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ANGLE-IMPEDANCE RELAY
TYPE CEX17D

APPLICATION

Type CEX17D relay is a high speed induction
~.cylinder type, having an ohm unit characteristic
whose angle of maximum torque canbevariedfrom
5 to 35 degree lead. Therefore, its straight line
characteristic can be arranged parallel with the
line impedance vector and be used as a blinder.

(R The relay is used in the protection of very

\;, long transmission lines using carrier current.

————The-tripping-zone- of the Type-GCY distance relay
in this case is necessarily large and the Type CEX
is used to confine the tripping zone to a strip wide
enough to permit tripping on arc resistance. Three
relays per terminal are required.

The relay is also designed to provide tripping

on out of step conditions, in which case it is used
*with a Type NAA19B auxiliary relay. Twoblinders
are arranged to operate the auxiliary relay on
power swings in either direction. One relay per

© “~terminal is required for out-of-step tripping.

* The two units should be adjusted so that the
2~ out-of-step condition crosses the relay charac~
Q; - ‘teristics (See Fig. 2) when the two ends of the

"~ system are approximately 900 out of phase. This -

can be done by adjusting each unit so that the
minimum ohms from the origin to the relay
characteristic is equal to one half the total ohms
of the system.

Each relay contains two ohm units (not oper-
ating at a constant value of reactance, however).
Each unit has single circuit-closing contacts and
single circuit-opening contacts. All contactcircuits
are brought out to individual studs.

INTRODUCTION

RATINGS

The current-closing rating of the contacts is

a e —

30 amperes for voltages not exceeding 250 volts, - -

hence, it will trip any circuit breaker with trip-
coil current within this rating. After tripping
occurs, the tripping circuit must be opened by an
auxiliary switch on the circuit breaker or by other

automatic means as the relay contacts are sealed

closed when tripping current is flowing.

BURDENS
CURRENT BURDENS

Burdens imposedby the current circuits of the
Type CEX17D relay (3 ohms minimum phase-to-
phase) are as follows:

Circuit (Studs) iinps Cyc.[Watts[Vars| VA

5-8 (6 & 7 jumpered)| 5.0 | 60 | 22,5 | 29.5] 37.0

Burdens of the Type CEX17D (0.5 ohms mini-
mum) are: . .

Circuit (Studs) Ampg Cyc.] Watts| Vars| VA

5-8 (6 &7 jumpered)| 5.0 [60 | 5.5] 7.5[9.5

POTENTIAL BURDENS

The burdens imposed by each coil of a Type
CEX17Drelay (minimum ohms, 3, phase-to-phase)
under the conditions stated are as follows:

olts! Cyc.| Winding Watts Vars VA

120 60 [Trans.,100% | 0.69 1.15 1.32
120 60 |One Unit T 9.7 19.1 215
120 60 |Total +t+ 20 39 ‘44

T Maximum burden
1+ For input to autotransformer on 100percent and
No. 1 and No. 2 taps on 100 percent.

RECEIVING, HANDLING AND STORAGE

P . These relays, when not included as a part of a
\{ Jcontrolpanel will be shipped in cartons designed to
7 protect them against damage. Immediately upon
receipt of the relay, an examination should be made
for any damage sustained during shipment. If in-
jury 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 to be installed immediat-
ely, they should be stored in their original cartons
inaplace that is free from moisture, dust and me-
tallic chips. Foreign matter collected on the out-
side of the case may find its way inside when the
cover is removed and cause trouble in the operation
of the relay.

o

be referred to the General Electric Company.

These instructions do not purport to cover all details or variations in equipment nor to provide for every possible
contingency fo 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 metter should

* Denotes change from superseded issue.
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Angle-Impedance Relay Type CEX17D GEI-38858

DESCRIPTION

CASE

_The case is suitable for either surface or semi-
flush panel mounting and an assortment of hardware
is providedfor either mounting. The cover attaches

..to the ease and also carries the reset mechanism

when one is required. Each cover screw has pro-
vision for a sealing wire. .

The case has Studs or screw connections at
both ends or at the bottom only for the external con-
nections. The electrical connections between,the

“¢~ Telay units and the case studs are made through
»

spring backed contact fingers mounted in stationary

moldedinner and outer blocks between which nests

-

Fig. 8 (3624627)

Fig- % (X-6400503)

2 removable connecting plug which completes the
circuits. The outer blocks, attached to the case,
have the studs for the external connections, and the
inner blocks have the terminals for the internal con-
nections.

The relay mechanism is mounted in a steel
framework called the cradle and is a complete unit
with all leads being terminated at the inner block,

- case upside down. The conne

This cradle is held firmly in the case with a latch
at. the top and the bottom and by a guide pin at the
back of the case. The cases and cradles are so con-
structed that the relay cannot be inserted in the
plug, besides

makingthe electrical connections between the res-

' ge'ctive“ blocks of the cradle and case, also locks"

he latch in place. The cover, which is fastened to

- the case by thumbscrews, holds the connecting plug

in place.

To draw out the relay unit the cover is first
removed, andthe plug drawn out. Shorting bars are
provided in the case to short the current transfor-
mer circuits. The latches are then released, and -
the relay unit can be easily drawn out. To replace
the relay unit, the reverse order is followed.

A separatetesting plug can be inserted in place

. of the connecting plug to test the relafy in place on

the panel either from its own source of current and
voltage, or from other sources. Or, the relay unit
can be drawn out and replaced by another which has

. been tested in the laboratory.

INSTALLATION

LOCATION

™, . Thelocationshouldbe clean and dry, free from
.- dust and excessive vibration, and well lighted to fa-

cilitate inspection and testing.
- ROUNTING

The relay shouldbe mounted on a vertical sur-
face. The outline and panel drilling diagram is
shown in Fig. 7.
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*Fig. 3 Internal Connections for Type CEXI7D Relay

# Denotes change from superseded issue,

CONNECTIONS

The internal connection diagram for the Type
CEX17Drelay is shown in Fig. 3. A typical exter-
nal diagram is given in Fig. 4.

One of the mounting studs or screws should be
permanently grounded by a conductor not less
}ha:n No. 12 B &S gage copper wire or its equiva-

ent.

STATION 8US PHASE ROTATION 1-2-3 1

_ a2 | 21

OF OTHER
I

-Fig. 4 External Connections for Type CEXI7D Relay
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OPERATION

s

* TABLE I
o of Studs 1.5 ohm # -N | .5 ohm §-N
A"gT‘f,fquz‘a"- Resistor C 13 & 14, Elck-up Plckup | Adjustment
15 & 16 at 30 Volts at 10 Volts e

58 0 ohms unshorted 11.3 12.2 reactor

100 max. ohms unshorted 9.3 9.2 reactor

15 o max. ohms- -~} unshorted 9.7 9.8 reactor

200 max. ochms unshorted 10.0 10.0 reactor

250 max. ohms unshorted 10.1 10.1 reactor
300 adjust as nec. shorted 14.3 14.1 resistor C
35 adjust as nec. shorted 12.7 13.4 resistor C

The two units of the Type CEX17D relays are

identical in construction and differ in their charac-
teristics only because of their connections to the
currents and potentials of the protected system.

Figs.1 and 2 show typical operating character-
istics for the upper unit of relay which usedly, I2
and E12 to obtain its operation. (The top relay in

~Fig. 4). In Fig. 1, when the current vector (I1 ~ I2)

ends anywhere outside the circle, the left contacts
close. In Fig. 2, this corresponds to any value
of impedance lying to the left of the impedance
characteristic.

If I1 is not equal to I2, the operation is pro-
portional totheir vector difference, so that the cur-
rent for pick-up of the left contacts can be written:

I1-Ip= 11 < Ty Eqg cos (6~0)

where 'f‘l = No. 1 tap setting in percent
8 = Angle between I; - Iy and E19
D = Relay angle of maximum torque

X = Minimum 0 / N pickup ohms of unit

The pickup of the unit is adjusted by means of
the variable resistor and the reactor which are in
the potential coil circuit. By means of the variable
resistor in the potential circuit, with studs 13 and
14, 15 and 16 shorted, the angle of maximum tor-
que can be varied from 35 to 30 degrees. With the
variable resistor set on maximum ohms and studs
13 and 14, 15 and 16 unshorted, the angle of maxi-
mum torque can be varied from 30 to 10 degrees by
rotating the reactor. With the variable resistor set
on zero ohms and studs 13 and 14, 15 and 16 still

unshorted, the angle of maximumtorque can be var-.

ied from 10 to 5 degrees by rotating the reactor.
The process of setting the desired angle of maxi-
mum torque is simplified in Tablel.

The lower unit is similar to the upper unit ex-
cept that it is connected with the opposite polarity,
sothat if the characteristics of Fig. 1 are both ro-
tated 180 degrees they will apply to the lower unit,
In this case the current for pickup can be written:

I1 -Ig=_1 T2 E12 cos|8 - (0+180)
e [ )]

where Tg is the No. 2 tap setting in percént.

MAINTENANCE

The relays are adjusted at the factory and it is

advisable nottodisturbthe adjustments. I, for any
reason, they have been disturbed, the following
points should be observed in restoring them.

ADJUSTMENT AND CARE

The relay was properly adjusted at the factory,
and the only adjustments that should be necessary
are the settings of the No. 1 and No. 2 taps on the
autotransformer and the resistors in the potential
circuits. Theresistor forthe upper unit is mounted
near the back of the relay on the left side (front
view)-in the lower part of the relay, and the resis-
tor for the lower unit is mounted on the right side
{front view). ;

The proper tap settings for the desired oper-
ation can be determined approximately by using the
two formulae stated under OPERATION, making

* Dénotes change from superseded issue.

6

allowances for any change in the operating current

required by the upper unit because of its phase="—

angle setting proportional to the values listed in
table under OPERATION.

For setting the angle of minimum operating
impedance, follow the procedure as outlined under
TESTING.

Inordertoset the taps, by test, the unit should
be energized with the values of current and voltage
for which operation of the unit is desired. Then the
highest transformer tap should be selected so that
the unit will just operate to close its contacts. The
portable test box,.Cat. 1021201, can be used for
this purpose. :

If for any reason, it becomes necessary to re-
move the rotor from either unit, proceed as fol-
lows:




kept clean. In reassembly, the rotor will go into
the air gap easily without forcing if the parts are
held in line properly.

CUP AND BEARINGS

The lower jewel may be tested for cracks by
exploring its surface with the point of a fine needle.
If it is necessary to replace the jewel a new pivot
shouldbe screwedintothe bottom of the shaft at the

same time,
CONTACT CLEANING

For cleaning fine silver contacts, aflexible

Angle-Impedance Relay Type CEX17D GEI-38858
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Fig. 5 Illustration of Type CEXI7D Relay Removed from Case
: f@“'\ 1. Unsolder the control spring from its support- burnishing tool should be used. This consists of a
AL ing post. flexible strip of metal with an etched roughened
- ; : surface, resembling in effect a superfine file. The
2. (I)ff? ics)lgig;,?dlg Egﬂ %?2;?%12};:01{ can be backed polishin’g actionis so delicate that no scratches are
; ~ left, yet corroded material will be removed rapid-
3. Removethe upper bearing plate and upper bear- ly andthoroughly. The flexibility of the tool insures
ing by removing the two screws which hold it the cleaning of the actual points of contact. Some-
to its supporting post. times an ordinary file cannot reach the ac;cual potililts
: tion from other
4. This allows the rotor assembly to be drawn of contact because of some obstruc
from the stator structure. part of the relay.
5. Resolder the control ine to i ti Fine silver contacts should not be cleaned with
post. ontrol spring to its supporting knifves, files, or abrasive paper or cloth. Knives
6. In reassembly, make sure (hat the guide marks  oa detessbration ol et Moot ot
on the back of the upper bearing plate and on or cloth may leave minute particles of insulating
back of the left-hand supporting post (front view) abrasive material in the contacts and thus prevent
are together. The dowel pins cause all parts closing ' '
= ~tobe properlyaligned. " — : T co
RS : : ' T The burnishingtool described above can be ob-
“ Use care in handling the rotor while it is out .
-\ 7 of the relay, and see that the air gap and rotor are tained from the factory.

The moving contacts should clear the bottoms
of the stationary contacts by at least 1,/64 inch. This
gan be adjusted by moving the contact plate up or

own.,

The stationary contact brush should be under
the influence of a slight bending movement . due to
the leaf spring on top of it and contacts with felt
backstops should rest lightly against them, The
heavybrushinfront of the two lighter brushes should
clear the contact brush by approximately 1/64 inch.

Pull the left brush block completely forward
and then push the left-hand end back until the left
front corner is 1/16 inch to 1/8 inch back from the
front edge of the contact plate.
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Fig. 6 Test Connections for Type CEXi7D Relay
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Adjust the wipe of the left hand contacts to be

o 0.002inchto 0.005 inch asthe moving contact pushes

(\the stationary contact into the felt stops.

N
A

The lower-right contact brush should be ad-
justed sothat the moving contact makes contact with
upper and lower stationary contacts simultaneous-
ly, or else closes in on the top contact just ahead

~ofthe bottom contact. Adjust the lower contactstop
so that there is 0.002 inch to 0.008 inch wipe.

Placethe right-brush block symmetrically op—— -

posite the left-brush block and adjust as little as
* possible to set the contact gap to .020 inch.

. ;ié»
<

NaP S

An operation test and inspection of the relay
at least once every six months is recommended.
Testing canbe done with the relay in place by means
of special testing plugs which are inserted in place
of the connector plugs, or the relay can be withdrawn
from its case and tested in the laboratory. When
test plugs are used, care must be taken that no cur-
rent-transformer circuit is opened.

The mechanical adjustments have been des-
cribed under ADJUSTMENT AND CARE. The
rotors must turn absolutely freely.

j

5 There are four variable resistors in the relay.

(See Fig. 5). Thereis one in the auxiliary circuit of
eachunit. They are adjusted to obtain operation at
the proper magnitudes of current and potential.
They are mounted on the front side of the cradle a-
bove the two units and will be referred to as the
"upper' and"lower'' resistors. Thereis one resistor
in the potential circuit of each unit. These are lo-
catedinthe rear, the one onthe left side (front view)
ofthe relay being for the upper unit and that on the
right for the lower unit. They will be referred to
as the'left potential"and "right potential" resistors.
There are two reactors, one mounted on the top
cross bar of eachunit. They are readily accessible
for adjustment.

O

POLARITY TEST

Connect the relay as shown in FigbG (a) with

the No. 1 and No. 2 taps both set at 1

The left contacts of the upper unit should re-
main open while the left contacts of the lower unit
should close. As both tap settings are reduced
from 100, the left contacts of the upper unit should
close at some tap setting where 0.15 times the tap
rnumber is near the ohmic rating (line-to-line) of
the relay, and remain closed as the tap settings
are reduced to zero, the left contacts of the lower

-7~ unit remaining closed.

L,

Put the taps back in 100, Reverse the leads to

* Denotes change from superseded issue.

TESTING

per cent.

Angle-Impedance Relay Type CEX17D GEI-38858

CONTROL SPRING

The control spring should be adjusted to just
hold the upper-right contact closed when the relay
is.de-energized.

CLUTCH

The clutchis adjustedby looseningthe set screw

in the collar just above the moving-contact arm on
the shaft andscrewingthe collar up or down. Screw-
ing the collar down increases the clutch pressure.

Set the clutch to slip at 30 grams' contact
pressure.

studs 3 and 4. The left contacts of the upper unit
should close and the left contacts of the lower unit
remain open. Asbothtap settings are reduced from
100, the left contacts of the lower units should close
at approximately the same setting used above, and
remain closed as the tap settings are reduced to
zlero, dthe left contacts of the upper unit remaining
closed.

PICK-UP ADIUSTMENT

1. Connect the relay as shown in Fig. 6 (b).
Set the potential resistors for maximum ohms. With
S1 closed and on a supply of rated voltage, allow

. the relay to warm up for about 5 minutes, taps-or
: 100 per cent. ‘

2. Set the voltage to 30 volts. With a current
of about 9 amperes, the left contacts of the upper
unit will open near 20 degrees on the phase-angle
meter, (Current leads voltage by 20 degrees; if
the phase-angle meter reads 200 degrees when con-
tact opens, reverse either its potential or current
connections).

3. Adjust the phase angle to 20 degrees and
the current to 10 amperes. Adjust the upper re-
sistor sothat the left contacts of the upper unit just
close. :

4. If a minimum operating impedance is de-
siredatan angle other than 20 degrees, set the re-
sistor and short or unshort studs 13 and 14, 15 and
16 as given in the table under OPERATION. Adjust
eitherthe resistor or reactor until the proper ang-
ular adjustment is obtained.. The pickup at 30 volts
will be given in the table under OPERATION.

5. With the phase~angle meter reading 20 de-
grees reverse leads to studs 3 and 4 and set the
current at 10 amperes. Adjust the lower resistor
sothat the left contacts on the lower unit just close.
Repeat step 4 using the right potential resistor.
The angle of minimum operating impedance must
be the same for both units.
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RENEWAL PARTS

It is recommended that sufficient quantities of est Sales Office of the General Electric Company,
renewal parts be carried in stock to enable the specify quantity required, name of part wanted, and
prompt replacement of any that are worn, broken, give complete nameplate data, including serial num-
or damaged. ber. If possible, give the General Electric Com-

A pany requisition number on which the relay was

When ordering renewal parts, address the near- furnished.
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READY TO ASSIST YOU ...

KEY TO SALES OPERATIONS

A = Agency & Distributor

C ~ Components Sales

I - Industrial Sales

M - Marine & Defense Facilities Sales
U ~ Electric Utility Sales

"ALABAMA

ACIU Birmingham 35205 . . . 2151 Highland Ave,

I Huntsville 35801. . 3322 Memorial Pkwy S.
Al Mobile 36606. .. ... 1111 §. Beltline Hwy.
A Montgomery 36107 . . . . 513 Madison Ave.
ARIZONA

ACIU Pnoenix 84012 . . 3550 N. Central Ave,
AlU Tucson 85711 ........ 40 No. Swan Rd.

" .120 Main St.
-..P. 0. Box 1033

ARKANSAS
ACI N. Little Rock 72119 7,
U - Pine Bluff 71602 ...

CALIFORNIA

Burlir.gzme 84010 ... .. 1675 Rollins Rd.

A 1 . 5000 Shellmound St.
Al . . .1532 N. West Ave.
C 57,1543 W, Olympic Blvd.

AIMU Los Angeles 90054 . . . .
AU Sacramento 95808 . .
AMU  SanDiego 92103....... 2560 First Ave.
AXMU San Francisco 94106. .235 Montgomery St.
A Santa Clara 95050 1400 Coleman Ave.

COLORADO

1-58

i

a» paag »ar>a»
€
>

CrmmT T T T e ATABAMA. -

ACIU Denver 80206 ..... 201 University Blvd.
CONNECTICUT

TU Hamdefi 06518 T -~ < - - 2905 Dixwell Ave.
ACU  Hartford 06105 ... ... 764 Asylum Ave.

DISTRICT OF COLUMBIA
IMU Washington 20005. . . .

T77-14th St., N. W.

FLORIDA

AM Cocoa Beach 32931. .1325 N. Atlantic Ave.
AlLU Jacksonville 32207 . . . 4040 Woodcock Dr.
AU Miami 33134 . . . 4100 W. Flagler St.
A Orlando 32803 . . . 601 N. Fern Creek Ave.

«+..P. 0, Box 1027
. - 2106 S. Lois Ave.

U
ACIU Tampa 33608....

GEORGIA
A CIU Atlanta 30309 .. 1860 Peachtree Rd. N.W.
Macon 31201 . ... 682 Cherry St.

A1U  Sevamman 91405 11100 Sooy ey &
IDAHO

AU Boise 83701 .......... 1524 Idaho St.
ILLINOIS

- 840 8. Canal St.

AIMU Chicago 60680

o] Oakbrook 60521 . . . . 1200 Harger Rd.
AlU Peoria 61603. . . .. 2008 N. E. Perry Ave,
Al Rockford 61108 ... ... e St
U Springfield 62701 ... .. 60’1 E. Adams st.
INDIANA

U Evansville 47714 , . 2709 Washington Ave.

Fort Wayne 46804 . . .... 1635 Broadway
Fort Wayne 46806 . 6001 S. Anthony Bldg.
Indianapolis 46207 . . 3750 N. Meridian St.
Indianapolis 46240 - . 1010 E. 86th St.
South Bend 46601 . . . . 430 N. Michigan St.

ol (o]
!:‘:

(e}

Bettendorf 52722 . ... 2435 Kimberly Rd.
Cedar Rapids 52401 . 210 Second St., S.E.

1c Davenport
....... (1039 State St., Bettendorf 52722)
v Des Moines 50310 . . .3839 Merle Hay Rd.
Sfoux City 51101, ....... 520 Pierce St.
XANSAS
c Overland Park 66204. . . . 7219 Metcalf St.
A Wichita 67211 . . . 820 E. Indianapolis Ave.
v Wichita 67202 _104 S. Broadway Suite 1408
KENTUCKY
Lexington 40502. . ... 443 S. Ashland Ave.
A I U Louisville 40218 ..... 2300 Meadow Dr.
LOUISIANA.
AU Alexandria 71301 . . . 2001 MacArthur Dr.
I Baton Rouge 70815 , . . 633 Oak Villa Blvd.
I Lake Charles 70601 ...... 1424 Ryan St.
I Monroe 71201 [....... 1028 N. Sixth St. |
WHEN YOU NEED SERVICE ...
condition, and rebuild your electric apparatus.
able day and night, seven days a week, for work in the shops or on your
Bu‘mingham 35211 .1500 Mims Ave,, S.W.
ARIZONA
Phoenix 85019 . . . 3840 W. Clarendon Ave.
« (Instrumentation Service)
CALIFORNIA
Inglewood 90301
«+ .. Los Angeles Instrumentation Service
Los Angeles 90001 . . . 8900 Stanford Ave.
Oakland 94608 . . .. . . ... .3400 Wood St.
Sacramento 95814 . . 99 North 17th St.
San Francisco 84103. . . 1098 Harrison St.
COLO]
Denver 80205 ....... 3353 Larimer St.
CONNECTICUT :
(Southington) Plantsville 06479
................... 370 Atwater St.
FLORIDA
Jacksonville 32203 . . . 2020 W. Beaver St.
(Miami) Hialeah 33010. . . 1062 E. 28th St.
Tampa 33601 . P.O.Box 1245
GEORGIA
(Atlanta) Chamblee 30005
........ 5035 Peachtree Industrial Bivd.
ILLINOIS
Chicago 80638 . . . 6045 S, Nottingham Ave.
INDIANA
Ft. Wayne 46803 . 1731 Edsall Ave.
Indianapolis 46222 . . 1740 W. Vermont St.
IOwA
{Davenport) Bettendorf 52722
.................... 1025 State St.
XENTUCKY

Louigville 40209 ... 3900 Crittenden Dr.

‘When You Have Electrical Problems ...

These GE service shops will repair, re-

GENERAL ELECTRIC SALES OFFICES

Need Further Information ...

Al New Orleans 70125. ., 4747 Earhart Blvd.
u New Orleans 70112. . ... 225 Baronne St.
M New Orleans 70130. 3 Inter. Trade Mart.
AU Shreveport 71101 ....... 400 Travis 5t.
MAINE
U Augusta 04330 . . .. 152 State St.
I Bangor 04402 .. .. + <77 Central St.
MARYLAND
1U Baltimore 21201 . 1N. Charles St.
A Columbia 21403 . 10221 Wmcupln Circle
AU Hagerstown 21740 . .. 49 E. Franklin St
A Salisbury 21801 . . . %" ... . P, O. Box 424
MASSACHUSE TTS
IU Boston 02117 .......31 St James Ave,

Springfield 01103 . .. 120 Maple St.
A CIM Wellesley 02181. 1 Washington St.
MICHIGAN
ACIU Detroit 48202 ....... 700 Antotnette St.
1 Flint 48502 ......... 801 S, Saginaw St.
ACI Grand Rapids 49508

e reenaaeean 2821 Madison Ave., S.E.

AU Jackson 49201 . ... .. 210 W. Franklin St.
I * Saginaw 48601 .805 2nd National Bank Bldg.
A Saginaw 48601 . - 1230 S. Washington Ave.
MINNESOTA .
v Suluth 55802 ., ...... 14 W. Superior St.
AU Fergus Falls 56537

............ 201 1/2 Lincoln Ave., W.
c Minneaplis 55424 ... ... 4018 W, 65th St.
AlU Minneaplis 55416 . . ... 1500 Lilac Dr., 8.
MISSISSIPPL
U Gulfport 39502. . ........ P. 0. Box 33
A Jackson 39206 - 333 No. Mart Plaza
u Jackson 39205 . . . Rm. 917 Electric Bldg.
MISSOURI
A . Joplin 64802 . « . 310 wall st.
AlIU Kansas City 6410 . -911 Main St.
ACIU St Louis63101 ........ 1015 Locust St.
MONTANA
A Billings 59101
L eeeeesaas 312 Transwestern Life Bldg.
AIU  Butte 58701, 103 N.. Wyoming St.
NEBRASKA
AlIU Omaha 68102 ......... 409 8, 17th S¢t.
NEVADA
U Las Vegas 89106 . ... ... 1711 S, 8th St.

NEW HAMPSHIRE
u Manchester 03204 ......... .46 Bay st.

NEW JERSEY
East Orange 07017 . . 56 Melmore Gardens
A!U Mlllhurnﬂ'loﬂ.“....zﬁE.WiuawSt.

NEW MEXICO,
AIMU ' Albuguerque 87108 ., 120 Madeira Dr., N.E.

NEW YORK

AIMU Albany 12206 ..
v Bingharaton 13902
AlU Buifalo 14202 ..
A Elmsford 10523 .
AIMU New York 10022.
o] Rochester 14618
AlU Rochester 14604
[+ Syracuse 13206 .
AlU Syracuse 13206 .
A- Vestal 13805 . . .

.8 Colvin Ave,

. 40 Front St.
. Delaware Ave.
+ 4+ 44 N, Central Ave,
. 641 Lexington Ave.
« + 3380 Monroe Ave,
. . 339 East Ave.

NORTH CAROLINA
ACIU Charlotte 28207 . . ... 141 Providence Rd.

Al Greensboro 27405, « . .801 Summit Ave.
AU Raleigh 27603 ...... 120 N, Boylan Ave.
NORTH DAKOTA .

Bismarck 58501....... 418 Rosser Ave.
ORIC
1U Akron 44313 . . 2858 W, Market St.
A ‘Akron 44313 (Agency & stmbutor)

................ 5 W, Market St.
1y Canton 44703 . 515 Third St,, N.W.
ACIU Cincinnati 45206 . ... 2621 Victory Pkwy.
(4 Cleveland 44116. . 20950 Center Ridge Rd.
AIMU Cleveland 44114 » . 1000 Lakeside Ave.
c Columbus 43212 .+ ..937 Burrell Ave.
AlU Columbus 43215 - 395 E. Broad St.
c Dayton 45402. . 1 W. Monument Bldg.

GENERAL ELECTRIC SERVICE SHOPS

The facilities are avail-

LOUISIANA
New Orleans T0114. .. 1115 De Armas St.
MARYLAND

Baltimore 2123 .. ... 920 E. Fort Ave.

MASSACHUSETTS

(Boston) Medford 02155

v eeess . 3960 Mystic Valley Parkway
MICHIGAN

Detroit 48202 ... ...... 5950 Third St.

Flint 48505 ...... 1508 B, Carpenter Rd.
MINNESOTA

Minneapolis 55430 . .. 2025-49th Ave., N.

W. Duluth $5807........ P. O. Box 7198
MISSOURI

Kansas City 64120 ... 3525 Gardner Ave.

St. Louis 63110 . ....... 1115 East Road
NEW YORK

Albany 12205 . 1097 Central Ave.

Bufialo 14211 .. 318 UrbanSt.
Clifton, N.J. 07012

...... New York lnstrumentauon Service
North Bergen, N. J. 071

................ 6001 Tonnelle Ave,
Schenectady 12305
- . (Instrumentation Service) 1 River Road

Syracuse 13208 . . 1015 E. Hiawatha Blvd.

NORTH CAROLINA
Charlotte 28208 . ... ... 2328 Thrift Road

CHIO

- . 444 W. Third St.
. 4477 East 49th St.
Columbus 43229. . . . 5660 Huntley Rd.
‘Toledo 43605. ... 405 Dearborn Ave.
Youngstown 44507. . . 272 E. Indianola Ave.

Cincinnati 45202
Cleveland 44125. .

EGE

. GEZ-2500-P

Require Ordering Instructions

ATIU Dayton 45439. 3430 S. Dixie Hwy.

[ Mansfield 44902. .166 Park Ave., W.
ACI ‘Toledo 43606. 3450 W. Central Ave.
U ‘Toledo 43604 . . 420 Madison Ave.
Al Youngstown 44507. .. 2’12 E. Indianola Ave.
OKLAHOMA

AU Oklahoma City 73105. . 2000 Classen Blvd.
Al Tulsa 74105 5138 S. Peoria Ave.
u Tulsa 74103 . 420 Main St.
OREGON

AIU Eugene 97401 ......... 1170 Pearl St!
Medford 97501. . ...... 107 E. Main S,
ACIU Portland 97210 . ... 2029 N.W. 25th Ave.

P’EN‘NSYLVANIA

Allentown 18102 .. -+ 732 N. 16th St.
A I Erie 16501 ., . 3001 E. Lake Rd.
1y Johnstown 1590 ... 841 Oak St.
[ Philadelphia 19114 2417 Welsh Rd.

AIMU Philadelphia 19102 . . 3 Penn Center Plaza
o] Pittsburgh 15234 . . 300 Mt, Lebanon Blvd,
Alv Pittsburgh 15222 . Oliver Bldg., Mellon Sq.
A Williamsport 17701 .. ... 2209 Fink Ave.

AT York 17403 . . . . .56 N. Harrison St.
c York 17403 . ....... 1617 E. Market St.
RHODE ISLAND

A Providence 02904. .. 1006 Charles St., N.
SOUTH CAROLINA

AIU  Columbia 29205........ 2728 Devine St.
Al Greenville 29606 . .. .. 1403 Laurens Rd.
SOUTH DAKOTA

A Sioux Falls 57105....... 513 Main Ave.

- ~—TENNESSEE — S

Chattanooga 37402 . ... 832 Georgia Ave.
ACI Chattanooga 37411

........... 5800 Bldg. Eastgate Center

Kingsport 37664 ... 1170 E. Eastman Rd.
U Knoxville 37821 . . 1301 HannahAve., N.W.
pail Memphis 38104 - .. 1420 Union Ave.

Murfreesboro 371 . 117 N.W. Broad St.

Nashville 37203 . 1717 West End Bldg.

Nashville 37204 . -+ 2930 Sidco Drive

Oak Ridge 37830 . ... 253 Main St., East
TEXAS
U Abilene 79601 , ... ...... 442 Cedar St.
U Amarillo 79101 . . ., . . . . 303 Polk St.
ATU Beaumont 77701. . . ... 1385 Calder Ave.
U Corpus Christi 78401. 205 N. Chaparral St.
ACIU Dallas 75247 ... 8101 Stemmons Freeway
iu E1 Paso 79901 . . . 215 N, Stanton St.
A El Paso 79902 . . 2800 N. Stanton St.
A Fort Worth 76107, 100 N, Univ. Dr.
U Fort Worth 76102. . . 408 W, 7th St.
ACIU Houston 77027 . . 4219 Richmond Ave.
Al Lubbock 79408. . ....... 500 E, 50th St.
AT Midland 79704 . ... .. ... 122 N, “N"’ §t.
AU San Antonio 78204 . ... .419 S. Main Ave.
UTAH
AlU Salt Lake City 84101. . . 431 S. Third E St.
[ Salt Lake City 84110, . ..2425 S. 8th St. W
VERMON

Rutland 05702 , ...... 38 1/2 Center St.
VIRGINIA
AM Newport News 23601....... 311 Main St.

AlU Richmond 23230, . . 1508 Willow Lawn Dr.
AlU Roanoke 24015, 2018 Colonial Ave., SW

WASH]NGTON

Pasco 99301 ........ 824 W. Lewis St.
A IMU Seattle 98188. . 112 Andover Park, E.
AIU Spokane 99220 ...... E. 1805 Trent Ave,

WEST VIRGINIA

Charleston 25328 . 306 MacCorkie Ave., SE

l U Fairmont 26555 310 Jacobs Bldg

A Huntington 25701 . . . 1401 Sixth Ave.
1 Wheeling 26002 . ......... 40 14th St.
WISCONSIN

AlIU Appleton 54911 . ... 3003 W. College Ave.
u Madison 53703, ., 340 W.Washington Ave,

[ Mﬂwaukee 53226

..... air Plaza, 2421 N. Mayfair Rd.
AIU Milwaukee 53202 +++« 615 E. Michigan St,
CANADA

Canadian General Eleclric Company, Ltd.

Toronto

premises. Latest factory methodsand genuine GE renewal parts are used

to maintain peak performance of your
these services, contact your nearest service shop or sales office.

For full infor about

OREGON ~

Portland 97210 . ... 2727 N.W. 28th Ave.

PENNSYLVANIA
Allentown 18103 .. .. 668 E. High)and St.
Johnstown 15905 . .- . 841 Oak St.
Philadelphia 19124 . 1040 x-: Brie Ave.
(Pittsburgh) West Mﬂﬂin, Pa, 15122
+ » 4930 Buttermilk Hollow Rd., R.D. #1
York 17403 . wv+.....54 N, Harrigon St.

TENNESSEE
Knoxville 37914

2621 Gov, John Sevier Hwy.
v e<.u..708 No. Main St.

TEXAS
Corpus Christi 78401 . . ... .115 Waco St.
Dallag 75235......... 3202 Manor Way
Houston 77020 .-. . 5534 Harvey Wilson Dr.
Midland 79701 .. .... 704 S. Jobnston St.
UTAX
Salt Lake City 84110.. 301 S. Tth West St.
VIRGINIA
Richmond 23224...... 1403 Ingram Ave.
Roanoke 24013. . . . 1004 River Ave,, S.E.
WASHINGTON

Seattle 98134.

- 3422 First Ave., S.
Spokane 98211 . . .

E. 4323 Mission St.

WEST VIRGINIA
Charleston 25328
............ 306 MacCorkle Ave., S.E.

WISCONSIN
Appleton 54810 .. .. ..... P. 0. Box 83
Milwaukee 53207 . . 235 W. Oklahomz Ave.

GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.
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