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STATIC PHASE SELECTOR
TYPE SLS51A
DESCRIPTION

The type SLS51A relay is used in single pole tripping and reclosing schemes to select the appropro~
ate pole or poles of the breaker(s) to be tripped. The single pole phase selector circuits provide
phase selection for single line to ground faults. The phase A selector compares the phase co-incidence
between IA and Ipqg-. IA2 and Ipg are essentially in phase for A to ground faults and 120° out of phase
for B to g%ound ang C to“ground Qau]ts. Hence the phase relation between Ip, and I,, provides a re-
liable method of selecting phase A for A to ground faults. Similarly, the pﬁase B églector uses IBz and
IBO’ and the phase C selector uses IC2 and ICO for phase selection.

The SLS51A relay is packaged in a four rock unit {one rock unit =1.75 in) case whose out line and
mounting dimensions are shown in Fig 2. Component locations are shown in Fig 3. The internal connections
are shown in Fig 1.

The sequence quantities referred to phase A are illustrated in Fig 4 for single line to ground faults
and double 1ine to ground faults.
On double Tine to ground faults the single pole phase selectors select the unfaulted phase, that
is for a BC to ground fault, the phase A selector operates.

The three pole phase selector circuits consists of two functions, a positive sequence undervoltage
function that measures the positive sequence voltage of the relay location and a compensated positive
sequence undervoltage function that is intended to measure the positive sequence voltage at or near the
remote and of the line. The compensated positive sequence undervoltage function has a zero sequence re-
straint signal to prevent operation on single line to ground faults at the near end of the line. The
compensated undervoltage function operates in accordance with the equation

lVIR -1, ZRi|+ Lo ZREIZ_O'S Vy per unit

Where VlR is the positive sequence vb]tage at the relay and 2Zg is an adjustable reach setting.
APPLICATION

Reference should be made to the appropriate logic description for application information for the
particular application considered.

Typically the single pole phase selectors have a co-incidence timer setting of 120° electrical de-
grees.

The uncompensated undervoltage function is typically set at one half the minimum positive sequence
voltage that occurs under load (but not fault) conditions on the power syster. If line side potential
is used, this setting should be checked to ensure it is above the positive sequence voltage occuring when
one phase is open on the line after a single pole trip.

The compensated undervoltage function typically has the same undervoltage setting as the uncompen-
sated undervoltage function. The positive and zero sequence reach settings (Zg) are typically the same
and equal to 125° of the positive sequence impendance of the line. However, on series conpensated
lines a different reach setting may be appropriate depending on the locations of the series capacitors.

RATINGS

The Type SLS51A relay is desiagned for use in an environment where the ambient temperature around the
relay case is between - 20°C and +65°C.

The Type SLS51A relay requires a +15¥DCpower source which can be obtained from a Type SSASO/51 power
supp]y.

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.

To the extent required the products described herein meet applicable ANSI, IEEE and NEMA standards:;
but no such assurance is given with respect to local codes and ordinances because they vary greatly.
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The current circuits of the Type SLS51A relay are rated for 1 Ampere, 50 Hertz for continuous duty
and have a one second rating of 50 Amperes.
The potential circuits are rated for 120 VAC.
BURDENS
The Type SLS51A relay presents a maximum burden to the Type SSA Power supply of:

150 ma from the +15VDC supply
75 ma from the -15VDC supply

The burden presented by the current circuits at 1A is.

The burden presented by the potential circuits at 120 VAC is
RANGES

Each single phase selector has the followtng Sensitivity:

0.03 Ampere negative sequence
0.06 Ampere 3Io

The Vy function has a pickup range of 40 to 80 VRMS
The positive and zero sequence reaches (Z, & Z,) have a range of 5 to 150 ohms

The VX function has a pickup range of 40-80 VRMS.
OPERATING PRINCIPLES

A. Introduction

The SLS51A relay uses signals derived from the secondary currents and voltages as operating
quantities for the various measuring functions included in the unit. Signals proportional to posi-

tive sequence voltage and current, negative sequence current and zero sequence current are derived in
the relay.

B. Positive Sequence Voltage Network

The positive sequence voltage network is shown on the internal connection diagram of figure 1.
The positive sequence voltage network consists of 3 phase to phase voltage transformers (TA, TB, TC)
and an active (using operational amplifiers) sequence network which is contained on the F144 card in
card Tocation H. The voltage at the Vy test jack is given by the expression:

Vi test jack = 0.10 x Vyp

where: V]A is the positive sequence input voltage referenced to phase A
Potentiometers P1 and P2 are used to cancel small errors due to the potential source which supplies
the relay.

C. Positive Sequence Current Network

The positive sequence current network is shown on the internal connection diagram of figure 1.
The positive sequence current network consists of three phase to phase current transformers (TD,TE,
TF), three loading reactors (X1, X2, X3) and an active sequence network on the F143 card in card
Tocation G. The output of the card may be measured at pin 9 of the G card. The voltage at this
point is given by the expression:

Voltage at pin 9, G card = 1.1 x Ip, LO°

where: Ia1 is the positive sequence component of the input
current referenced to phase A.
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NEGATIVE SEQUENCE CURRENT NETWORK

The negative sequence current networks are shown on the internal connections diagram of figure
1. The negative sequence current networks use the same current transformers and reactors as the
positive sequence current network. Active Sequence networks are located on the F140 cards in posi-
tions D,E, and F. The network output may be observed at pin 9 of these cards. Its magnitude is
given by:
Pin 9 output = 5.4 IZ

where I, is the magnitude of the negative
sequencé current in the input.

The outputs of the three cards are 120° out of phase because each network is referenced to a
different phase.

ZERO SEQUENCE CURRENT NETWORK

.The zero sequence current network is shown on the internal connection diagram of figure 1. It
consists of a current transformer TG and a loading reactor XA. The input to the CT is the secondary
3l current, the output is a voltage proportional to the zero sequence current.

RECEIVING, HANDLING AND STORAGE

These relays will normally be supplied as a part of a static relay equipment, mounted in a rack
or cabinet with other static relays and test equipment. Immediately upon receipt of a static relay
equipment, it should be unpacked and examined for any damage sustained in transit. If injury or
damage resulting from rough handling is evident, file a damage claim at once with the transportation
company and promptly notify the nearest General Electric Sales Office.

Reasonable care should be exercised in unpacking the equipment. If the equipment is not to be
installed immediately, it should be stored indoors in a location that is free from moisture, dust,
and metallic chips, and severe atmospheric contaminants.

Just prior to final installation the shipping support bolt should be removed from each side of
all relay units, to facilitate possible future unit removal for maintenance. These shipping support
bolts are approximately 8 inches back from the relay unit front panel. Static relay equipment,
when supplied in swing rack cabinets, should be securely anchored to the floor or to the shipping
pallet to prevent the equipment from tipping over when the swing rack is opened.

CAUTION INSTALLATION TESTS

THE LOGIC SYSTEM SIDE OF THE DC POWER SUPPLY USED WITH MOD III STATIC RELAY EQUIPMENT IS ISO-
LATED FROM GROUND. IT IS A DESIGN CHARACTERISTIC OF MOST ELECTRONIC INSTRUMENTS THAT ONE OF THE
SIGNAL INPUT TERMINALS IS CONNECTED TO INSTRUMENT CHASSIS. IF THE INSTRUMENT USED TO TEST THE RELAY
EQUIPMENT IS ISOLATED ROM GROUND, ITS CHASSIS MAY HAVE AN ELECTRICAL POTENTIAL WITH RESPECT TO
GROUND. THE USE OF A CONNECTION TO THE EQUIPMENT, SUCH AS A TEST LEAD INADVERTANTLY DROPPING A-
GAINST THE RELAY CASE, MAY CAUSE DAMAGE TO THE LOGIC CIRCUITRY.

NO EXTERNAL TEST EQUIPMENT SHOULD BE LEFT CONNECTED TO THE STATIC RELAYS WHEN THEY ARE IN
PROTECTIVE SERVICE, SINCE TEST EQUIPMENT GROUNDING REDUCES THE EFFECTIVENESS OF THE ISOLATION
PROVIDED.

CONSTRUCTION

The SLS51A relay is packaged in an enclosed metal case with hinged front cover and removable
top cover. The case is suitable for mounting on a standard 19 inch rack. The outline and mounting
dimensions and the physical location of the components are shown in figures 2 & 3 respectively.

The current and potential quantities enter the SLS51A relay on twelve point terminal strips located
on the rear of the relay case. The potential connections are made on the RD terminal strip, the
current on the RE terminal strip.

The various test jacks are located on the front of the unit. The positive sequence voltage net-
work trimmer potentiometers (P1 & P2) are located on the rear of the unit.

The SLS51A relay also contains printed circuit cards identified by a code number such as F140,
C104, T133 where F designates filter, C designates coincidence and T designates time delay.
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The printed circuit cards plug in from the front of the unit. The card sockets are identified by
Tetter designations or "addresses"(D,E,AD etc) which appear ont the guide strips in front of each
socket, on the component location diagram on the internal connection diagram, and on the printed
circuit card itself.” The test points (TP1, TP2 etc) shown on the internal connection diagram are
connected to instrument test jacks on a test card in position T or AT. The jacks are numbered from
top to bottom with Tpy ¢ Tpyg.ON the AT card and TP11 to Tpyg on the T card. Tpy is connected to
relay reference, Tpy 1s conaégted to -15VDC and Tp1) to +15v68. Output signals are measured with
respect to relay reference. Logic signals are approximately +15VDC for the ON or "logic one"
condition and less than /VDC for the OFF or "logic zero" condition. The output of the filter cards
may be analog signals with a range of -15V to +15V. The internal connections of the printed circuit
cards along with information on design and testing may be found in the Printed Circiut Card Instruc-
tion Book GEK-34158.

Relay signals can be monitored with an oscilloscope, a portable high impedance voltmeter, or the
equipment test panel meter. When time delay cards are to be adjusted or checked, an oscilloscope
which can display two traces simultaneously and which has a calibrated horizontal sweep should be
used.

When the SLS51A relay is supplied mounted in a static relay equipment, the incoming potential
and current circuits pass through test receptacles on the equipment test panel. The potential test
Plug is labled TPP, the current TCP. These plugs may be replaced with Type XLA test plugs which al-
Tow test voltages and currents to be supplied to the relay while maintaining a continuous path for
the secondary current.

B. REQUIRED TESTS AND ADJUSTMENTS

The SLS51A relay is usually supplied from the factory mounted and wired as part of a complete
static relay equipment. A1l units in an equipment are tested together and all unit nameplates carry
the equipment summary number. The necessary tests and adjustments are listed below those marked
with an asterisk must be set by the user. A1l steps should be performed per the procedures under
Detailed Testing Instructions to insure that no shipping damage has occurred. The steps should
be performed in the order shown.

Positive sequence voltage network balance setting*
Positive negative sequence current network balance checks.
Single pole selector checks
Three pole selector checks and settings*

a) Positive & zero sequence reach setting

b) Positive sequence voltage phase shift setting

c) Vix pickup setting

d) Vi pickup setting

B wro =

C. DETAILED TESTING INSTRUCTIONS
1. Positive Sequence Voltage Balance Setting

The purpose of this test is to adjust the trimmer potentiometers P1 and P». Because these
potentiometers are intended to correct small errors due to unbalance in the potential source, it
is necessary to set these potentiometers with the equipment connected to the system. For
preliminary tests before installation, these potentiometers may be Teft at the factory setting.

When the SLS51A is mounted in a static relay equipment, the incoming potential circuits
pass through the potential test plug (TPP) on the ewuipment test panel. The plug may be re-
placed with an Type XLA test plug, and the phase rotation of the source voltage may be reversed
on the plug connections. This simulates negative sequence voltage being supplied to the relay.
Refer to figure 5.

With only negative sequence voltage applied, observe the voltage at the V, test jack with
an oscilloscope. This voltage should be less than 0.3V peak to peak and consis% primarily of
third harmonic. Potentiometers Py and P2 may be alternately adjusted to lower the magnitude of
the Vq test jack.

2. Positive/Negative Sequence Current
Network Balance Checks

There are no adjustments in the positive or negative sequence current networks. The pre~
cision components used for these networks eliminates the need for adjustments. The following
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procedure will ascertain that the networks are functioning properly.
i) Use the negative sequence connections of figure 6. Set the current in each phase
to one ampere, Check for 15V square waves at the I 03 Ings and I test Jjacks. Set
the X option plug on the G card to position A, adjus% poteat10mete P1 on the G card fully
clockwise; check for less than 5 volts peak to peak at the I9Z test jack.

ii) Use the positive sequence connections of figure 6. Set the current in each phase to
one ampere. Check for less than 10 volts peak to peak at the I , and Icp test jacks.
Note that the currents may be adjusted .02 ampere to achieve tﬁ1s nB? A d1%ferent cur-
rent adjustment may be needed to achieve the null at each test jack.

Set the X option plug on the G card in position 4, adjust Py on the G card fully
counter clockwise, set the current for 0.2 ampere per phase. Check that the voltage at
the I,Z test jack is greater than 7.4 VRMS.

Single Pole Phase Selector Checks
i) Timer D.C. Pickup and Dropout Setting

The D.C. pickup and dropout of the characteristic timers (T133 cards in positions
AE, AG and AJ) can be set using the circuit of figure 7. The integrated pickup
will be set in section 4.

Openning the contact causes the output to step to +15 VDC after the pickup delay of
the timer. Turning potentiometer Py (upper pot on card) clockwise increases the
pickup delay. Closing the contact causes the output to drop from 15VDC to less
than 1VDC after the dropout delay of the timer.

ii) Functional Tests

Connect the phase A to ground test circuit of figure B. Set the current for one
ampere. Check that the logic signal at +Pyg, T & TP , is at 15VDC; if it is at
reference, remove the appropr1ate card in the aglgc1ated ?ype SLA unit to produce a logic
one at Tp14, Tpy Tpyg: Check for continuous output at Tp3 (A phase selector)and no
output at Tp, g Tpg (é & C phase selectors). Repeat for the B to ground and C to
ground tests of figure G.

Three Pole Selector Checks and Settings
i) Positive and Zero Sequence Reach Setting
Connect the phase A to ground test circuit of figure 8. Set the curvent for 2
amperes. For the positive sequence reach, set the X option plug on the F143 card in

position G per the following table. For the zero sequence reach set the X option plug
on the F142 card in position K per the following table

X option tap ' 20/21 reach (R)
1 60 to 150 <+ “
2 25 to 60 -
3 10 to 26 =
4 5 to 10 -

NOTE: Use the highest numerical tap possible for the
desired setting

Use potentiometer Py on the F142 card in position K to adjust the voltage at the

1,Z test jack to a value given by the expression
1.2 TEST JACK= 0.135 XZo

where Z, is the desired zero sequence reach setting
Use potentiometer Py on the F143 card in position G to adjust the voltage at the

I]Z test jack to a value given by the expression:
ITZ Test jack = 0.135 X Z,

where Z1 is the desired positive sequence reach setting
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i1) Positive Sequence Voltage Level and Phase Shift Setting.

The Vl Phase shift is set by means of the W option pilug on the F144 card in position
H. The available phase shifts are listed in the following table

W option tap V1 Teading phase shift
0 0°
1 10°
2 20°
3 30°

Connect the positive sequence voltage circuit of figure 9. Disconnect all current
inputs. Set the voltage for 120 VRMS phase to phase. Check that the voltage at the Vq
test jack is between 6.85 and 7.15 VRMS. If the voltage is outside this range, adjust
potentiometer Py on the F144 card in position H to obtain 7.0 VRMS at the Vi test jack.

Set the test voltage for the desired Vi pickup. Adjust potentiometer P, on the
D117 card in position AM to just obtain pickup. Note that due to the NOT output of the
D117 card, Tpy is at reference when the applied voltage is greater than the pickup set-
ting and at +{5VDC when the applied voltage is less than the pickup setting.

Set the test voltage for the desired Viy pickup. Adjust potentiometer P, on the
F135 card in position AK to just obtain pickup at Tpg. Note that the signal a Tpg is
at reference when the applied voltage is greater than the V X pickup setting and a%
+15VDC when the applied voltage is less than the pickup set%1ng.

i11) Timer Integration Setting and Three Pole Selector Check

Use the Test I connections of figure 10. Adjust the current magnitude to obtain
blocks at Tpyz which are 5 ms wide. Adjust P3 on the T133 card in position AL to just
obtain output at Tpg. Readjust the current to obtain 6.5 ms blocks at TP] . Replace
the AL timer with a T133 from position AE, AG or AJ. Adjust P. on the cara to just ob-
tain pickup at TP6‘ Return all cards to their original locatidns.

Use the Test II connections of figure 10. Set the phase shifter for an angle of 85°-
P is the positive sequence voltage phase shift set in step ii.

The value of I, test current depends upon the positive sequence reach of the unit (Z7).
The test current %o be used is given in the following table.

Z1(R) X-TAP Iy (AMP)
5 - 60 2,3,4 2
60 - 150 1 1

Set the applied voltage to a value given by the expression:

V= In ) xf = Iy Z (VRMS p-p)
3

3

The operating point of the Vyy function (measured at TPS) should be within 10% of
the IB test current level given by %he expression:

Ig = ViX (pick up) =~ 3
£

where Vq, (pick up) is the RMS phase to phase voltage set previously
£, is the zero sequence impedence set previously
IBis the test current of figure 10.

NOTE: Currents greater than 2 amperes should not be continuously applied to the relay.
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_Periodic Checks and Routine Maintenance

1. Periodic Tests

A1l of the functions included in the SLS51A relay may be checked at periodic intervals
using the procedures described in Installation Tests. Cable connections between the SLS51A relay
and the associated Type SLA logic unit may be checked by observing the test points is the SLA relay.

2. Trouble Shooting

In any trouble shooting of equipment, it should first be established which unit is
functioning incorrectly. The overall logic diagram supplied with the equipment shows the combined
lTogic of the complete equipment and the various test points in each unit. By signal tracing, using
the overall logic diagram and the various test points, it should be possible to quickly isolate the
trouble.

L]
A test adapater card is supplied with each static relay equipment to supplement the pre-
wired test points on the test cards. Use of the adapter card is described in the card instruction
book GEK-34158.

A dual-trace oscilloscope is a valuable aid to detailed trouble shooting, since it can be
used to determine phase shift, operate and reset times as well as input and output levels. A por-
table dual-trace oscilloscope with a calibrated sweep and trigger facility is recommended.

3. Spare Parts

To minimize possible outage time, it is recommended that a complete maintenance program
should include the stocking of at least one spare card of each type. It is possible to replace da-
maged or defective components on the printed circuit cards, but great care should be taken in solder-
ing so as not to damage or bridge-over the printed circuit buses, or overheat the semi-conductor
components. The repaired area should be recovered with a suitable high-dielectric plastic coating to
prevent possible breakdowns across the printed buses due to moisture and dust. The wiring diagrams
for the cards in the SLCN51B relay are included in the card book GEK-34158; the card types are
shown on the component location diagram (Figure 3).
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RE. - CP12-TOP
| i © €301-B0T -

i.u‘r‘thu g S—

RI R2 T8 6 X TE X3 TOP

R3 Ry MID
TA TC X4 T X2 TF_BOT

CARD AREA

! (
I }

p2 Lo? - ] B

o ° AN AN AN AN I AEAT \

182 ﬁéo 1[} Cloy [T133 {Crou [T1s3 [Crou {7183 [F1as |Ti33 {DIi7 TEST

- !
1 v {
e \
AD  AE AF AG AH A Ak AL AM AT !
lw
? AR A A A : j
\ Fryo [Fiuo [Fiug [Fiua |Fius [FIul [Fiua TEST |
} 4
\ /
( D E F G K JoK T \

FIGURE 3 (0257A6271-0) COMPONENT LOCATION DIAGRAM FOR THE TYPE SLS51A.
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SEQUENCE QUANTITIES FOR
SINGLE PHASE-TO-GROUND FAULT

oA @B @c

SEQUENCE NETWORK OUTPUTS

Io
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| |
i |

(b)
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gB-0C-G

OA-0B-G h 0C-gA-G
! I | I
6097 60° i'o 60°T60°
I2 lo - I I
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(C)

FIGURE 4 (0257A6249-0) SEQUENCE NETWORK INPUTS AND OUTPUTS.
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l""’ STATIC EQUIPMENT TERMINAL
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FIGURE 5 (0257A8737-0) CONNECTIONS FOR POSITIVE SEQUENCE VOLTAGE NETWORK BALANCE CHECK.
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FIGURE 6 (0257A8738-0) CONNECTIONS FOR SEQUENCE CURRENT NETWORK BALANCE CHECK.
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THE 15VDC SIGNAL ‘AT RIN 10 HAS A CURRENT LIMITING RESISTOR
MOUNTED ON THE TEST CARD.

FIGURE 7 (0246A7987-0) TIMER TEST CIRCUIT
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FIGURE 8 (0257A8740-0)  CONNECTIONS FOR SINGLE POLE PHASE SELECTOR CHECKS
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FIGURE 9 (0257A8739-0) CONNECTIONS FOR POSITIVE SEQUENCE VOLTAGE LEVEL DETECTOR TESTS
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FIGURE 10 (0257A8736-0) CONNECTIONS FOR THREE POLE SELECTOR OPERATIONAL CHECK
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Miami 33172 . .. . . .175 Fountainbleu Bivd.

Tampa 33609 .......... 2106 S. Lois Ave,
GEORGIA

Atlanta 30309 ... ... 1860 Peachtree Rd., N.-W

Savannah 31405 . .......... 5002 Paulsen St,
HAWAII

Honolulu 96819 ............. 2828 Paa St.
ILLINOIS

Qak Brook 60521 814 Commerce Dr.

Oak Brook 60521 . .. 0215 Spring Rd.

Peoria 61603 ............ 3100 N. Knoxville
INDIANA

Evansville 47714 . . . . ... 2709 Washington Ave.

Fort Wayne 46805 . .. ..... 2109 E, State Blvd.

Indianapolis 46207 ... ... 3750 N. Meridian St.
owA

Bettendorf 52722 .. ......... 1039 State St.
KENTUCKY

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

WHEN YOU NEED SERVICE . ..

condition, and rebuild your electric apparatus. The facilities are available
day and night, seven days a week, for work in the shops or on your prem-

ALABAMA
® * Birmingham 35211 . . 1500 Mims Ave.,S.W.
® Mobile 36609 ... ...... 721 Lakeside Dr,
ARIZONA
® (Phoenix) Glendale 85019 ., 4911 W, Colter St.
® Phoenix 85019 ., ... 3840 W. Clarendon St.

® Tucson 85713, .., 2942 So.Palo Verde Ave.
CALIFORNIA
® Los Angeles 80301 . . .. €500 Stanford Ave.
® (Los Angeles) Anaheim 92805
............... 3601 E. LaPalma Ave.
* (Los Angeles) Inglewood 90301
............... 228 W, Florence Ave.
® Sacramento 95814. ... .. 99 North 17th St.
® * (San Francisco) Oakland 94608

..................... 1650 34th St.
COLORADO
® * Denver 80205. ........ 3353 Larimer St.
CONNECTICUT

® * (Southington) Plantsville 06479
................... 370 Atwater St.

FLORIDA
® * Jacksonville 32203 . ... 2020 W, Beaver St.
® (Miami) Hialeah 33010, . . 1062 East 28th St.
® * Tampa 33601......,... 19th & Grant Sts.

GEORGIA
¢ (Atlanta) Chamblee 30341
......... 5035 Peachtree Industrial-Blvd.

* Atlanta .......... 2379 John Glenn Dr.
ILLINOIS

® * Chicago 60638 . ... 6045 S. Nottingham Ave.
INDIANA

® Evansville 47711 ... 401 N.Congress Ave.

® Ft. Wayne 46803....... 1731 Edsall Ave.

® Hammond 46320 ....... 1138 164th Place

® * Indianapolis 46222 ... 1740 W, Vermont St.

IOWA
® (Davenport) Bettendorf 52722 . 1025 State St.

KENTUCKY

® Louiaville 40209, . . . 3900 Crittenden Drive

the prod life of the equip For full i , ¢all your nearest Installation & Ser-
«  vice Engineering office.

LOUISIANA Cleveland 44114 . . . .. .. .. 1000 Lakeside Ave.
Baton Rouge 70806 . ... . ... 8312 Florida Blvd. Columbus 43229 . . ... ... .. 5080 Sinclair Rd.
Monroe 71201 .. .......... 2116 Justice St. Dayton 45439 . ......... 3430 S. Dixie Hwy.
New Orleans 70125 . . ... .. 4747 Earhart Blvd. Toledo 43606 . ........... 3450 W. Central
Shreveport 71104 ... ... . ... 2800 Youree Dr. Youngstown 44507 . ... .. 272 E. Indianola Ave.

MAINE OKLAHOMA ’
Bangor 04401 . .............. 27 State St. Oklahoma City 73106 . . . . . .. 2000 Classen Blvd.

Tulsa 74105 ........... 5138 8. Peorla Ave.

MARYLAND

Baltimore 21207 .. ... .. .. 1 Rutherford Plaza OREGON
Eugene 97402 ............. 775 Conger St.

MASSACHUSETTS . Portland 97210 929 N.W. 29th Ave.
Wellesley 02181 .. ......... 1 Washington St. Medford 97501 . .......... 107 E. Main St.

MICHIGAN PENNSYLVANIA
Southfield 48075 .22255 Greenfield Ave. (Detroit) Philadelphia 19102 . ... ... 3 Penn Center Plaza
Jackson49201 . ......... W. Franklin St. Pittsburgh 15222 . ... ... .. 300 6th Ave. Bldg.
Sagi 48603 .. ... ... 4800 Fashion Sq. Blvd.

s DU SO

MINNESOTA olumbia 29205 .. ... ... iddleburg Dr.
Duluth 55802 ... ....... 300 W. Superior St. Greenville 29607 . . . .. .. 741 N. Pleasantburg Dr.

i is55416 ........ 1500 Li . So.
Minneapolis 55416 500 Lifac Dr. So TEkEI:l]\_lIESSEE e a0 Bm et Con

MISSISSIPPI attanooga g. Eastgate Center

i Kingsport 37664 . .. .. ... 1170 N. Eastman Rd.
Jackson 39206 . .......... 5425 Executive PL. Knnfxei.lle 37919 3040 Executis Puk Dr.

MISSOURIL Memphis 38116 . ........ 3385 Airways Blvd.
Kansas City 64105 . . . .. ....... 191 1 Main St. TEXAS
St.Lounis 63101 ........... 1015 Locust St. siiio 79101 Amer. Nat'l, Bank Bldg,

MONTANA Beaumont 77704 atol S1385 Caldelg’.l\\vve.

tt 701 ... . ing St. Dallas 75247 .. .. N temmons ay
Butte 3570 103 N. Wyoming ElPaso 79945 ........... 215 N. Stanton-St.

NEBRASKA FortWorth 76102 . ... ....... 115 W, 7th St.

Omaha 68102 . ............ 409 S. 17th St. Houston 77027 . ....... 4219 Richmond Ave.
Qdessa 79763 . . 2301 E. Interstate 20 (Midland)

NEW JERSEY San Antonio 78209 . ........ 1600 N.E. Loop

Millburn 07041 ... ........ 25 E, Willow St. .
UTAH

NEW MEXICO Salt Lake City 84111 . ... .. 431 So. 3rd East St.
Albuquerque 87108 . . . ... 120 Maderia Dr., N.E.

VIRGINIA

NEW YORK Richmond 23230 1508 Willow Lawn Dr.
Albany 12205 . 15 Computer Dr., W. Roanoke 24016 . ........ 301 Eim Ave., S.W.
Buffalo 14202 .. . . .625 Delaware Ave.

New York 10022 .. ...... 641 Lexington Ave. WASHINGTON
Syracuse 13206 . ........... 3532 James St. Seattle 98188 . ........ 112 Andover Patk E.

NORTH CAROLINA WEST VIRGINIA
Charlotte 28207 .. ....... 141 Providence Rd. Charleston 25314 . . . .. 306 MacCorkle Ave., S.E.
Raleigh 27603 ............ 120 Boylan Ave.

Witmington 28401 . . . . ..... .. 9295 Kerr Ave. WISCONSIN
Appleton 54911 . ... .... 3003 W. College Ave.

OHIO Milwaukee 53202 ........ 615 E. Michigan St,

Cincinnati 45206 ........ 2621 Victory Pkwy.

GENERAL ELECTRIC SERVICE SHOPS

These GE Service Shops will repair, re- ises. Latest factory methods and genuine GE renewal parts are used to
maintain performance of your equipment. For full information about these
services, contact your nearest service shop or sales office.

LOUISIANA
¢ Baton Rouge 70814 , . . 10955 North Dual St.
® ¥ New Orleans 70114 ... .. 1115 DeArmas St.
MARYLAND
® * Baltimore 21230....... 920 E. Fort Ave.
MASSACHUSETTS ‘

® * A (Boston) Medford 02155
............. 3960 Mystic Valley Pkwy.

MICEIGAN
® * 5 (Detroit) Riverview, ... 18075 Krause Ave.
® Flint 48505 . ... ... 1506 E. Carpenter Rd.
MINNESOTA

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

MISSOURI
® * Kansas City 64120.. ... 3525 Gardner Ave,
® * St Louis 63110 . ........ 1115 East Rd.
NEW JERSEY
* New Brunswick 08902 . .. .. 3 Lawrence St.
NEW MEXICO
* Albuquerque 87109 . . . 4420 McLeod Rd.NE
NEW YORK
® Albany 12205.....,... 1097 Central Ave.

® * (Buffalo) Tonawanda 14150 . . 175 Milens Rd.
® (Long Island) Old Bethpage 11804
........ 183 Bethpage-Sweet Hollow Rd.
® (New York City) North Bergen, N, J. 07012
................. 6001 Tonnelle Ave.
* (New York City) Clifton, N.J. 07012
.................... 9 Brighton Rd.
* & Schenectady 12305 ......... 1 River Rd.
® Syracuse 13208. ... 1015 E, Hiawatha Blvd.

NORTH CAROLINA
& * Charlotte 28208 , ... . ... 2328 Thrift Rd.

OHIO
® Akron {Canton) 44720
.............. 7900 Whipple Ave. N, W.

* Cincinnati 45202, .. ., . 444 West 3rd St.

® » A Cleveland 44125 .., ... 4477 East 49th St,
® Columbus 43229....... 8660 Huntley Rd.

® * Toledo 43605 ........ 405 Dearborn Ave.

® Youngstown 44507, .. ,272 E. Indianola Ave.

OKLAHOMA
® Tulsa 74146. ... .. 5220 8. 100th East Ave,
OREGON
¢ Eugene 97402 ., ,....... 570 Wilson St
e * Portland 97210 ., .. ... 2727 NW 29th Ave.
PENNSYLVANIA
® Allentown 18103 ...... 668 E. Highland St.

* (Delaware Valley) Cherry Hill, N.J., 08034
................ 1790 E. Mariton Pike
¢ 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
.................. 2490 Debonair St.

TENNESSEE
® Knoxville 37914
........ 2621 Governor John Sevier Bwy,

® Memphis 38107, . ... ., 708 North Main St,
TEXAS
® Beaumont 77705 .. ... 14980 W, Cardinal Dr.
® Corpus Christi 78401 ... ... 115 Waco St.
¢ * Dallasg 75235 .......... 3202 Manor Way
® Houston 77036 . . . . 5534 Harvey Wilson Dr.
* Houston 77036 . ........ 6916 Harwin Dr.
® Midland 79701 . ... ... 704 8. Johnston St.
UTAH
® * Salt Lake City 34110 ... 301 S. 7th West St.
VIRGINIA
& * Richmond 23224 . ...... 1403 Ingram Ave.
® Roanoke 24013 ...... 1004 River Ave.,SE
WASHINGTON
® * Seattle 98134 .. ... 3422 First Ave,, South
® Spokane 99211 . ...... E. 4323 Mission St.

WEST VIRGINIA

® * Charleston 25328 , .306 MacCorkle Ave., SE

WISCONSIN

¢ (Appleton) Menasha 54910 .
¢ Milwaukee 53207 . .,

. 1725 Racine St.
235 W. Oklahoma Ave.

[ ® Electrical/Mechanical Service Shop * Instrumentation Shop & Special Manufacturing Shop i
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GENERAL ELECTRIC COMPANY, PHILADELPHIA,

PA.

vem



