped from the factory, the red lead is connected
to terminal 19 to give a normally open contact
between terminals 19 and 20,

LOCATION AND MOUNTING

The location should be clean and dry, free from
dust and, excessive, vibration, and well lighted fo
facilitate inspection and testing.

The relay should be mounted on a vertical sur-
face. The outline and panel drilling diagram is
shown in Fig. 11.

Unless mounted on a steel panel which ade-
quately grounds the relay case, it is recommended

that the case be grounded through a mounting stud -

or screw with a conductor not less than #12 B&S
gauge copper wire or iis equivalent.

CONNECTIONS

The internal wiring diagram for the CHC11A

and CHC11B relays are shown in Fige. 9 and 10. A

typical external wiring diagram is shown in Fig. 11.

MAINTENANCE

PERIODIC TESTING

It is recommended that a mechanical inspection
and an operational test be performed at leasi

annually and if possible at the same time associated

equipment is tested. .

The interval of time may vary depending on the
relative importance of individual protective equip-
ment, their exposure to unfavorable conditions,
such as extreme heat, moisture or fumes. Dust and
dirt may contaminate the relay when the protective
cover is removed.

Periodic tests consist of checking: thecontacts
for corrosion and pitting; the bearings for dust and
dirt; the relay calibration.

SERVICING
CONTACT CLEANING

For cleaning fine silver contacts, a flexible
burnishing tool should be used. This consists of a
flexible strip of metal with an etched roughened
surface, resembling in effect a superfine file. The
polishing action is so delicate that no scratches are
leit, yet corroded material will be removed rapidly
and thoroughly. The flexibility of the tool insures
the cleaning of the actual points of contact.

Fine silver contacts should not be cleaned with
knives, files or abrasive paper. Knives or files
may leave scratches which increase arcing and
deterioration of the contacts. Abrasive paper or
cloth may leave minute particles of insulating
abragive material in the contacts, thus preventing
closing. :

The burnishing tool described above is included
in the XRT relay tool kit which is obtainable from
the factory.

BEARINGS

The lower jewel of the cup unit should be checked
for dust and dirt. If necessary, clean but do not

put any type of oil on this bearing. When finished,

be sure to tighten the set screw, obgerving that the
cup unit shaft endplay is 0,016 inch,

‘RECALIBRATION

The relays are adjusted at the factory, and it
is advisable not to disturb the adjustments except
for the changes covered in the SETTINGS section.
I for any reason the adjustments have been dis-
turbed, the following points should be observed in
restoring them. .

CUP UNIT (PFD)

1. The contact gap of this unit is 0.020 inch.
To obtain this gap the following procedure is recom-
mended. -

a. Remove the rear ball stop assembly.

b. Advance the right stop screwuntil the moving
contact arm 1is parallel to the sides of the cup unit.

c. Advance the stationary contact until it just
touches the moving contact. A neon lamp connected
across terminals 9 and 10 is best suited for this
purpose. '

d. Tighten the clamping screw so that the .

stationary contact is secure.

e. Back the right stop screw until the measured
gap of 0.020 inch exists between the moving and
the stationary contact. (It should be noted that
0.020 inch corresponds to approximately two-thirds
of a turn of the stop screw.)

f. Tighten the locknut so as to clamp the stop |

screw in this position, being eareful not to disturb
the contact gap adjustment,

2. With the connections of Fig. 8A, set the
current of the cup unit at the minimum pickup
value and adjust the control spring as described
under SETTINGS to obtain pickup. Replace the

N
.’4
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rear ball stop assembly and advance it slightly,
making sure that the moving contact arm does not
touch the rear ball stop assembly when it is pushed
by hand to close and wipe in on the stationary con-
tact. Now, change the current to 1.5 times the
minimum pickup current. By means of switch S

(Fig. 8A), apply current suddenly and observe.

whether the cup unit contacts bounce open. A neon
light connected across terminals 9 and 10 is best
suited for this purpose. K there is no visible
contact bounce, tighten the clamping screw to hold
the ball stop assembly in position. If the contacts
bounce, advance the rear ball stop assembly care-
fully until there is no contact bounce when current
is suddenly applied.
assembly excessively, as it will change the cup
unit pickup. - (The moving contact arm should touch
the rear ball stop assembly after the front contact
closes and wipes in at least 0.005 inch). To make
sure the rear ball stop assembly is not advanced
excessively, reduce the current throu%l;ljaévarelay
to the minimum pickup value. The relay should
operate to close its contacts at that valie.

3. The pickup of the cup unit may be changed
in the manner described under SETTINGS.

4. With the connections of Fig. 8A, the clutch
should be adjusted to slip at approximately 20
amperes. The clutch slipping point may be changed

by turning the clutch adjusting screw. Turning the-

screw clockwise will cause the clutch to slip ata
higher value of current. Be sure to tighten the

~ locking nut, being careful not to disturb the clutch.
* HINGED ARMATURE UNIT (GFD)

‘with approximately 1/32 inch wipe.

1. Both contacts should close at the same time
When {fully
wiped in; at least 3/4 of eachcontact surface should

. be engaged.

P

2, When checking the calibration of this unit
make gure the top surface of the adjustable core is
lined up with the calibration mark being checked.

At each calibration mark the unit should pick up

within % 10% of the particular current being checked.,

3. The pickup of the hinged armature unit may

. be changed in the manner described under SETTINGS. -

 AUXILIARY RELAY (A)
. _? 1. Mechanical Adjustments

a. There should be at least 1/32 inchclearance
between the armature and the pole piece.

Be sure not to advance the.

Fault Detector Relay Type CHC GEH-2035

b, The normally open contacts should have a
gap of 0.015 inch and the normally closed contacts
should have at least 15 grams pressureas measured
at the contact tip. The normally open contacts
should close with at least 0.005 inch wipe. The
normally closed contacts should open to a gap of
0.015 inch.

¢. All normally open contacts should make at
approximately the same time.

d. The residual screw should be adjusted to
give a 0.002 inch gap between the pole piece and the
armature.

2. Electrical Tests

a. With DC voltage applied to relay terminals
9 and 10 and the cup unit contacts blocked closed,
the A relay should pick up at 80% or less of the
CHC11A rated DC voltage. The dropout voltage
should be 50% or less of the rated DC voltage.

b. With rated DC voltage applied to relay -

- terminals 9 and 10 and the cup unit contacts blocked

closed, the pickup time should be 4to 6 milliseconds
a5 measured across relay terminals 17 and 18.
When this voliage is removed, the dropot time
should be 4 {0 6 milliseconds. '

NOTE:

Pickup time is the time required to close a
normally open contact from the instant rated
voltage is applied to the A relay. Dropout
time is the time required to open a normally
open contact from the instant rated voltage is
removed,

RENEWAL PARTS

. It is recommended that sufficient quantities of -
renewal parts be carried in stock to enable the
prompt replacement of any that are worn, broken,
or damaged.

- When ordering renewal parts, address the
nearest Sales Office of the General Electric Co.,
specify quantity required, name of part wanted,
and give complete nameplate data. '
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READY TO ASSIST YOU . . . When You Hove Electrical Problems . . . Need Further Information . .

SALES OFFICE CODE KEY
* Industrial Equipment {including Agent and
Distributor) Sales
t Electric Utility Equipment Sales
§ Marine ‘and Defense Equipment Sales
t Component Sales Operation

ALABAMA .
* ¢ Birmingham 35205.....2150 Highland Ave.
* Mobile 34602, ....704 Government S,
ARIZONA
I $ Phoanix 850§2 3550 N. Central Ave.
* Tucsen BE714, ....I5} 5. Tucton Blvd.
ARKANSAS
Naorth Llfﬂe lo:lt 72204 1900 E, Washingtan
} Pine Bufi.. PO, Box 1033
CALIFORNIA

Fresno 93728,

Los Angeles 0054,
$ § Los Angeles 20005

Qakland 94412 .,
* Redwaod City 94063,
h Sacramento 75814...

San Bernardino .

-
i

1532 N, Waest Ave.

212 N, Yignes 54,

3325 Wilshire Blvd,

409 Thirteenth St

g5 Veferans Blvd,
.. 2407 *

‘1

. ...317 N. Riverside Ave,, R:ultu Cal,
§ San’ Dlugo 92103... 3560 First Ave.
% § San Francisco 94006, 236 Montgomery St.

he San Jose 95112 ... ...2155 5a, First St.
COLORADO
* 1§ § Denver B0206............... w201 Univarsity Blvd.

CONNECTICUT

. t $ Harlford 04105....
* 4 New Haven 05510 ..

DIS'I'IUCT OF COLUMBIA
* t § Washington 20005....

64 Asplum Ave,

129 Church 5L

i FTT—14th SE, N.W.

FLORIDA
§ Cocoa Beach 32931 {Cape Cunuveral Office)
.................... 1325 M. Atlantic Ave,
* } Coral Gables 50 Bird Road
t Miamij 33131 Second Ave.
*t Jacksonville 32202 L1801 Hill S,
t Pensacola ‘3250 st Bank Bldg.
*1 % Tampa 33409, South Lois Ave.
GEORGI
*ti 1840 Paachires Rd,, N.W.
» .. 682 Cherry St
* % Savannah 31405 . 5002 Paulsen St
IDAHO
* ¢t Boisa 83706 .......ccoormiiornraicn 1524 [daho St
ILLINOIS
“ { § § Chicago 40480, 8B40 S. Canal S
*} Peoria &1611. MN.E. Parey Avae
* Rockford &11 4223 East State St
1 Springfield 427 807 'E. Adams. St,
INDIANA
. 1 i Evansville 47714 I709 Washington Ava.
* Fort Wayne 44807.. ... 3606 5. Calhoun St.
¢ t Indianapolis 42607. 3750 M, Meridian St
* South Bend 46401..............430 N, Michigan St.
1DWA
: Cedar Rapids 5240 210 Second §t,, S.E.

1
i1 Davenport 52805

1039 State St., Bettendorf, lowa
1 Des Moinas 50310 3839 Merie Huy Rd.
N

Sioux City 51101 ...520 Plerce 5t

KANSAS

*t Wichita &7211............ ..820 E, Indianapolis Ave,
KENTUCKY

* ¢ Lexington 40508 528 E. Main St.
* {3 Lovisville 40218, ............2300 Meadow Dr,
CANADA: Canodion General Electric Company,

WHEN YOU NEED SERVICE . . . These G-E service shops will repair, perf
tion, and rebuild your elactric opparatus. The facilities are available day und

Ltd., Toronto

GENERAL ELECTRIC SALES OFFICES

LOUISIANA

t Alexandria .. 720 Murray St.
M Baton Rouge 70815 633 Oak Yilla Blvd,
= Lake Charles ..... .A22 Seventh 5¢,
* 3 § New Orleans 70|12 837 Gravier 5t
- Shreveport THIOI.., 206 Beck Bldg.
. West Monros 7129 €00 Naotchitoches St.
MAINE

t Augusta 152 State St.
» Bangor 04452 T? Central St
MARYLAND
* {1 PRaltimere 21201 111 Park Ava,

t Hagersiown ... .49 Eazt Franklin 5t
MASSACHUSETTS
- 1 { § Boston Q2117 ... 3| St. James Ave.

Springfield ol 120 Maple St.

* Worcestar 01605, 208 Grova St
MICHIGAN
*t+ 4 Detroit 48207, ...700 Antcinette St

* Flint 48503..... . A16lfy W, Court 5t.

* { Grond Ropids 8. 2831 Madisan Ave., 5.E.
bk | Jackson 4920 . 20 W Mlchlgun " Ave.
- Kalamazoa. ... 7 5. Burdick St.
ik § Lansing 48933, 501 Iank of Lansing Bldg.
* Saginaw 48407
................ 1008 Second Naticnal Bank fidg.
MINNESDTA
1* Duluth 55802... ....1010 Fidelity Bldg.
Fergus Falls ., Norby Bldg oom 4
* 1 { Minneapolis BE4G7. . . Sixth 5t
MISSISSIPPI
t Gulfport 39502 PO, Box 331
*t Jackson 39201, Capitel St

MISSOURl

Joplin £4802... 212, W. Fifth Si.

* 13 Xanos City 415, 06 W Fuurhanfh St.
*t4 St Lowis 83101 N .818 Olive St
MONTANA
*t Bitlings 5910).. 303 N. Broadway
* it Butte 59701 103 N. Wyeming St
NEBRA KA

*§ Omaha 48102.... ... 0% 5. Seventeenth St.
'NEVADA

t Los Vegos........o

NEW HAMPSHIRE
t  Maonchester 03104, ...

MEW JERSEY
* 4 East Orange 0T017...........

NEW MEXICO

e 1711 5. 8ED SE
1662 Elm St

24 Washington St

bl { Albuquerqua 87108.......120 Madeira Dr,, N.E.
NEW YORK
*+ § Atbany 12201... e II Cnlvm Avae.
I Binghamton 13902.. 1% e
* 43 Ruffolo 14202, . 35 Delaware Ave.
"+ 8 New York 10022 570 Lexington Ave.
*+3 R fer 14604 89 East Ave,
yracuse ames St
=i S 13201 3532 J 5t,
e Utica |. 1001 Broad St.
t  Waverly. ..P.O. Box 308

NORTH CARQLINA

¥+ 1 Charlotte 28202............ccoon. |29 W Trudc st
. Greensboro 801 t Ave.
*{ Raleigh 27802 ............. &6 W, Marlm St

NORTH DAKOTA
{ Bismarck 58501
* Fargo 58101

...418 Rosser Ave,
..802 5. Park Drive

GENERAL ELECTRIC SERVICE SHOPS

night, seven doys o week, for work in the shops er on your premises. Latest
factory methods ‘and genvine G-E renewal poris wre used to maintain peck

ALABAMA
Ilrrnmqhum 352I! PO I!ux ......................
R I g ISH\ 5f., S.W.
ARIZONA
(Phoenix} Glendale,....... 491 West Colter S5f.
CALIFORNIA

Lot Angales $0001......
*(Los Angeles) Oniario
Ontario

200 Stanford Ave.

rt
..3400 Wood St.
9% North I7th 5t.
0%8 Harrisen 5t

Sacramento 95814,
San Francisco #4i

COLORADO )
Denver 80205........................ 3353 Larimer Si.
CONNECTICUT
(Southingten) Plantsville....370 Atwater St.
FLORIDA

Jacksonvilla 32203
.0, Box 2932, 2020 W. Beaver Si.
{Miami} Hialeah 1062 E. 28th St
Tcmpu 33401 . PO Box 1245

GEDRGIA
(A!Iunlu] Clwmbl
RS - P.uchfru ‘Industrial Bivd,

ILLINOIS

Nghicugo [ I 4360 W, 4Tth St.

Ft. Weyne 456303 .....[731 Edsall Ave.
Induanapohs 2. 1740 W. Yermont St.

...[025 Stale 5f.

IOWA
[Davenport) Bettendorf.
KANSAS
‘(Sirothpr) Ark

PR T

12-64

Ci
....,.G.g Co,, P.O. Box V7

KENTUCKY

Lowisville 40207........ 3900 Crittenden Drive
LOUVISIANA

New Orlaans 70117......2815 N. Robertson St.
MARYLAND

Baltimore 21230............. 920 E. Fort Ave.
MASSACHUSETTS

{Boston} Medford D2155.

3960 Myst ¥

MICHIGAN

Detroit 48202 ... 5950 Third St
MINNESOTA .

Minneapolis 55430... 2025—4%h Ave., M.
MISSOURI

Kansas Cily &4120
St. Lovis 43110

3525 Gardner Avs,
1115 East Read

NEW YORK
Albany 12205.. 1087 Cantral Ava.
Buffalo 14211.. 318 Urban St

*{New York) Lludon. N. J
1811 'W. Elizabath Ave.

(Naw Yorl[) ‘North Ihrgcn N. J.. "
4001 Tonnaiin Ave.
Schencctudy “(instrumentation Semc-) 12305

Rivar Rood
NORTH CAROLINA
Charlotts 28208, ...2320 Thritt Rood
OHIO

Cincinnati 45202
*Cincinnati 45232
Cleveland 44I25....
Columbus 43123

444 W. Third 5%
_260 W, Mitchall Ave,

GEZ-2500K
. Raguire Ordering Instruciions
OHIO )
* 4 Akron 44303 ... ..b85 Marke! 51,
* ¢ Canton 44703 518 Thmd Sf.,

= Cincinnali 45208, 242 Victory Pkwy
. § Clevaland 44104 96 Woodland Ave
* Columbus 5. 395 £. Sroad St
e Dayton 45402 11w, Mnnum!n! 8idg,
t  § Doyton 45402 . ..o 118 W, First St

Mansfield 44902 137 Park Ava., Waest
* i Toledo 43b04........oc..........o 420 Madison Ave.

Youngstown 44507, 271 E, Indiancla Avae.
OKLAHOMA
b § Oklahoma City 73102...119 N. Robinson Ave.
*t Tulza 74114, Columbia Bldg., 2651 E. 21st St.
OREGON

Eugene §740[, 1170 Pear] St
* Medford... 107 E. Main St
* 44 Portland 9721 2929 N.W. 29th Ave.
PENNSYLYANLA
*{ Altentown IBlO?. 732 North Jéth St
* Erie l650l 1001 State SE,
* ¢ JORNHHOWA vt 841 Oak St
*t : § Phlludelphlu 1910 3 Penn Center Ploza
'y Pittsburgh 18222 .. it

...................... The Olwar Bldg. Mellon Sg
§ Pittsburgh 15228 .7 Wnshmginn ®
* } York 17403 . Harrison 5t.

SOUTH CAROLINA

* ¢ Columbia 2920]
........................ 301 Pulmnﬂe State Life Eldg.

Greenville 29602.......... 106 W, Washington 5t,

ENNESSEE
i 1 § Chottanooga 37402
Kingsport 37662
t Knoxville 37921 .
[ Memphis 38/04.
t . Noshville 37203,

§ Dak Ridge

832 Georgio Ave,

Abilene 7940....
* 4 Amatille 72101,
» Beaumont 77704

Corpus Christi
{ Dallas 75222

t .
¥ 205 ‘N, .Chaparral
I El Pase 29901

t

Stemmons Froeway
.215 'N. Stanton 'St,
408 'W. Seventh St.

* 1 1§ Houston THZ 19 Richmond #Ave,
» Lubbock 79404 3302 Avenue AM
* Midland... leerson-Foster Bldg.
* 1 San Anfo AR S, Wain Ave.
UTAH
*} 5 Solt Lake City 84110200 §. Main St
YERMONT
t Rutland ... 38Y2 Ganter St
VIRGINIA
§ Nawpert Naws 23601.
1038, 311 Main St
*4 Rich 500 W. Broad St
* ¢ Roancke 24005... 920 5. Jefferson St.
WASHINGTON
1 . Pasca..... £24 W. Lewis St.
* t § § Seattle 38104, 710 Second Ava.
* i Spokane 9%120... -East 1805 Trent Ave.
WES'I' VIRGINIA
Bluefiald 704 Bland 5t
" Charleston 25328, 306 MacCorkle Ave., S.E.
* ¢ Fairmont 28 55 310 Jacobs Bldg.
. Wheeling.... 0 Fourteenth St.
WISCONSIN

*+ § Appleton
{ Madison 53703..
*{4 Milwavkes 5323

.5l0 W, College Ave.
340 W, Washington Ave,
940 W, Sh Paul Ave,

HAWAN: American Facters, Ltd., PO, Box 3230, Honelulu 96801

of your eguipment. For full informotion about these services,
contact your nearest service shop or sales office.

*Denctas Aircraft Service Shops

P.O. Box 4|98, 2128 Eckin Rd.
405 Dearborn Ave.
272 E, Indiancla Ave.

Toledo 43406,
Youngstown 44507,

OREGON
Portland 97210, 2727 MWL 29th Ave,
PENNSYLVANIA
Allentown 18103 448 £ Highland St
Johnstown .o, Cak 5t.
Philodelphia 191 040 E. Erie Ave.

(Pittsburgh) Homaestead 15230....

...... Box 308, RD 1, Buttermilk Hoiiow Rd.
York 17403...........nvrveioie...... 54 N, Harrison St.
TEXAS
Corpus Christi. ....115 Waoco St
Dallas 75235, 3202 Manor Way
Houston 77020 534 Harvey Wilsen Drive
idland 704 S. Johnston St
UTAH
Salt Lake City MI04......301 S, 7th Wast St
VIRGINIA
Rich d 2324 403 lngram -Ave.
Roanoke
PO, Box 1327, 115 Albsrmarte Ava., 5.E.
WASHINGTON
Seatile 98134, _. 3422 Fiest Ave,, S.

*Seattle 98168,

Spokane 99204..
WEST VIRGINIA

Charleston 28...
WISCONSIN

Appleton 54%10.......

Milwauken 3.

-..220:Dawson St.
E. 4323 'Mission St.

A0 MacCorkle Ave,

Midway Indusirial ‘Araa
Bax 83, County Trunk P
40 W. 5t Paul Ave.

GEMERAL ELECTRIC COMPANY, PHILADELPHIA, PA.

vurey
T



