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SPEED MATCHING RELAY
TYPE GTLI2A

These instructions do not purport to cover
all details or variations in equipment nor to
provide for every possible contingency to be
met 1n connection with installation, operation
or maintenance. Should further information
be desired or should particular problems arise
which are not covered sufficiently for the pur-
chaser's purposes, the matter should be re-
ferred to the General Electric Company.

GENERAL INFORMATION

Application

The GTL12A relay is designed te match
the speed of a generator about to be con-
nected to a bus with the speed of the gen-
erators already supplying the bus.

Construction

The relay eonsists of two voltage units
with assoclated capaciters and resistors,
for connection between the bus and generator
terminals; a d-¢ control circuit consisting
of five telephone-type relays, with associ-
ated resistors and capacitors, for initiat-
ing either speed raising or speed lovwering
impulses and determining the duration of the
impulses; and a motor control circuit for
energizing the speed matching mator. This
latter circuit includes two telephone-type
relays with capacitors, rectifier, potenti-
ometer, and resistors to provide an additional
speed raising impulse if 8 pre-determined in-
terval elapses between speed-matching im-
pulses. All the above mentioned devices are
assembled in a three-unit double-end case of
drawout constructien.

The voltage units are plunger type, with
moving contacts fastened directly to the ar-
mature assembly. The pieckup is adjustable
over a wide range by changing the position
of the plunger on the aluminum plunger rod;
the plunger-type construction assures a high
ratio of dropout to pickup. The units have
been carefully adjusted at the factory and
should not require further adjustment under
normal operating conditions.

In the case of drawout construction, the
electrical connections between the relay
units and the case are made through station-

" ary molded inner and outer blocks between
vhich slides a connecting plug which com-

pletes the circuits. The outer block attached
to the case has tne studs for external ocon-
nections and the inner bleoek has terminals
for the internal connections.

The relay units are mounted in a steel
framework called the cradle with all leads
being terminated at the inner block. This
cradle 1is held firmly in the case with a
latch at both top and bottom and by two
guide pins at the back of the case. The
connecting plug besides making the electrical
connections between the respective blocks of
the cradle and case also locks the latch in.
place. The cover, which 1is drawn to the
cradle by thumbscrews, holds the connecting
plug in place.

To draw out the cradle, the cover must
first be removed. Then the connecting plug
can be withdrawn. After this, the latch can
be released and the cradle drawn out. To
replace the cradle, the reverse order is
followed. i

A separate testing plug can be 1nserted
in place of the connecting plug to test the
relay in place on the panel either from its
own source of voltage or from other sources.
Or, the cradle can be drawn out and the relay
replaced by another which has been tested in
the laboratory.

Operation

The speed-matching feature of the GTL12A
relay is dependent entirely upon the sequence
of operation of the plunger units, known as
15R and 15L in automatic switching equipment.
If the device is connected to the system as
indicated in Fig. 2, the operation is brief-
ly as follows: If the generator frequency is
below bus frequency, the 15R unit and the
associated auxiliaries will operate in such
a way as to initiate speed-raising impulses
and block speed-lowering impulses. If the
generator speed is high, speed-lowering im-
pulses are initiated and speed raising im-
pulses blocked. The sequential operation of
the relay is more completely described in
the paragraphs that follow.

As shown in Fig. 2, the coils of 15R
and 15L are each connected to both bus and
generator sources through branched imped-
ances. The coil of 15R is connected to the
bus terminal through a series capacitor and
resistor, and to the generator terminal
through a resistance only. The coil of 15L
is connected oppositely to generator and bus
terminals through a capacitor and resistors
whose values are identical with those used
in the 15R circuit. The values of resistance
and capacitance are so proportioned that max-
imum voltage on the relay coils occurs when
the displacement between bus and generator
voltage is 450 with bus voltage as reference
(positive 45° for 15R and negative 45° for
15L) . Thus there is a total displacement of
900 between the characteristics of the two
relays. Furthermore, each of the relays
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RX.

‘pulses is equal to about 3/4 of

receives zero voltage at 1350 displacement
(positive for 15L and negative for 15R).
These statements assume equal voltages of
normal value on machine and bus.

The settings of the two plunger units
are made so that each has a zone of 1800
during which the device is picked up. Since
the two relay characteristics are 90° apart,
one slip cycle is divided approximately into
900 zones as follows: Both devices open,
15R closed, both devices closed, 15L closed.
The diagram in Fig. 1l illustrates more clear-
ly the operation of the plunger units as the
vector representing generator voltage shifts
through 3600 with respect to bus voltage.
If the generator frequency is low the angle
by which generator voltage leads bus voltage
will be decreasing, and the diagram should
be read ina clockwise direction. If genera=

. tor frequency is high the angle of lead will

be increasing and the diagram is read in a
counter-clockwise direction.

A more detailed description of the se-
quential operation of 15R and 15L follows,
with reference to the chart in Fig. 1 and
the elementary diagram in Fig. 2. As an
example, assume that generator frequency is
below bus frequency and that the relay is
first excited when the generator voltage 1is
in the 1800 lead position. Device 15R will
operate at 1350. Its normally open contact
will operate auxiliary RX through the nor-
mally open contacts of RY and LY, now closed
because RY and LY are picked up, and the nor-
mally closed contact of LX. When RX oper-
ates, it seals itself in around RY and LY
contacts, de-energizes relay RZ, and com-
pletes the circuit to the synchronizing motor
through the hormally open contacts of RY,
giving the motor a speed raising impulse.
The speed raising impulse is maintained for
the time interval required for the RZ-RY
combination to drop-out, opening the RY con-
tacts Dbetween studs 7 and 9. At approx-
imately 45° device 15L operates, closing its
normally open contact. However, the speed
lowering auxiliary LX is blocked by a con-
tact of RX and no speed lowering impulse is
glven. At 3150 device 15R drops out, but RX
remains energized through contacts of 15L and
At 2250 device 15L drops out, de-ener-
gizing RX and returning the circuit to its
initial condition. It should be noted that
a normally closed contact of RX by-passes the

normally open contact of RZ so that both RZ

and RY coils are re-energized simultaneously.
If the generator speed is high, the operation
is the same except that 15L operates first,
operating LX, de-energizing time-delay relay
LY, and initiating a speed lowering impulse.
The adjustment of the time-delay relays RZ,
RY, and LY is discussed in the section on
ad justments and inspection.

The duration of the speed matching im-
one slip
cycle, or to the time setting of LY unit or
RZ-RY combination, whichever is the smaller.
It is possible for the initial impulse to

accelerate the synchronizing motor in the
wrong direction. If the relay is energized
when the generator voltage vector is in the
450 to 3150 zone there will be a race between
devices 15R and 15L, since both are normally
picked up in this zone. It is possible for
the wrong device to operate first blocking
the other circuit, and initiating an impulse
in the incorrect direction. This condition
is automatically corrected, however, after
one slip cycle.

It should be emphasized that the angles
shown in the diagram in Fig. 1 are only ap-
proximate values. They will be most nearly
realized when the generator and bus voltages
are at their normal values. If generator
and bus voltages are unequal or vary from
their normal values, the angles may deviate
from the values shown. However, for -the val-
ues of abnormal voltage usually encountered,
one slip cycle will be divided into four
zones that are near enough to being equal to
assure satisfactory operation. Ad justments
of 15R and 15L are such that the following
conditions are maintained.

1. There is enough time between the
pickup of 15R and 15L to allow auxiliary RX
or LX to pick up.

2. Devices 15R and 15L must ovérlap in

the picked-up position for sufficient time
to hold up RX or LX.

3. Devices 15R and 15L must both be
dropped out long enough for RX or LX to
dropout.

Whenever a generator is matched with
a bus there is the possibility of too per-
fect matching, which may result in the gen-
erator voltage being held at the same fre-
quency as the bus voltage, but 1800 out of
phase with it. To prevent this from occur-
ring a feature has been incorporated in the
motor control circuit which initiates an add-
itional speed raising impulse if a predeter-
mined interval of time, adjustable from 5 to
15 seconds, elapses between speed matching
impulses. Referring againto Fig. 2, it will
be noted that when the circuit between studs
6 and 11 is energized (with indicated pol-
arity) relay RXA is energized through the
normally closed contacts of RXB. Relay RXA
picks up, energizing RXB, completing the cir-
cuit through the rectifier to the LX-LY and
RX-RY contact circuits, and opening its nor-
mally closed contact in the circuit parallel-
ing the RX-RY combination. Relay RXB then
operates de-energizing RXA which is held in
the picked up position by the discharge cur-
rent from the capacitors in parallel with its
coil. The completion of the circuit through
either the RX-RY or LX-LY contact combination,
initiating a speed raising or speed lowering
impulse, will cause the capacitors to be re-
charged through the rectifier, and will main-
tain RXA in the picked up position. If the
interval between speed matching impulses ex-
ceeds the drop-out time of the RXA coil-




(veshZ19-))

3SV) LNOMVY¥Q AON3-314n00

‘LINN-33Y¥HL 3HL Y04 ONITTI¥A 1INV OGNV 3INITLNO
h "9IHd

DVELIW[SUTLIWI TN NI SNOISNIWIG D1M1aW
S MoN3] 3HY SISTIHLNIUYA NI SAIBWNAN : 310N

ONITNEA TINYD -ymous S ONINIAO TINVA 0ML

(S310402) .:EREM#:

9

ONILNNOW IDVIANS d04
3NLNO

e Yereene

o7 9
N 2 E.u..m. ..uL ) w_ s —
oG o * == K
Z\.W:u ..P T * I8 5
3 ok Fim e S
o2 ® R 3 S
R 8 2 @ a 23
3 i s 9 ¢ 7 %
: , i {5
R 5y Y a8
[ pt &z Lﬂu
m 8 Fen s
& B 8 3
) o { ¥
KX f o
h 3 ko Beren2e
<—vn2E s
DONILLNOOKW HSA4 A0d
__MAIA INOHL INTILNO
SNIN3A0 13NVa i3
0

e P s—

1>

(52)
R
44
Sz

4

Y43

&z ©
b
¥

SE Lopcasn)

| 28
g

o

Brl<(222)
‘aHL 82(9)

£
'a GO

(£22)

g

e— o2 s —]

N

]

|

|

Il

|

|

!

|
—

Q
)

2ol

Q@ —™

9
,5+b

A

WS

E}

\

/L
\
b+(9t2)

[
[-]

lllllllllll o

k43
F(852) S oi—><—(@52)

9

—ov2y

Fe———(915)

_.ﬁcm«tinc.mmL

¥
=
a
o

——(891) 59—~

(80100h9-))

“AVI3Y VZITO 3dAL
JHL NI G| GNV-¥51 ONILS3L ¥04 SNOILI3INNOD 1S3L

£ "9Old

asi b1+

AMINDINS G3iva
i¥ IOWLTIOA 2-V 40
378N0S IBVINVA

ﬁw
l
}




capacitor combination, RXA will drop out
completing the circuit in parallel with RX-
RY, thus initiating a speed raising impulse
and opening the RXB coil ecircuit. Relay RXB
drops out after a short time delay opening
the circuit in parallel with RX-RY and thus
terminating the speed raising impulse; also
when RXB drops out the RXA coil and the ca-
pacitors are re-energized. The setting of
the drop-out time of RXA, which is ad justable
from 5 to 15 seconds, and the setting of RXB,
ad justable over a range of .10 to .35 seconds
are described thoroughly under "Ad justments
and Inspection".

’ Ratings

The GTL12A relay is available in the
115 velt rating at all standard frequencies,

with control circuits rated at 125 or 250
volts D-C. )

The contacts of auxiliaries RX, RY,
LX and LY in the synchronizing motor cir-
cuit (between studs 6 and 9, or 6 and 10)
will make, break and carry 1 ampere at 250
V. d-c or 2 amperes 125 d-c inductive.

Burdens

The burden of the A-C circuit, with
branched impedances, varies with the angle
of displacement between bus and generator
voltages, as well as with the frequency.
The following table gives values of burdens
with power factor for various angles of dis-
placement for the standard frequencies.

Angle 25 oyoles 50 cycles 60 cycles
G Leads B V-A P.F. V-A P.F. V-A P.F.
(] 2.0 65% lag 8.1 86% lag 6.8 85% lag
45 1.8 22% lead 4.1 93% lead 3.5 95% lag
90 5.1 39% lead 9.42 63% lead 7.2 62% lead
135 7.8 68% lead 15.3 74% lead 12.2 73% lead
180 9.1 90% lead 19.2 90% lead 15.4 88% lead
225 *9,2 99% lead *20.5 99% lead *¥16.6 99% lead
270 7.7 96% lag 18.7 98% lag 15.3 99% lag
3.5 5.3 80% lag 14.2 91% lag 11.8 92% lag

¥ Indicates maximum burden in v-a.

In the case of the d-c control and motor
control circuits the resistance values of
the coils and resistance units are shown on

the internal connection diagram in Fig. 2.

SHIPPING - UNPACKING - STORAGE

Immediately upon receipt of the relay
an examination should be made for any dam-
age sustained dupring shipment. If injury
or rough handling is evident a damage claim
should be filed at once with the transpor-
tation company and the nearest General Elec-
tric Sales Office should be notified.

INSTALLATION
Location and Mounting

The relay should be mounted on a ver-
tical surface in a location reasonably free
from excessive heat, moisture, dust, and
vibration. The relay case may be grounded
if desired using at lease No. 12 B. & S.
gauge copper wire. The panel drilling for
the GTL12A is given in Fig. 4.

Connections

The internal connections of the GTL12A
relay are shown in Fig. 2.

Adjustments and Inspection

The relay has been adjusted at the
factory to secure the performance described

under "Operation"; all adjustments were made
for operation at the voltages shown on the
nameplate,

For normal operation it should not be
hecessary to change the ad justments of the
Plunger type units in any way. However, if
the relay is to be operated at an A-C volt-
age that differs substantially from the name-
plate rating the plunger units should be
recalibrated.

Connect the relay as indicated in the
test connection diagram in Fig. 3. Set the
Plunger units to pick up at approximately
70% of the desired source voltage. The pick-
up value is decreased when the plunger is
moved towards the top of the plunger rod,
and is increased when it is moved the oppo-
site way.

The telephone relays RZ~-RY and LY have
been adjusted for time delay dropout as fol-
lows: Relay LY from 1/4 to 3/8 seconds.
Relays RZ and RY from 5)8 to 3/4 seconds
measured from the time RZ is de-energized
until RY drops out.

Because of the various characteristics
of different governors and synchronizing
motors, it may sometimes be desirable to
change these settings. It is recommended
that, if these time settings are changed, the
difference between them be maintained at such
& value that their ratio remains approxi-
mately the same. The time delay may be




adjusted by loosening the locknut on the
front of the armature and changing the pos-
ition of the brass residual screw. This
screw should be backed out to increase time
delay, or turned in to decrease the time de-
lay. The residual screw should be locked
securely in place after each time adjust-
ment. After the position of the residual
screw has been changed, the contact operat-
ing arm should be bent so as to restore the
contact pressures to their original values.
To check dcontact pressure, bend contact
operating arm so that, with a .006" feeler
gage between armature and pole piece, the
normally open contacts just make when the
armature is operated by hand to the picked
up position. If this adjustment is not made,
the change in contact pressure resulting
from the change in armature travel may off-
set the effect of the residual screw adjust-
ment .

Telephone relay RXB has been adjusted
at the factory to have a drop-out time of
approximately 0.3 seconds. Since this ad-
justment determines the duration of the add-
itional speed raising impulse it may some-
times be necessary to change this setting.
This adjustment should be made and the con-
tact gaps and pressures readjusted as de-
scribed in the preceding paragraph.

As previously mentioned, relay RXA in
conjunction with its capacitors has a drop=
out adjustable from 5 to 15 seconds. This
ad justment is made by means of the rheostat
in series with the RXA coil, and by varying
the capacitor combination in parallel with
the coil. This capacitor combination con-
gists of two electrolytie¢ capaeitors con-
nected to dummy terminals 15-17 and 14-16.

A very coarse adjustment of the time delay
is obtained by connecting the ocapacitors
either in parallel for a long delay, in
gseries for a short delay, or one capacitor
alone for an intermediate delay. With any
particular capacitor combination a fine ad-
justment to the exact time desired may be
obtained by means of the series rheostat.
The time range with any given capaclitor com~
bination may be extended by removing the
jumper from between terminals 11 and 12, in-
serting an additional resistor inte the RXA
coil circuit. The three available capaecitor
combinations are shown in Fig. 2, and may be
changed by drawing the relay from its case
and placing the jumpers between the appro-
g;iatg capacitor terminals as indicated 1in
g. 2.

MAINTENANCE

An operation test and mechanical inspec-
tion of the relay and its connections should
be made at least once every six menths. If
the contacts require cleaning file lightly
with a clean, fine, thin file. Do not use
crocus or emery cloth as they ten o embe
insulating particals in the contaet surfaces.
Avoid touching the contact surfaces with the
fingers.

RENEWAL PARTS

Orders for renewal parts should be ad-
dressed to the nearest Sales Qffice of the
General Electrie Company, giving the name
or a description of part wanted, quantity
required, and complete nameplate data. If
possible give the General Electric Ccmpany's
requisition number on which the relay was
furnished.




WHEN YOU NEED SERVICE cEz -85S

IF YOU NEED TO REPAIR, recondition, or rebuild any electric apparatus, a G-E service shop near you is 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
parts are used to maintain the original performance of your G-E equipment. For full information about these services,
contact the nearest service shop or sales office listed below:

Atlanta—Chamblee, Ga... ... 4639 Peachtree
Indus. Blvd.

Baltimore 30, Md........... 920 E, Fort Ave.
Boston—Medford 55, Mass........... Mystic
Valiey Pkwy.

Buffalo 11, N. Y., . ....... ... 318 Urban St.
Charleston 28, W. Va..306 MacCorkle Ave., S.E.
Charlotte, N.C............ 2328 Thrift Road
Chicago 32, ll............ 4360 W. 47th St.
Cincinnati 2, Ohio. .. ...... 444 W. Third St.
Cleveland 4, Ohio. . ... 4966 Woodland Ave.
Columbus 15, Ohio. ....... :.213 Cozzens St.
Dallas 9, Texas. . . ....... 3202 Manor Way
Denver 5,Colo.. .. ........ 3353 Larimer St.
Detroit 2, Mich.. .. ......... 5950 Third Ave.
Houston 20, Texas. . 5534 Harvey Wilson Drive
Johnstown, Pa.. . ............. 841 Oak St.
Kansas City 8, Mo.. . ........ 819 E. 19th St.
Los Angeles 1, Calif.. . ... 6900 Stanford Ave.
Milwaukee 3, Wisc...... 940 W. St. Paul Ave.
Minneapolis 12, Minn......2025 49th Ave., N.
New York 14, N. Y.......... 416 W, 13th St.
Philadelphia 23, Pa.. ...... 1040 E. Erie Ave.
Pittsburgh 6, Pa.. .. ........ 6519 Penn Ave.
Portland 18, Oregon. . . .2727 N.W. 2%th Ave.
Richmond 24, Va.. . ....... 1403 Ingram Ave.
St. Lovis 10, Mo.. . ......... 1115 East Road

Salt Lake City 4, Utah.301 S. Seventh West St.

Abilene, Texas. ....c..oovn.. 442 Cedar St.
Akron 8, Ohio. . ........... 335 S. Main St.
Albany 7, N. Yoo ..ol 90 State St.
Albuquerque, N. Mex.. . . .323 Third St., S.W.
Alexandrig, la.............. 720 Murray St.
Allentown, Pa.. . ......... 1014 Hamilton St.
Amarillo, Texas. ......... 402 Amarillo Bldg.
Appleton, Wisc.. . ... .. 531 W. College Ave.
Atlanta 3, Ga......1860 Peachtree Rd., N.W.
Augusta, Ga............. 423 Masonic Bldg.
Augusta, Me.. ..... ..o 15 Grove St.
Bakersfield, Calif............ 211 E. 18th St.
Baltimore 1, Md.. . ........ .. 111 Park Ave.
Bangor,"Maine. . ..... e 77 Central St.
Baton Rouge 6, La........ 3170 Florida Blvd.
Battle Creek, Mich.. .. .. 25 W. Michigan Ave.
Beaumont, Texas. . . ...... 1385 Calder Ave.
Billings, Mont.. ........... 107 %2 N. 27th St.
Binghamton, N. Y........... 19 Chenango St.
Birmingham 3, Ala......1804 Seventh Ave., N.
Bismarck, N. Dak.. . .........117% Fifth St.
Bluefield, W.Va.P.O.Box447,Appalachian Bldg.
Boise, Idaho. .. ............. 1524 Idaho St.
Boston 1, Mass.. . .......... 140 Federal St.
Buffalo 3, N. Y.... ..... 535 Washington St.
Butte, Mont.. P.O. Box 836, 103 N. Wyoming St.
Canton 2, Ohio...... 700 Tuscarawas St., W.
Cedar Rapids, lowa. . ... 210 Second St., S.E.
Charleston 28, W. Va..306 MacCorkle Ave., S.E.
Charlotte 1, N.C........... 112 S. Tryon St.
Charlottesville, Va........... 123 E. Main St.
Chattanooga 2, Tenn.. . . .. 832 Georgia Ave,
Chicago 80, lll..P.O. Box 5970A, 840 S. Canal St.
Cincinnati 2, Ohio. . ....... 215 W. Third St
Cleveland 4, Ohio. .. .. 4966 Woodland Ave.
Columbia 1, S.C..P.O. Box 1434, 1420 Lady St.
Columbus 15, Ohio. . .. ...... 40 S. Third St.
Corpus Christi, Texas....... 205 N. Chaparral
Dallas 2, Texas. .. ....... 1801 N. Lamar St.
Davenport, lowa.......... 511 Pershing Ave.
Dayton 2, Ohio...... 11 W. Monument Bldg.
Dénver 2, Colo,. . ...... 650 Seventeenth St.
Des Moines 9, lowa....... 505 W. Fifth Ave.
Detroit 2, Mich.. . ........ 700 Antoinette St.
Duluth 2, Minn........... 14 W. Superior St.
Elmira, N. Y....... Main and Woodlawn Aves.
El Paso, Texas........... 109 N. Oregon St.
Erie,Pac.....cooviviinnn 1001 State St.
Eugene,Ore.. . .........o..t 610 High St.
Evansville 19, Ind........ 123 N.W. Fourth St.
Fairmont, W. Va.. . ....... 310 Jacobs Bldg.,

P.O. Box 1626

Hawaii: American Factors, Lid., P. O. Box 3230, Honolulu 1

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.

8-47

APPARATUS SERVICE SHOPS

For service outside the United States,
Canada, and Hawaii, consult the
nearest office of the International
General Electric Company.

San Francisco 3, Calif.. . . .. 1098 Harrison St.
Seattle 4, Wash.......... 3422 First Ave., S.
Spokane 3, Wash........ S. 155 Sherman St.

APPARATUS SALES OFFICES
Fergus Falls, Minn. 108 N. Court Ave. P.O.Box 197

Flint 3, Mich.. .......... 653 S. Saginaw St.
Fort Wayne 2, Ind........ 127 W. Berry St.
Fort Worth 2, Texas.....408 W. Seventh St.
Fresno 1, Calif.......... 407 Patterson Bidg.

Tulare and Fulton St.
Grand Rapids 2, Mich..148 Monroe Ave., N.W.

Greensboro, N. C.. .. ........ 301 S. Elm St.
Greenville, S. C...... 108 W. Washington St.
Gulfport, Miss.. . ..o oo 207 Jo-Fran Bldg.
Hagerstown, Md....... Professional Arts Bldg.
Harrisburg, Pa............ 300 N. Second St.
Hartford 3, Conn.. . ... P 410 Asylum St.
Houston 1, Texas......... 1312 Live Oak St.
Huntsville, Ala.. .. ......... 1107 Times Bldg.
Indianapolis 4, Ind.. . . ..... 110 N. lllinois St.
Jackson, Mich.. ....... 120 W. Michigan Ave.
Jackson 1, Miss.. . ....... 203 W. Capitol St.
Jacksonville 2, Fla.. . ....... 700 E. Union St.

Jamestown, N. Y.. .P.O. Box 548, 2 Second St.
Johnson City, Tenn....321-323 W. Walnut St.

Johnstown, Pa.. . ............. 841 Oak St.
Joplin, Mo. . P.O. Box 948,220%2 W. Fourth St.
Kalamazoo 3, Mich........ 112 Parkway Ave.
Kansas City 6, Mo.. . ..106 W. Fourteenth $t.
Knoxville 08, Tenn........... 602 S. Gay St.
Lansing 8, Mich..306 Michigan National Tower
Lexington, Ky.. ... .. First National Bank Bldg.
Lincoln 8, Nebr.. Sharpe Bldg., 206 S. 13th St.
Little Rock, Ark.. ... .... 103 W. Capitol Ave.
Los Angeles 54, Calif.......212 N. Vignes St.
Lovisville 2, Ky.. .......... 455 S. Fourth St.
Macon, Ga.............. ... 682 Cherry St.
Madison 3, Wisc.. . ........ 16 N. Carroll St.
Manchester, N.H............... 875 Elm St.
Medford, Ore., P.O. Box 1349, 205 W, Main St.
Memphis 3, Tenn.. . . ......... 8 N. Third St.
Miami 32, Fla........... 25 S.E. Second Ave.
Milwaukee 3, Wisc...... 940 W. St. Paul Ave.
Minneapolis 3, Minn.. . ....... 12 S. Sixth St.
Mobile 13, Ala.. . .... +....54 St. Joseph St.
Montgomery 4, Ala.. .. .. 205 Montgomery St.
Nashville 3, Tenn.. . ... ... 234 Third Ave., N.
Newark 2, N. J.. . ........... 744 Broad St.
New Haven 6, Conn.. ........ 129 Church St.
New Orleans 12, Lla.. ....... 837 Gravier St.
New York 22, N. Y....... 570 Lexington Ave.
Niagara Falls, N. Y.. .. ...... 253 Second St.
Norfolk 10, Va........ .. .. 229 W. Bute St.
Odakland 12, Calif.. ....... 409 Thirteenth St.
Oklahoma City 2, Okla....119 N. Robinson St.
Omaha 2, Nebr.. . ... . .409 S. Seventeenth St.
Pasco, Wash.............. 421 W. Clark St,
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Toledo 4, Ohio........... 1 So. St. Clair St.
York, Pa.. .............. 54 N. Harrison St.
Youngstown 5, Ohio ... . .272 E. Indianola Ave.

Peoria 2, M............ 309 Jefferson Bidg.
Philadelphia 2, Pa........... 1405 Locust St.
Phoenix, Ariz..P.O. Box 4037, 303 Luhrs Tower
Pittsburgh 22, Pa.......... 535 Smithfield St.
Portland 3, Maine. ........ 477 Congress St.
Portland 7, Ore......... 920 S.W. Sixth Ave,
Portsmouth, Ohio. . P.O. Box 37, 721 Sixth St.
Providence 3, R. I.. . . ... Industrial Trust Bldg.
Raleigh, N.C.. . ........ 336 Fayetteville St.
Reading, Pa.. . ............. 31 N. Sixth St.
Richmond 17, Va.......... 700 E. Franklin St.
Riverside, Calif.. .. .......... 3808 Main St.
Roanoke 16, Va.. . ..920-924 S, Jefferson St.
Rochester 4, N. Y.. . ............ 89 E. Ave.
Rockford, W.. . ............. 110 S. First St.
Rutland, Vh.. ... .. ... 38% Center St.
Sacramento 14, Calif.... ... .626 Forum Bldg.
Saginaw, Mich.. . .Second National Bank Bldg.
St.lovis 1, Mo............... 818 Olive St.
Salt Lake City 9, Utah. ... ... 200 S. Main St.
San Antonio 5, Texas....310 S. St. Mary's St.
San Diego 1, Calif........1240 Seventh Ave.
San Francisco 6, Calif.. . .235 Montgomery St.
San Jose 10, Calif. . . . ....... 460 Park Ave.
Savannah, Ga.. .. .......... 4 E. Bryan St.
Seattle 4, Wash.. . . ....... 710 Second Ave.
Shreveport, Lla.. ..... ..... 910 Shelby Bldg.

Sioux City 13, lowa. 572 Orpheum Electric Bidg.
Sioux Falls, S. D......306 South Phillips Ave.
South Bend 1, Ind.. . .. 112 W, Jefferson Blvd.

Spokane 8, Wash.. . ........ S. 162 Post St.
Springfield, M............. 607 E. Adams St.
Springfield 3, Mass.. . ... ..... 1387 Main St.
Stockton, Calif........11 So. San Joaquin St.
Syracuse 2, N. Y........... 113 S. Salina St.
Tacoma 1, Wash.. . . . 1202 Washington Bldg.
Tampa §,Fla.. . .......... 1206 North A St.
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.
Utica2, No Yoo ..o ooin et 258 Genesee St.
Woashington 5, D.C.. . .... 777-14th St., NW,
Waterbury 89, Conn........ 111 W. Main St.
Woaterloo, lowa. . . ......... 206 W. 4th St.
Wenatchee, Wash. . . 328 N. Wenatchee Ave.
Wheeling, W. Va..........40 Fourteenth St.
Wichita 2, Kan.............. 200 E. First St.
Williamston, N. C..... .. .. ..115 E. Main St.
Wilmington 98, Del... ... ..1326 N. Market St.
Worcester 8, Mass.. . . ........ 507 Main St.
York, Pac. ... ..covvinn 56 N. Harrison St.

Youngstown 5, Ohio. . . .272 E. Indianola Ave.

Canada: Canadian General Electric Company, Ltd., Toronto 18
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Supersedes GEI-22758




