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DIRECTIONAL-VOLTAGE DIFFERENTIAL RELAYS
TYPES RCV11A AND RCV11B

INTRODUCTION

APPLICATION

The Type RCV relays covered by these instruc-
tions are instantaneous voltage differential relays
and are used to protect three-wire (d-c) systems
against unbalanced voltages. On this application,
it is customaryto use atime auxiliary relay in
conjunction with the Type RCV relay, as shown in
Fig. 5, to prevent tripping the breaker-during
momentary disturbances. These relays are also
used as voltage directional relays t6 prevent a

machine from being connected to the bus unless its

polarityis correct and its voltage is slightly higher
than the bus voltage. The relay is regularly used
with a resistor in series with its field coil on
circuits of 125t0750 volts, d-c. When provided with
current coils, the Type RCV relaycanbe used as a

current-balancerelay, either as a protective device
or as aregulating relayto hold equal or proportional
loads on two d-c generators.

RATINGS

The contacts will interrupt one ampere at 220
volts a-c, or 0.1 ampere at 275 volts d-¢, but should
not be used to open 600 volts d-c circuits.

BURDENS

The field coil draws about 0.2 ampere at rated
voltage. The armature coil circuits without
resistors each draw about 4 watts at rated voltage,
The armature coil circuits with resistors each draw
about 0.21 ampere at rated voltage.

RECEIVING, HANDLING AND STORAGE

These relai's when not included as a part of ;
control panel will be shipped in cartons designed to
protect them against damage. Immediately upon
receipt of a relay, examine it for any damage sus~
tained in transit, If injury or damage resulting
from roughhandling is evident, file a damage claim
at once withthetransportation company and prompt-
ly notify the nearest General Electric Apparatus
Sales Office.

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 imme-
diately, they should be stored in their original
cartons in a place that is free from moisture, dust
and metallic chips. Foreign matter collected on the
outside ofthe case may find its way inside when the
cover is removed and cause trouble in the operation
of the relay.

DESCRIPTION

The Type RCV relay consists of a field coil,
two armature coils (each consisting of two parts),
a framework forming the magnetic structure, an
armature, two sets of contacts and calibrating

devices, andan enclosing case. The armature that’

operates the contacts is surrounded by the armature
coils and is pivoted at its center between an upper
and lower bearing so that it can rotate freely be-
tween the pole pieces of the magnetic structure.
Withthe relay de-energized, the calibrating springs
keepbothsets of contacts in their normal position;
open in the case of the Type RCV11A relay and
closed in the case of the Type RCV11B relay.

CASE

The case is suitable for either surface or
semiflush panel mounting and an assortment of hard-
ware is provided for either mounting. The cover
attaches to the case and also carries the reset
mechanismwhen one is required, Each cover screw

has provision for a sealing wire.

The case has studs or screw connections at
both ends or at the bottom only for the external
connections. The electrical connections between
therelay units and the case studs are made through
spring backed contact fingers mounted in stationary
molded inner and outer blocks between which nests
a removable connecting plug which completes the
circuits. The outer blocks, attachedto the case,
have the studs for the external connections, and
the inner blocks have the terminals for the internal
connections.

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.
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
constructed that the relay cannot be inserted in

Thase instructions do not purport 10 cover all details or variations in aquipment nor to provide for every possible
cootingency to be met in connection with installation, operation or maintanance. Should further information be desired
or should particular problams arisa which ara not covered sufficiantly for the purchasar's purposes, the matier should

ba rafarrad to tha General Elactric Company.
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the caseupside down. The connecting plug, besides
making the electrical connections between the re-
spective blocks of the cradle and case, also locks
the 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 drawnout. Shorting bars are
provided in the case to short the current trans-
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" Fig. 2 Type RCYI]A Relay-Unit iIn Cradle
{Rear View

former circuits. Thelatches arethenreleased, 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 relay in place on
thepanel either from its own source of current and
voltage, or from other sources. Or, the relay unit
canbe drawn out and replaced by another which has
been tested in the laboratory,

INSTALLATION

LOCATION

The location shouldbe clean and dry, free from
dust and excessive vibration, and well lighted to
facilitate inspection and testing.

MOUNTING

The relay should be mounted on a vertical
surface. The outline and panel drilling dimension
are shown in Fig. 6.

Aftertherelay is mounted, the contacts should

be operated and released manually a few times to
make sure that the moving parts are free and in

alignment.
CONNECTIONS

The internal connection diagrams are shown

in Figs. 3 and 4. The external connection diagram
is shown in Fig. 5.

One of the mounting studs or screws should be
permanently grounded by a conductor not less than
No. 12 B &S gage copper wire or its equivalent.

ADJUSTMENTS AND INSPECTION

The relays were properly adjusted at the
factory and should not be changed unless different
operating values are required or a careful check
shows that the adjustments must have changed in
shipment or handling.

COIL CIRCUITS

If the relay operation appears incorrect make
sure that current flows in b oth coil circuits,

Fig.
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Fig. 3 internal Connections For The Type
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and check the voltages across both coils under
operating conditions. If the two coil circuits are
connected together at one end, a low reading volt-
meter connected across the other ends gives a much
more accurate indication of the voltage difference
existing across the relay.

Coils rated 10 volts or less are usually
operated across the commutating field circuits of
machines, and loose or dirty connections in the
leads to the relay or in the commutating field
circuit itself must be guarded against. If the voltage
at the relay terminals at the one hour or two hour
overload rating of the machine is much less than
the relay rating, the leads to the relay are of too
high resistance orthe wrong relay has been applied.
To determine which, check the commutating field
circuit drop at the machine. If the relay does not
balance the load properly, shift the connection to
the commutating field of the machine taking the
least load, so asto include the drop across one
less pole (or vice versa). For finer adjustments
decrease the length or increase the size of the
leads from the machine taking the most load. No
possible adjustment of the relay itself can compen-
sate at all loads for a difference in voltage drop
applied to the two armature coils at the desired
load division,

If the trouble is traced to the relay itself, the
following instructions for adjustment should be
followed:

'8 g
14 i8
1 [ ] ; ]
|
p ! :
& i ; T T -
é<,§ ‘%» 0 >t
k[0 A # é L
0
Fle 8 g F
R‘:b . T
0 c
N
T K
. e » .
1 3 5 7 9
® +@® + +® ®
2 4 ] 8 10

POLARITY SHOWN TENDS TO OPEN 9-10 ® = SHORT FINGER

INTERNAL CONNECTIONS {(FRONT VIEW)

internal Connections For The Type

Fig. 4
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ELECTRICAL NEUTRAL

The position of the eccentric stop determines
the de-energized position of the armature. This
shouldbe at the electrical neutral of the relay with
field energized, and this adjustment should not be

-disturbed unless a check indicates it to be incorrect.

Tocheckthis point, de-energize the relay completely
and make sure that the armature circuits remain
open, Re-energize the field, move the armature to
the right, and allow it to reset; then operate the
left contact tothe left andnote whether the armature
follows it. Then movethe armaturetothe left, allow
it to reset; operate the right contact and note
whether the armature follows it. If the armature
follows in both directions or in neither direction,
the adjustment may be considered correct. If it
follows in only one direction, the present "off
position' is to that side of electrical neutral; the
eccentric stop shouldbe shifted slightly to the other
side andthe check repeated untilthe correct position
is found. The calibrating plate marks do not apply
when this stop has been moved.

PICKUP

To increase the pickup, tighten the spring by
moving the calibrating arm toward the outside of
the relay and vice versa. If the extreme position
of the arm does not give sufficient adjustment, the
pickup may be further increased by moving the
spring toa higher hole in the contact arm,
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Fig. & Typical Elementary Diagram 0f The Type
RCVIIA Relay Used For Protection 0f A Three-Wire,
D-C System Against Unbalanced Voltiages

or vice versa, but then the calibrating plate mark
nolonger applies. Bothofthese adjustments change
the pickup in the same direction as the dropout.

If the pickup is made quite low, it may be
necessary to de-energize the field as well as the
armature in order to reset the contacts.

The pickup must not be made so low that oper-
ation at maximum armature circuit difference will
cause the next pickup to occur as the relay is re-
energized at maximum field with both armature
coils de-energized; the minimum safe spring
tension is a value sufficient to prevent this pickup
at zero armature difference.

DROPOUT

The spring adjustment mentioned above may
be usedto changethe dropout if the resuiting change
in pickup is permissible.

To increase the dropout without changing the
pickup, decreasethe contact travel and vice versa.
The contact circuit should be checked to make sure
that the contact will still open it at maximum
voltage if this is required.

OPERATION

The polarity of the stationary magnetic circuit
is established by the flow of current in the field
coil, which should be energized with terminal po-
Iariiy as indicated on the internal connection
diagrams. This excitation will cause no movement
of the armature. When current flows inthe armature
coils, the armature is magnetized and is then
attracted by the pole pieces of the stationary mag-
netic structure, The two armature circuits are
energized from the two potential sources to be
balanced.

The field (upper) coil is connected through a
series resistor to a source of relatively constant
voltage. The armature (lower) coils are energized

in opposition from the two 'sources to be balanced,
Referring to Fig. 3, positive on terminals 8 and 6
or 8 and 4 tends to close the 9-10 contacts, but
positive on 8 and 5 or 8 and 3 tends to close the
1-% contacts. With positive on 8, 5 and 4, the 1-2
or 9-10 contacts will tend to close, depending on
whether 5-6 or 3-4 isthe more strongly energized.

, the cont: perate at a
E: ‘Three per
¢ent 01 this rat

his rating. e operating values are
WetEble overa small range above and below
these values, and may be increased as desired by
using armature circuits of higher voltage rating.
The relay is instantaneous in all its operations.

MAINTENANCE

PERIODIC INSPECTION

An operationtest and mechanical inspection of
the relay and its connections should be made at
least every six months.

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 left, yet corroded material will be removed
rapidly and thoroughly. The flexibility of the

tool insures the cleaning of the actual points of
contact. Sometimes an ordinary file cannot reach
the actual points of contact because of some obstruc-
tion from some other part of the relay.

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

The burnishin% tool described above can be
obtained from the factory.

3764913

Fig. b
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RENEWAL PARTS

It is recommended that sufficient quantities of When ordering renewal parts, address the
renewal parts be carried in stock to enable the nearest Sales Office of the General Electric Com-
prompt replacement of any that are worn, broken, pany, specifying the quantity required and de-

‘ or damaged. scribing the parts by catalogue numbers as shown
/ in Renewal Parts Bulletin No. GEG-859.
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GENERAL ELECTRIC APPARATUS SALES OFFICES

Abilene, Texas. . ............. 442 Cedar St.
Akron 13,0hio. . ............. P.O. Box 5278
665 West Market St.

Albany 3, N.Y.. . ... ... 8 Colvin Ave.
Albuguerque, N. Mex.......323 Third St., S.W.
Alexandria, La.s . ... oL 720 Murray St.
Allentown, Pa.. . ........... 1132 Hamilton St,
Amarillo, Texas. .............. Amarillo Bldg.
Appleton, Wise.. ........ 510 W. College Ave.
Attanta 2, Ga.. ... .ot P.O. Box 4659
1860 Peachtree Rd., NNW,

Augusta, Me.. . ... . ... . ... 152 State St.
Baltimore 1, Md............... 111 Park Ave,
Bangor, Me....... P.O. Box 778, 77 Central St.
Baton Rouge 6, La.. . ... ... 3170 Florida Bivd,
Battle Creek, Mich.. 607 Security Nat'l Bank Bidg.
Beaumont, Texas. ............ P.O. Box 2870
1385 Calder Ave.

Billings, Mont.. . ... Rm. 816, 303 No. Broadway
Binghamton, N. Y., . ........... P.O. Box 931
19 Chenango St.

Birmingham 2, Ala............. P.O. Box 2602
1804 Seventh Ave., N.

Bismarck, N.Dak............. 418 Rosser Ave.
Blvefield, W. Va............... P.O. Box 980
704 Bland St., Appalachian Bldg.

Boise, Idaho................. 1524 Idaho St.
Boston 1, Méass.. .. .......... 140 Federal St.
Buffalo 2, N. Y............ 625 Delaware Ave.
Butte, Mont.. P.O. Box 836, 103.N. Wyoming St.
Canton 4, Ohio. ........ 1226 Market Ave., N.
Cedar Rapids, lowa....... 210 Second St., S.E.
Charleston 28, W. Va..........P.O. Box 2313
306 MacCorkie Ave., S.E.

Charlotte 1, N. C.. . .. PN P.O. Box 1285
' 112 S. Tryon St.

Chettanooga 2, Tenn.. ...... 832 Georgia Ave.
Chicago 80, Hl.. .. .......... 840 S. Canal St.
Cincinnati 6, Ohio.........2621 Victory Pkwy.
Cleveland 4, Ohio....... 4966 Woodland Ave.
Columbia 1, S. C...P.O. Box 1434, 1226 Bull St.
Columbus 15, Ohie......... ...40 S. Third St.
Corpus Christi, Texas. . ... .. 205 N. Chaparral
Dallas 2, Texas. .. ... ..-...1801 N. Lamar St.
Davenport-Bettendorf, lowa. .. .. .P.O. Box 630
1039 State St.

Dayton 2, Ohio........ 11 W. Monument Bldg.
Dayton 19, Ohio, Avia. & Def.. 2600 Far Hills Ave.
Denver 1, Colo.. . ............ P.O. Box 2331
650 Seventeenth St.

Des Moines 12, lowa. .... 2116 W. Grand Ave.
Detroit 2, Mich.. . . ........ 700 Antoinette St.
Duluth 2, Minn.. ... ....... 14 W. Superior St.
Et Paso, Texas.............. 215 No. Stanton
Erie2, Pa.. . . ............... 1001 State St.
Eugene, Ore.. .. .P.O. Box 352, 1170 Pearl St.
Evansville 5, Ind.. . ... ......... P.O. Box 157
312 N.W. Seventh St.

Fairmont, W.Va.............. P.O. Box 1626
310 Jacobs Bldg.

Fergus Falls, Minn.. ... ..... .. .. P.O. Box 197

108 N. Court Ave.

Hawaii: American Factors, Lid., P.O. Box 3230, Honolulu 1
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Flint 2, Mich.............. 653 S. Saginaw St.
Fort Wayne 6, Ind.. .. ...3606 So. Calhoun St
Fort Worth 2, Tex.. ... ... 408 W, Seventh St.

Fort Worth, Tex.. .P.O. Box 9218, Avia. & Def.,
6100 Camp Bowie Bivd.

Fresno 1, Calif.. . . ..... .. 407 Patterson Bldg.
Tulare and Fulton §t.

Garden City, LI, N. Y. ... ... Avia. & Def.,
Franklin Nat'l Bank Bldg., 600 Qld Country Rd.
Grand Rapids 2, Mich.. .. .. 425 Cherry St,, S.E.
Greensboro, N.C.. ........... P.O. Box 1162

301 S. Elm St.
.....P.O. Box 1408

Greenville, S. C.. . ... ..
108 W. Washington St.

Gulfport, Miss.. . . . ........207 Jo-Fran Bldg.
Hagerstown, Md.. . ............ P.O. Box 477
Professional Arts Bldg.

Hartford 5, Conn.. . ......... 764 Asylum Ave.
Houston 1, Texas. ... ...... 1312 Live Oak St.
Indianapolis 8, Ind... ... .. 3750 N. Meridian St.
Jackson, Mich.. .. ...... 120 W. Michigan Ave.
Jackson 1, Miss.. .. ....... 203 W. Capitol St.
Jacksonville 2, Fla.. . ...... Station G—Box 48
700 E. Union St.

Johnstown, Pa............... ...841 Oak St.
Joplin, Mo, ...... ... ... .. ... P.O. Box 948
2202 W. Fourth St

Kalamazoo, Michigan........... P.O. Box 447
927 South Burdick St.

Kansas City 5, Mo....... 106 W. Fourteenth St.
Knoxville 16, Tenn.....1301 Hannah Ave., N.W.
Lake Charles, La.............. P.O. Box 5212

422 Seventh St.
Lansing 8, Mich.. .814 Michigan National Tower
Lexington, Ky.. . . .402 First National Bank Bldg.
Lincoln 8, Nebr.. .. Sharpe Bidg., 206 S. 13th St.

Little Rock, Ark...........103 W. Capitol Ave.
Los Angeles 54, Calif.. ... ... 212 N. Vignes St.
Los Angeles 5, Calif............. Avia, & Def,,
‘ 3325 Wilshire Blyd,

Lovisville 2, Ky.. ... ........ 455 S. Fourth St.
Lubbock, Texas. . . cvouwvve.nn P.O. Box 1464
3302 Avenue "A"

Macon, Ga.. ... P.O. Box 1506, 682 Cherry St.
Manchester, N0 H.. . ............ 1662 Eim St.
Medford, Ore...P.O, Box 1349, 107 E. Main St.
Memphis 3, Tenn.. ............. 8 N. Third St.
Miami 32, Fla.. . ......... 25 S.E. Second Ave,
Midwest City, Okla............ P.O. Box 5867
Avia, & Def., 207 Post Office Bldg.

Milwaukee 3, Wisc.. ... .. 940 W. St. Paul Ave.
Minneapolis 3, Minn............ 12 S, Sixth St.
Mobile, Ala.............. 704 Government St.
Nashville 3, Tenn.. . ... .. 1717 W. End Building
Newark 2, N. J................ 520 Broad St.
New Haven 6, Conn.. . . .......129 Church St.

New Orleans 12, La... .. ..... 837 Gravier St.
Newport News, Ya..P.O. Box 238, Warwick Sta.
311 Main St.

New York 22, N. Y.........570 Lexington Ave.
Miagara Falls, N. Y.. .. P.O. Box 715, 44 Fall St.
Qakland 12, Calif.. ... ... .. 409 Thirteenth St.

Oak Ridge, Tenn.. .. ......... 253 Main St., E.
Oklahoma City 2, Okla.. ... 119 N. Robinson St.
Omaha 2, Nebr.... . ... 409 S. Seventeenth St.
Pasco, Wash.. . P.O. Box 971, 824 W. Lewis St.
Peoria 2, lll.............. 309 Jefferson Bldg.
Philadelphia 2, Pa........ 3 Penn Center Plaza

Phoenix, Ariz.. . P.O. Box 4037, 220 Luhrs Tower
Pittsburgh 22, Pa...The Oliver Bldg., Mellon Sq.
Porifand 7, Ore.. .. . ... ... .. P.O. Box 909

2929 N.W. 29th Ave.
Providence 3, R. .. . . Industrial Nai'l Bank Bldg.
Raleigh, N. C.. . P.O. Box 2507, 16 W. Martin St.

Reading, Pa.. ............... 31 N. Sixth St.
Richmond 17, Va.. . .......... P.O. Box 2188
700 E. Franklin St.

Riverside, Calif.. .. ... .. e 3570 Ninth St.
Roanoke 5, Va.. . .......oou. . P.O. Box 871
920 S. Jefferson St.

Rochester 4, N Y.. ............... 89 E. Ave.
Rockford, .. . .............. 110 S. First St.
Ruttand, Vh.. . .. ............ 38%2 Center St.
Sacramento 14, Calif.. . ... ... 626 Forum Bldg.
Saginaw, Mich...... Second National Bank Bidg.
St. Lovis 1, Mo... .. ........... 818 Olive St.
Salt Lake City 10, Utah......... P.O. Box 779
200 S. Main St.

San Antonio 5, Texas....... 434 So. Main Ave.
San Bernardino—Rialte, Calif......P.Q.Box 387
337 N. Riverside Ave.

SanDiego 1,Calif. . ........... P.O. Box 1222
1240 Seventh Ave.

San Francisco 6, Calif.. . . .235 Montgomery St.
Savannah, Ga.. ... .......... 40 East Bay St.
Seattle 11, Wash.. . .......... P.O. Box 1858

710 Second Ave.
Seattle 8, Wash.. . Avia. & Def., 220 Dawson St.

Shreveport, La.... ... Ll 206 Beck Bldg.
Sioux City 13, lowa. . 572 Orpheum Electric Bldg.
South Bend 1, Ind.. .. .. 112 W. Jefferson Bivd.
Spokane 4, Wash.. . .......... S. 162 Post St.
Springfield, .. .. .......... 607 E. Adams St.
Springfield 3, Mass.. . . ..... ... 1387 Main St.
Stockton, Calif.. . .......... 2525 Pacific Ave.
Syracuse I,N.Y.. . P.O.Box 1021,3532 James St.
Tacoma 1, Wash.............. P.O. Box 1485

1216 Washington Bidg.
Tampa 1, Fla.. . P.O. Box 3092, 1206 North A §f.

Toledo 4, Ohio............ 420 Madison Ave.
Trenton 8, N. J............ 214 E. Hanover St.
Tucson, Ariz....P.O. Box 710, 650 N. Sixth Ave.
Tulsa 3, Okla.. . .......... 320 S. Boston Ave,
Utica 2, No Y. ... ... ... 258 Genesee St
Washington 5, D. C....... 777—14th St., NNW.
Waterloo, fowa.............. 206 W. 4th St.
Wenaichee, Wash.. . .......... P.O. Box 676

328 N. Wenatchee Ave.
Wheeling, W.Va........... 40 Fourteenth St.
Wichita 2, Kan.. . ............ 200 E. First St.
Williamston, N. C., P.O. Box 748, 115 E. Main St.
Worcester 5, Mass.. .. ........ 288 Grove St.
York, Pa.. ... ... ... ......... 56 N. Harrison St.
Youngstown 7, Qhio......272 E. Indianoia Ave.

Canada: Canadian Ganeral Eleciric Company, Lid., Torento

GENERAL ELECTRIC SERVICE SHOPS

WHEN YOU NEED SERVICE . . . These G-E service shops will repair,
recondition, and rebuild your eleciric apparatus. The facilities are
available day and night, seven days a week, for work in the shops
or on your premises. Latest factory methods and genuine G-E renewal

Albany, N. Y. .. ....... ... 1097 Central Ave.
Allentown, Pa............. 668 E. Highland St.
Appleton, Wisc.. . ... .. Midway Industrial Area,
P.O. Box 83

Atlanta—Chamblee, Ga.. . .. ..5035 Peachtree
indus. Blvd.

*Arkansas City, Kan.. .. ........ P.O. Box 526
Baltimore 30, Md.. . ......... 920 E. Fort Ave.
Boston—Medford 55, Mass.. ... .. . 3960 Mystic
Valley Pkwy.

Buffalo 11, N Yoo oo oovnin ot 318 Urban St.
Charleston 28, W. Ya.. .306 MacCorkle Ave., S.E.
Charlotie, No Co. .. ..ovv vl 2328 Thrift Rd.
Chicago 32, .. ........... 4360 W. 47th St.
Cincinnati 2, Ohio........... 444 W. Third St.
*Cincinnati 3, Ohio. . . ....... 956 E. Court St.
Cleveland 4, Ohio....... 4966 Woodland Ave.
Columbus 23, Ohio. . . ........ 2128 Eakin Rd.

Corpus Christi, Texas. ... ....... 115 Busse St.
Dallas, Texas. . . .......... 3202 Manor Way
Denver, Colo.. . . .......... 3353 Larimer St.
Detroit 2, Mich.. . ........... 5950 Third Ave.
Ft. Wayne, Ind.. . . . ...... 606 W. Superior St.
Hiagleah, Fla................ 1062 E. 28th St.
Houston 20, Texas. . . .5534 Harvey Wilson Dr.
Indianapolis 22, Ind.. . . ..1740 W. Vermont St.
Johnstown, Pa.. . ........ ....... 841 Oak St.
Kansas City 20, Mo........ 3525 Gardner Ave.
Los Angeles 1, Calif........6900 Stanford Ave.
Lovisville, Ky................ 3900 Critten Dr.
Midland, Tex............ 3404 Bankhead Hwy.
Milwavkee 3, Wisc.. ... .. 940 W. St. Paul Ave.
Minneapolis 12, Minn.. .. ... 2025 49th Ave, N.
New Orieans, La.. ... ... 2815 N. Robertson St.
New York—N. Bergen, N. J..6001 Tonnelle Ave.
Qakland, Cafif.. . ........... 1525 Peralta St.

paris are used 1o maintain peak performance of your equipment. For
full information about these services, contact your nearest service
shop or sales office.

* Denotes Aircraft Service Shops

*Ontario, Calif.............. Ont. Int'l Airport
Philadelphia 24, Pa..........1040 E. Erie Ave.
Pittsburgh 6, Pa.. . .. .. ... ... 6519 Penn Ave,
Plantsville, Conn.. .. ......... 370 Atwater St.

Portland 10, Oregon. .. .. 2727 N.W. 29th Ave.
Richmond 24, Va...........1403 Ingram Ave.

Roancke 7, Ya....... 115 Albermarle Ave., S.E.
Sacramento, Calif.. ... ....... 99 N. 17th St.
St. Louis 10, Mo.. . ... ......... 1115 East Rd.
Salt Lake City 4, Utah. . .301 S. Seventh W. St.
San Francisco 3, Calif.. ... ... 1098 Harrison St.
Seattle 4, Wash,. . ........ 3422 First Ave,, S.
*Seattle 4, Wash.. . ....... 3422 First Ave,, S.
Spokane 3, Wash.. ........ S. 155 Sherman St.
Tampa 1, Fla................. P.O. Box 1245
Toledo 4, Ohio. . .......... 405 D=zarborn St.
York, Pa.................. 54 N. Harrison St.
Youngstown 7, Ohio...... 272 E. Indianola Ave.

®

GENERAL ELECTRIC COMPANY, PHILADELPHIA, PA.
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