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DIRECTIONAL GROUND RELAYS
TYPE ICP .

INTRODUCTION

The Type ICP relays are employed principally
to protecttransmission lines against ground faults.
Theserelays should be used in locations where the
neutral of a power transfiormer is grounded through
a high impedance, or where there is no neutral
available,

The Type ICP relay is a potential-polarized
directional-ground relay, The polarizing winding
is connected across the open corner of the secondary
deita (broken delta), Where metering or other
requirements make it necessary to connect the
transiormers wye-wye, an auxiliarypotential trans-
former, Type YT-155TM, must be added. The oper-
ating coil receives the residual current from the
three-line current transformers, The torque pro-
duced in the relay is proportional to the polarizing
voltagetimes the operating current times the cosine
of 600 - ©, where Ois the angle by which the
operating currents lags the polarizing voltage.

For faults in the tripping direction, the torque
produced in the relay is in the contact-closing
direction. Forfaults in the non-tripping direction,
the torque produced is in the contact-opening

direction.
APPLICATION

The Type ICP ground relays are recommended
for use with phase relays for the protection of
lines in grounded neutral systems. They generally
provide faster and more sensitive protection for
ground faults without jeopardizing seiectivity.
Greater sensitivity is obtained with ground relays
as their connections make them independent of
load current.

OPERATING CHARACTERISTICS

The Type ICP relay has two cotl circuits, The
upper coil is the operating coil. It is connected to
receive the residual current from the three-line
current transformers. The lower coils are po-
tential coils, These coils may be connected in
series or inparallel as determined by the minimum
fault voltage. The following table shows the
available rating and the minimum fault voltage
which should be used with each connection:

TABL% 1
k'Y Iz[ i A I
_Intermittent continuous
Potential Golls | Potenilal CollS
Parallel |Series|Parallellseries
8 16 25
19 38 64

value pickup 12 24 40

Example of how to determine the correct relay
for a given application:

Assume - minimum fault voltage = 10 volts
- minimum fauit current = 2 amperes

Referring to Table I it can be seen that the
relay with the 120-volt intermittent rating with its
potential coils connected in parallel is to be used
for minimum fault voitages that fall between 8 and
19 voits. As shown in the table, we findthat the
relay with these connections is calibrated to close
its contacts when the polarizing voiltage is equal to
12 volts and the operating current is equal to tap
value,

Min. Fault I x Min, Fault V=10x 2 = 20

Min. current for pickup with 12 volts polarizing.
= %_0 = 1,87 amperes.
2

A relay should therefore be selected that has
a lower tap than the minimum current determined
above. Thethreestandard current ranges are 0.15
to 0.6, 0.5t0 2, and 1.5 to 6. The 0.5 to 2 current
range would be selected for this application,

Thetime required for the relay to operate will
check within + 7 per cent ofthetime shown in Fig. 2
onlyifthe value of K determined from the equation:

_NT
K—VTI

falls 3within the shaded area of the curve shown in
Fig. 3.

V = voltage applied across studs 7-8

I = current through current coil {studs 5-6)

V= Volts for tap-value pickup (see Table I
or nameplate)

T =tap used on tap block.

Example:

To determine if time will be within + T per
cent of published value for the following conditions:

Fault Voltage = 50 volts

Fault Current = 10 amperes

VT = 12 volts for tap value pickup

T = 0.8 ampere tap

_..50x08 _
K=+qgx1p—= 033

Pick-up product = 12 volts x 0,8 amps = 9.6
Fault product = 50 volts x 10 amps = 500

Times pick-up product = 500 = 52
9.6

Referring to Fig. 3, locate the point where
times pick-up product is 52 and K=0.333. The
point is found to be within the shaded area so the
relay operating time will check within + 7 per cent
of the published time for the above conditions.
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RATINGS

The current coil carries zero current and
there is zero voltage across the potential coils
under normal conditions when connected as shown
in Fig. 4.

The relay is available with any one of three
standard coils. The short time and continuous
current rating of the three coils (in amperes) are
as follows:

Current Range/One-second rating | Cont, rating
0.15-0.5 60 1.5
0.5-2.0 200 5.0
1.5-8 200 5.0

The one-secondrating will be the same for all
taps. The continuous rating given above is for the
minimum tap; high taps will have a higher con-
tinuous rating. The available taps are as follows:

urrent Range Taps on Tap Block
0.15-0.6 amps |0.15-0.20~0.25-0.30-0.40-0.50-0,
0.5-2.0 amps |0.5-0.6-0.8-1.0-1.2-15-2.0
1.5-6.0 amps [1.5-2,0-2.5-3.0-4,0-5.0-6.0~

The relay is available with either one of two
ratings of potential coils, With either rating of
potential coils, the two potential coils in the relay
can be connected either in series or in parallel,
The ratings of the potential circuits are as follows:

Voltage Rating, 120V, 120V, —]

IPotential-Coil | intermittent continuous
connections_ [Parallel|Series |ParailellSeries |

Continuocus f
voltage rating |60 volts| 120V 180 360
ime rating at

360 volts 10 sec. | 40 sec.[ 120 sec.! cont.

The current-closing rating of the contacts is
30 amperes for voltages not exceeding 250 volts,
The current-carrying ratings are affected by the
Selection of the tap on the target and seal-in coil
as indicated in the following table:

Amperes, a-c or d-¢

Function 3-Amp Tap | 0.2-Amp Tap
[Tripping Duty 30 5
ICarry Continuously| 4 0.8

The 2-amperetap has a d-c resistance of 0.13
ohms and a 60 cycle impedance of 0.53 ohms while
the 0.2-amperetap has a 7 ohm d-c resistance and
a 52 ohm 60 cycle impedance., Thetap setting used
on the seal-in unit is determined by the current
drawn by the trip coil,

The 0.2-ampere tap is for use with trip coils
that eaperate on currents ranging from 0.2 up to
2.0 amperes at the minimum control voltage, If
this tap is used with trip coils requiring more
than 2 amperes, there is apossibilitythat the 7-ohm
resistance will reduce the current to so low a value
that the breaker will not be tripped.

The 2-amperetap should be used with trip coils
that take 2 amperes or more at minimum control
voltage, provided the tripping current does not ex-

W o
.
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ceed 30 amperes at the maximum control voltage,
If the tripping current exceeds 30 amperes, an
auxiliary relay should be used, the connections
being such that the tripping current does not pass
through the contacts or the target and seal-in coils
of the protective relay.

The burdens imposed on the current and po-
tential transformers at 5 amperes and 120 voits are
given in the following tables. Under normal con-
ditions, however, no burdenis imposed as both the
relay voltage and current are zero.

Current-coil burden at 5 amperes, 60 cycles:
Tap Range Tap VA Impedance| P.F.
0.15-0.6 0.15 32h 13.0 0.5
0.5-2.0 0.5 29.2 1.17 0.5
1.5-6.0 1.5 3.25 v 0.13 0.5

Potential burden at 120 volts, 60 cycles:
Coil

Rating onnections VA 1VARS |WATTS, PF
120 volts
linéermittent Parailel [13.9 | 5.45*) 12.8 0.92
20 volts :

}ii_r%ermittent Series 3.48) 1.36*! 3.22 0.92

20 volts
lg%ntlnuous Parallel 5.55| 1.98* 5.20 [0.93

volts .
continuous Series 1.39) 0,50* 1,30 0,93

* Capacitive

Burden of Instantaneous unit at 5 amperes,

60 cycles:
Pick-up range VA Impedance P.F,
4-16 5.20 - 0.206 0.95
10-40 0.83 0.033 0.95
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TAP PLUG
TAP BLOCK
- TOP PIVOT

TIME DIAL
SEAL-IN UNIT
DISK SHAFT

MAIN MOVING
CONTACT

MAIN STATIONARY
BRUSH AND
CONTACT ASSEMBLY

WATTMETRIC UNIT
CONTROL SPRING
DISK

DRAG MAGNET

Fig. 5 Type ICPSIA Relay-Unit In Cradle
{Front Yiew)
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PR Ry — CRADLE

.. TAP BLOCK

Fig. 6 Type ICP51A Relay-Unit |n Cradle
{Rear View{

RECEIVING, HANDLING AND STORAGE

These relays, when not included as a part of a
control panel will be shipped in cartons designed
to protectthem against damage. Immediately upon
receipt of a relay, examine it for any damage su-
stained in transit. If injury or damage resulting
irom rough handling is evident, file a damage
claim at once with the transportation company and
promptly 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.

Iithe relays are not to be installed immediately,
they should be stored in their original cartons in a
placethat is free from moisture, dust and metallic
chips. Foreign matter collected on the outside of
the case may find its way inside when the cover is
removed and cause trouble in the operation of the
relay.

DESCRIPTION

The relays covered by these instructions are
identified by model numbers., These models are
similar in description with the exception of the
number of contacts and having an instantaneous
unit. The similarity of the relays is shown in the
following table:

No. of :

Model contacts Inst, unit | Int. Conn. |
12ICE51A(-)A 1 No Fig. T
12ICP51B(~)A 1 Yes Fig. 8
12ICP52A(-)A 2 No Fig. 9
12ICP52B(-)A 2 Yes Fig. 10

CASE

The case is suitable for either surface or

semiflush panel mounting and an assortment of hard-
ware i8 provided for either mounting. The cover
attaches to the case and also carries the reset
mechanism when cne is reqguired. 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
the relayunits 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,
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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 heid 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
the caseupsidedown, The connecting plug, besides
making the electrical conneciions between the
Tespective 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.

Type ICP Directional Ground Relays GEH-1778

To draw out the relay unit the cover is first
removed, andthe plug drawnout. Shorting bars are
providedinthe casetoshortthe currenttransformer
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 relay in place on
the panel either from its own source of current and
voltage, or from other sources. Or, the relay unit
canbe drawnout and replaced by another which has
been tested in the laboratory.

INSTALLATION

LOCATION

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

MOUNTING

The relay should be mounted on a vertical
surface. The outline and panel diagram is shown
in Fig, 14,

CONNECTIONS

Internai connection diagrams for the various
relays are shown in Figs. 7 to 10 inclusive. A
typical wiring diagram is given in Fig. 4.

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.

INSPECTION

At the time of installation, the relay should be
inspected for tarnished contacts, loose screws, or
other imperfections. If any trouble is found, it
should be corrected in the manner described

under ADJUSTMENTS and MAINTENANCE.
POLARITY CHECK

The overall polarity of the relay and its con-

nections to the current and potential transformers

can be checked by using load current and voltage
from the same phase. The voltage is obtained by
removing phase cnefromthe primary of the broken-
delta transformer and shorting the phase-one
primary winding, Current is obtained by shorting
the current transformers in phases two and three
and opening their circuits to the relay. This
permits the current transformer in phase one to
supply the current. These connections are shown
in Fig, 12, H the load current is above the pickup
oftherelayandinthe tripping direction, the contacts
of the relay should close.

The polarity of the relay unit alone can be
checked by connecting studs 5 and 7 to one side of
a source of rated voltage. Connect stud 6 through
aresistorto the other side of power. The resistor
should permit a current t ¢ flow that is five to ten
times thetap value, Connectstud8to the same side
of power asthe resistor in the current circuit, The
contacts of the induction unit shouid close,

OPERATION

Beforethe relayis put into service it should be
given a partial check to determine that factory ad-
justments have not been distrubed. The time dial
will be set at zero before the relay leaves the fact-
ory. Itisnecessary to change this setting in order
to open the relay contacis {See TIME SETTING).

The pick-up current should be checked on one
or more of the taps and the time should be checked
for one or more dial settings.

Recommended test connections for the above
test are shown in Fig, 11,

ADJUSTMENTS

The relays have been properly adjusted beiore
leaving the factory and it is advisable not to disturb
these adjustments. If, for any reason, they have
been disturbed the following points should be
observed in restoring them:

TARGET AND SEAL-IN UNIT

For trip coils operating on currents ranging
from 0.2 up to 2.0 amperes atthe minimum control
voltage, set the target and seal-in tap plug in the
0,2-ampere tap, For trip coils operating on

11
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Fig. Il Test Connections for the Type iCP Relays

currents ranging from 2 to 30 amperes at the min-
imum control voltage, place the tap plug in the
2-ampere tap.

The tap plug is the screw holding the right-
hand stationary contact of the seal-in unit. To
change the tap setting, first remove the connecting
plug. Then take a screw from the left-hand
stationary contact and place it in the desired tap.
Next, remove the screw from the other tap and
placeitin the left~hand contact, This procedure is
necessary to prevent the right-hand stationary
contact {rom getting out of adjustment. Screws
should not be in both taps at the same time as
pickup for d-c will be the higher tap value and a-c
pickup will be increased.

CURRENT SETTING

The current at which the contacts operate may
be changed by changing the position of the tap plug
in the tap block at the top of the relay. Screw the
tap plug firmly into the tap marked for the desired
current (below which the unit is not to operate}.

When changing the current setting of the unit,
remove the connecting plug to short-circuit the
current-transformer secondary circuit. Next,
screw the tap plug into tap marked for the desired
current and then replace the connecting plug.

The pickup of the unit for any current tap is

adjusted by means of a spring-adjusting ring. The
ring maybeturnedbyinserting a tool in the notches

12
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- - PRIMARY AFTER
L DISCONNECTING
F‘["m {jFROM PHASE #1.

SHORT PHASE
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OTHER
—~ | BEVICES
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JRELAY CCNTACTS Wil CLOSE iF

Fig. 12 OQverall Polarity Check of Relay and
Relay Connections

aroundthe edge. By turning the ring, the operating
current of the unit may be brought into agreer:ent
with the tap setting employed, if, for some reas.,
this adjustment has been disturbed, This adjustment
also permits any desired setting intermediate oe-
tween the vorious tap settings to be obtained.

TIME SETTING

The seiting of the time dial determines the
length of time required for the unit to close its
contacis when the curr=-nt and voltage are ur a
predeterminedvalue. The contacts are just civsed
when the dizl is set on z=:ro, When the dial iz set
on 10, the disk must travei the maximum amount
to close the contacts and therefore this setting
gives the maximum time setting.

These relays produce a strong torgue in the
reverse direction for faults in the non-tripping
direction. For this reason it is necessary to lock
thetime dialtopreventthe disk torque from moving
it. The time dial is locked by tightening the two
screws on the shelf from which the time dial is
supported.

The primary adjustment for the time of oper-
ation ofthe unit is made by means of the time dial.
Further adjustment is obtained by moving the
permanent magnet along its supporting shelf;
moving the magnet intoward theback of the unit de-
creases the time, while moving it out increases the
time. The operating time is shown in Fig. 2.

3624687

Fig. il
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INSTANTANEOUS UNIT

Select the current above which it is desired to
have the instantaneous unit operate and set the
adjustable polie piece so that its hexagon head is
even with the desired calibration on the scale, To
raise or lower the pole piece, loosen the locknut
and turn it up or down and then tighten in position.

Time-Current Characteristic of the instantaneous Unit

The contacts should be adjustedto make at about
the same time and to have approximately 1/8 inch
wipe. This adjustment canbe madeby loosening the
screws holding the stationary contacts and moving
the contacts up or down as required.

The operating time is shown in Fig, 13.

MAINTENANCE

DISK AND BEARINGS

The lower jewel may be tested for cracks by
exploring its surface with the point of a fine needle.
The jewel should be turned up until the disk is
centered in the air gaps, after which it should he
locked in this position by the set screw provided
for this purpose,

CONTACT CLEANING

For cleaning fine silver contacts, aflexible
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 sodelicate 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. Some-
times an ordinaryfile cannot reach the actual points

of contact because of some obstruction from some
other part of the relay.

Finesilver 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 insulating
abrasive material in the contacts and thus prevent
closing.

The burnishing tool describedis included in the
standardrelay tool kit obtainabie from the factory.

PERIODIC TESTING
An operation test and inspection of the relay

at least once every six months are recommended.
Test connections are shown in Fig, 11,

13




GEH-1778 Type ICP Directional Ground Relays

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, glve complete nameplate data, including serial
or damaged, number. If possible, give the General Electric

Company requisition number on which the relay

When ordering renewal parts, address the near- was furnished,
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WHEN YOU NEED SERVICE

GEZ-85L

IF YOU NEED TO REPAR, recondition, or rebuild any electric apparatus, a G-E service shop near you is avoilable day
and night, seven days a week, for work in the shops or on your premises. Lotest factory methods and genuine G-E renewal

parts are used to maintain the original performance of your electric equipment.

When you need parts only, to replenish those you stock as "production insurance,” your General Electric representa-
tive will service your request. Pian to stock and order far enough in advance to assure an adequate supply to meet normal

requirements.

The services of G-E factories and engineering divisions are olways evailable to help you with your electrical problems.
For full information about these services, contact the nearest service shop or sales office listed below:

.. 4639 Peachtree
Indus. Blvd.
Boltimore 30, Md... .. ... 920 E, Fort Ave.
Boston-——Medford 55, Mass.. .. .. ... Myttic
VYalley Phwy.

Buffalo 11, N.Y.. ... .. ...318 Urbon 5t
Charleston 28, W. Va, . 304 MacCorkle Ave., S.E.

Atlanta—Chambles, Ga.

Charlotte, M. C.. .. ... ... 2328 Thrift Rood
Chicogo 80, HN.. ... 849 S, Clinton 5t,
Cincinnoti 2, Ohio. . . ... 444 W, Third St.
Cleveland 4, Ohio. . . . . 49466 Woodlond Ave.
Columbus 15, Ohie. . ... .. .. 213 Cozzens S5t.
Dallas @, Texas. .. ....... 3202 Manor Waoay
Denver 5, Colo.. . ... ... ... 3353 Larimer St.
Detroit 2, Mich.. .. .. ... .. 5950 Third Ave.
Houston 20, Texas. . 5534 Harvey Wilson Drive
Johnstown, Pa.. ... ... . .. .. B41 Ouk S1.
Kansas City 8, Mo.. . ... .. .. 819 E. 19th 5t

Los Angeles 1, Colif.. . . . . 6900 Stanford Ave.
Milwavkee 3, Wisc.. .. 940 W. St Paul Ave.
Minneapolis 12, Minn.. .. . 2025 4%th Ave., N.
Mew York T4, M. Y. ... .. .. . 414 W, 131h 5t.
Philadelphia 23, Pa.. . .. 429 M, Seventh St.

Pittsburgh &, Pa.. ... . ... .. 6519 Penn Ave,
Portland 18, Oregon. . ... . ... . Swan Island
Richmond 24, Ya.. . .. .. . 1403 ingrom Ave.

St. lovis 10, Mo.. .. ... . 1115 East Road

Akron 8, Ohie. .. ... .. .. .335 §. Main 3t

Albony 7, M. Y. .. ... ....90 State St.
Albuquerque, N. Mex,. . ... ... 323 5. 3rd 5t
Allentowa, Pa_. . ., .. . 1014 Hamilton 5t.
Amarillo, Texas. .. ... .. .. 71% Amarilio Bldg.

Appleton, Wisc.. . . ... . 531 W. College Ave.
Atlanta 3, Ga.. .Peachtree Rd. at 28th St., N.W.
Augusta, Ga.. ..202 13th 5t
Bakersfiald, Cullf ..211 E. 18th 5t.
Baltimore 1, Md.. . ... .. 111 Pork Avenue
Bangor, Moine .............. 77 Central 5t.
Beaymont, Texas, .. .. .. L1385 Calder Ave.
Binghamton, N Y. .. .. . | 19 Chenango St.
Birmingham 3, Ala.. . .. . 1804 Saventh Ave. N.
Bluefield, W.¥Va.P.O.Box 447, AppalachianBidg.
Boston 1, Mass.. ... ... .. .. 140 Federal 5t
Buffalo 3, N.Y.. ... .. .. .535 Washington 5t.
Butte, Mont.. P.Q, Box B34, 103 N. Wyoming St.
Conton 2, Ohio. ... . .700 Tuscarawas $t., W
Cedar Rapids, lowa. . . .. 203 Second St, S.E.
Charleston 28, W. Va. 306 MacCorkle Ave., 5.E.
Charlote 1, N. C... . .. .200 S. Tryon St,

Chorlottesville, Ya. . .. ... . 123 E. Main 5t
Chattancoga 2, Tenn.. . . . . 832 Georgia Ave.
Chicago 80, M. . P,O, Box 5970A,B40 5. Canal 5.
Cincinnati 2, Ohio. ... ... .. 215 W. Third St.
Cleveland 4, Ohia. . . . . 49463 Woodland Ave.
Columbia 1, 5.C..P.O. Box 1434, 1420 Lady 5t.
Columbus 15, Ohio. . . . ... ... 40 5. Third 5t
Corpus Christi, Texas . . 108%2 N. Chaparrai 5t
Dallas 2, Texas. . . ... .. .. 1801 N. tamar St.
Cavenport, fowa ... .. 511 Parshing Ave.
Dayton 2, Chio.. ... ... .. 118 W. First 5t.
Denver 2, Colo.. . ... ... 650 Seventeenth St

Des Moines 9, lowa. ... .. . 418 W. Sixfh Ave,
Detroit 2, Mich.. .. ... ... .700 Antoinette 5t.
Duluth 2, Minn. .. .. .. ... 14 W. Superior 5t,
Elmira, N, Y.. .. .. Main and Woodlown Aves.
El Poso, Texas. ... . ... .. 109 N. Oregon St.
Erie 2, Pa,. ... .. ....... . 1001 State St
Eugene, Ore.. . . . . .29 W. Eleventh 5t
Evansville 19, Ind, . . 123 N.W. Fourth St.

Fairmont, W, Va,. .. . .. 310 Jacobs Bidg.,
P.O. Box 14626

Fergus Falls, Mian.. .. .. 102 W, Lincoln St.,
P.O. Box 197

Flint, Mich.. . .. ... ... .. 653 S, Saginaw 5t

Hawaili American Foctors, Lid., P. O. Box 3230, Honoluiu 1

APPARATUS SERVICE SHOPS

San Francisco 3, Calif,. ., ., 1098 Harrison St.
Salt Lake City 4, Utah. 301 5. Seventh West 5t,
Seattle 4, Wash.. ... ... .. 3422 First Ave., 5.

APPARATUS SALES OFFICES

Fort Wayne 2, Ind. ... ... . 127 W. Berry 51
Fort Worth 2, Texas.. ... 408 W. Seventh 51,
Fresno 1, Calif,, . ... . . .Tulare ond Fulton St
Grand Rapids 2, Mich. . 148 Monroe Ave.,, N.W.
Greensboro, N. C.. .. ... . ... 301 S, Elm St.
Greenville, 5. C... .. . 108 W. Washington 5t.
Hagerstown, Md.. .. . . . Professional Arts Bldg.
Marrisburg, Pa..... . ... .. .300 N. Second St.

Hartford 3, Conn.. . ... ... ... 410 Asylum St.
-Houston 1, Texas. .. ...... 1312 Live Ock St.
Indianapolis 4, Ind.. . . ... .. 110 N, Btinois 5t.
Jackson, Mich.. . . .. ... 120 W, Michigan Ave.
Jockson 1, Miss.. . ... .. .. 203 W, Capito! 5t.
Jacksonville 2, Fla.. . ... .... 700 E. Union 5t

Jamestown, N. Y.. .P.O, Box 548, 2 Second 5t
fohnson City, Tenn... .321-323 W, Walnut 5t.
Johnstown, Pa.. ... ... ... ... .. 841 Quok S5
Kansas City 6, Ma.. . . . 106 W, Fourteenth Sti.
Knoxville 08, Tenn... . ... ... 402 5. Goy St.
Lansing B, Mich... .. ... . 106 W. Allegan $t.

Lincoin 8, Nebr.. .. .. ... ... .. 1001 "O" St
Little Rock, Ark,. , | 103 W, Capitol Ave.
Los Angeles 54, Calif.. .. .212 N, Vignes 51,
Louvisvilie 2, Ky.. ... ...... . 455 §. Fourth St
Madison 3, Wisc.. .. .. .. . 146 N. Carroll 5t.
Moanchester, N. H.. .875 Elm 5t.

Medford, Ore., P. O Box .1 349 205 W. Main 5t.

Memphis 3, Tenn.. . . ... ...... 8 M. Third 5t.
Miami 32, Fla.. ... . . ., 25 S.E. Second Ave.
Milwaukee 3, Wisc.. . .. 940 W, 5t. Paul Ave.
Minneapolis 3, Minn.. . . ... .. 12 5. Sinth St.
Mobile 13, Ala.. ... ... ... 54 5t. Joseph 51,
Nashville 3, Tenn.. .. .. ... 234 Third Ave., N.
MNewark 2, M. ). ... ... .. .. 744 Broad St.
New Hoven &, Conn.. . . ... ... 129 Church St.
New Crleans 12, la.. . ... . .. 837 Gravier 5t
New York 22, N. Y,.. ... . 570 Lexington Ave.
Niagara Falls, M. Y.. . . ... ...253 Second St.
Norfolk 10, Va.. .. ...... .. 229 W, Butte 5t.

QOuokland 12, Calif.. . ... .. . 409 Thirteenth St.
Oklohoma City 2, Okla.. .. 119 N, Robinson 5t,
COmaha 2, Nebr.. ... .. 409 5. Seventeenth St

Paducah, Ky.. .P.O. Box 1001, 231 5. Fourth St.
Pasco, Wash... . ... ... ....42) W._Clark St.
Peoria 2, h.. ... .. .... 309 Jefferson Bidg.
Philadelphia 2, Pa........... 1405 Locust &

Phoenix, Ariz.. P.O. Box 4037, 303 Luhrs Tower

Conado: Canadion Ganeral Electric Company, Ltd,, Toronto

Toledo 4, Ohio .. ... .. . 1 So. 5. Clair
York, Po.. . ... ...... ... 54 N. Horrison

Youngstown 5, Ohio. . .

St
St,

.272 E, Indianvia Ave.

Pittsbyrgh 22, Pa... . ... ... 535 Smithfield 51,
Portland 3, Maine. . . ... ... 477 Congress 51,
Portland 7, Ore_. . ... . .. 920 S.W. Sixth Ave.
Providence 3, R. I.. . . . . . Industrial Trust Bldg.
Raleigh, N. C.. ... .. .. 336 Fayetteville $t.
Reading, Pa.. . ... . ... .. 31 M. Sixth 5t
Richmond 17, Va.... ... . .700 E. Franklin 5t.
Riverside, Calif.. . ... .. ... 3808 Main St.

Roancke 14, Va.. . . .920.924 5, Jefferson

St

Rochester 4, N, Y., ... ... .. .. .. 89 E. Ave,

Rockford, M., . .. ... .. .. 110 S. First
Rutland, Wt.. . .. ... .. ... . 38'4 Center
Sacramento 14, Calif.. ... ..
Saginow, Mich,. ... .. ..
St Lowis 2, Mo.. .. ... .. ... 112 N, Fourth
Salt Loke City 9, Utah. . ., ... 200 S. Main
San Antonio 5, Texas. .. 310 5. St. Mory's
San Diego 12, Calif... . ..
Son francisco 6, Calif.. . . 235 Montgomery
San lose, Calif,. .

St.
St.

.626 Forym Bldg.
.312 Bearinger Bidg,

St.
5t
St

. 510 Electric Bidg.

St

. 409 Bank of America Bldg.

Savannah, Ga.. . ... ... ... ... 4 E. Bryan 51,
Seattle 4, Wash.. . ... .. . 710 Second Ave.
Shreveport, La.. ... ... . ... . 1513 Line Ave,
Sioux City, lowa. .572 Orpheum Electric Bldg.
Sioux Falls, 5. D.. ... .. 321% 5. Phillips Ave.
South Bend 11, Ind.. . . 112 W. Jefferson Blvd.
Spokone 8, Wash., .. ... ... 5. 162 Post St
Springfield, Nl... . .. ... .. 607 E. Adams St.
Springfield 3, Mass.. ... ... ... 1387 Main 5t.

Stockten, Calif.. . .
Syrocuse 2, NLY.. . ... .|
Tacoma 1, Wash.. . . .
Tempa &, Fla.. . ... ... ... 1206 North A
Toledo 4, Qhio...... . ...
Trenten B, N. 4. ... . ... .. 214 E. Honover
Tulsa.3, Okla.. . . ... ...
Utica 2, NL Y. ... ... ..
Wauashington 5, D.C.. .. ..

.11 So. 5an Jooquin
.113 5, Salina

.258 Genesee

St.
St.

1202 Waoshington Bldg.

St.

420 Modison Ave,

St

.320 5. Boston Ave.

1A

F77-14th 51, NW

Woterbury 89, Conn,. . ... .. 111 W. Main 5t
Waterloo, lowa. . ...... .. .. 206 W, 4th St.
Wheeling, W. VYa...,.. . . .40 Fourteenth 5t.
Wichita 2, Kan. . ..200 E. First 5t.
Williamston, M. C .City Hall

Wilmington 98, Del .. 1326 N Murkei
Worcester B, Mass.. . .. ... ... . 507 Main
York, Pa... .......... ... 56 N. Horrison
Youngstown 3, Ohio. . .
1

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.
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