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DIRECTIONAL GROUND RELAYS 

TYPE ICP 

INTRODUCTION 

The Type ICP relays are employed principally 
t6 protect transmission lines against groWld faults. 
These relays should be used in locations where the 
neutral of a power transformer is groWlded through 
a high impedance, or w her e there is no neutral 
avallable. 

The Type rcp relay is a potential-polarized 
directional-groWld relay. The polarizing winding 
is connected across the open corner of the secondary 
delta (broken delta). Where met e r i n g or other 
requirements make it necessary to connect the 
transformers wye-wye, an auxiliary potential trans­
former, TypeYT-1557M, must be added. Theoper­
ating coil receives the residual current from the 
three-line current transformers. The torque pro­
duced in the relay is proportional to the polarizing 
voltage times the operating current times the cosine 
of 600 - e, where e is the angle by which the 
operating currents lags the polarizing voltage. 

For faults in the tripping direction, the torque 
produced in the relay 1S in the contact-closlDg 
direction. For faults in the non-tripping direction, 
the torque produced is in the contact-opening 
direction. 

APPLICATION 
The Type rcp groWld relays are recommended 

for use with phase relays for the protection of 
lines In groWlded neutral systems. They generally 
provide faster and more sensitive protection for 
ground faults without jeopardizing selectivity. 
Greater sensitivity ts obtained with ground relays 
as the I r connections m a k e them independent of 
load current. 

OPERATING CHARACTERISTICS 
The Type rcp relay has two coil 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 co i I s may be connected in 
series or in parallel as determined by the minimum 
fauli voltage. The following table shows the 
available r a tI n g and the minimum fault voltage 
which should be used with each connection: 

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

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

Referring to Table I, it c an 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 voltages that fall between 8 and 
19 volts. As shown in the table, we find that the 
relay with these connections is calibrated to close 
its contacts when the polarizing voltage Is equal to 
12 volts and the operating current is equal to tap 
value. 

Min. Fault r x Min. Fault V = 10 x 2 = 20 

Min. currentfor pickup with 12 volts polarizing. 
= 20 = 1.67 amperes. 

12 
A relay should therefore be selected that has 

a lower tap than the minimum current determined 
above. The three standard current ranges are 0.15 
to 0.6, 0.5 to 2, and 1.5 to 6. The 0.5 to 2 current 
range would be selected for this application. 

The time required for the relay to operate will 
check within ± 7 per cent of the time shown in Fig. 2 
only if the value of K determined from the equation: 

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

V = voltage applied across studs 7-8 
r = current through current coil (studs 5-6) 
VT= Volts for tap-value pickup (see Table r 

or nameplate) 
T = tap used on tap block. 

Example: 

To determine if tim e will be within + 7 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 

K = 50 x 0.8 = 0333 12 x 10 . 

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 cur r e n t coil carries zero current and 
there is zerO voltage across the potential calls 
under normal conditions when connected as shown 
in Fig. 4. 

The relay is available with anyone of three 
standard coils. The s h art time and continuous 
current rating of the three coils (In amperes) are 
as follows: 

Current Range One-second ratitie: Cant. rating 
~.15:u,6 2g~ 1.5 
0.5-2.0 5.0 
1.5-6 200 5.0 

The one-second rating will be the same for all 
taps. The continuous rating given above is for the 
minimum tap; high taps wi 11 have a higher con­
tinuous rating. The available taps are as follows: 

The relay is available with either one of two 
ratings of potential coils. With e it her rating of 
potential coils, the two potential coils in the relay 
can be connecled either in series or in parallel. 
The ratings oithe potential circuits are as follows: 

i'{ oltage Rating 12uV, 120V, 
~otential-Coil intermittent continuous 

connections l\'aral1el Series Parallel Ser es I 

<,;ontinuous 
60 volts 120V 180 360 ~oltage rating 

ime rating at 
360 volts 10 sec. 40 sec. 120 sec. cant. 

The current-closing rating a f 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: 

Function Amneres a-c or d-c 
2-Amo Tao 0.2-Amo Tap 

t!:ripplng Duty 3~ 5 
~ariv Continuous!} 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. Thetapselting 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 0 per ate 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 a possibilltythat the 7 -ohm 
resistance will reduce the current to so Iowa value 
that the breaker will not be tripped. 

The 2-amperetap should be used with trip coils 
that take 2 amperes 0 r more at minimum control 
voltage, provided the tripping current does not ex-

Type rcp Direclional Ground Relays GEH-1778 
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ceed 30 amperes at the maximum control voltage. 
If the tripping cur r e n t exceeds 30 amperes .. an 
auxiliary rei a y should be used, the connechons 
being such that the tripping current does not pass 
through the contacts or the target and seal-in coils 
of the protective relay. 

BURDENS 

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

Current-coil burden at 5 amperes 60 c cles: 
ap Range Tao VA lmnedance P.F. 

1O.15-u~o U.15 3~~.2 li'~7 ~.5 
0.5-2.0 0.5 0.5 
1.5-6.0 1.5 3.25 0.13 0.5 , 

Potential burden at 120 volts 60 cvcles: 
Rating COlI 

Connections VA VARS WATTS PF 
120 volts Parallel 13.9 5.45" 12.8 ~.92 inter mitten 
120 volts Series 3.48 1.36' 3.22 r· 92 intermilten 
120 volts Parallel 5.55 1.98" 5.20 ~.93 continuous 
120 volts Series 1.39 0.50' 1.30 10.93 continuous 
• Capacihve 

Burden of lnstantaneous unit at 5 amperes, 
60 cvcles: 

~IPE!!iC~k£:-~u~or~an!!iYiieL:~~vtA~~jlmgn~O,e~d~an~c~e4=ID' F. 

I 4-16 5.20 U.~U6 . 5 
10-40 0.83 0.033 0.95 
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Fig. 5 Type ICP51A Relay-Unit In Cradle 
(Front View) 

Type ICP Directional Ground Relays GEH-1778 

Fig. 6 

STORS 

Type ICP51A Relay-Unit In 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 protect them against damage. Immediately upon 
receipt of a relay, examine it for any damage su­
stained in transit. If injury or damage resulting 
from rough handling is evident, file a damage 
claim at once with the transportation company and 
promptly not if Y the n ear est General Electric 
Apparatus Sales Office. 

Reasonable car e 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 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 an d having an instantaneous 
unit. The Similarity of the relays is shown in the 
following table: 

Model No. of Inst. unit Int. Conn. contacts 
112ICP51A -A 

~ No ~ig. 7 
12ICP51B -A Yes Fig. 8 
12ICP52A -A 2 No Fig. 9 
J2ICP52B -A 2 Yes Fiu. 10 

CASE 

The case is suit a b 1 e for either surface or 

semiflushpanel mounting and an assortment of hard­
ware is provided for either mounting. The cover 
attaches to the case and also carries the reset 
mechanism w hen C' n e is required. Each cover 
screw has provision for a sealing wire. 

The case has studs or screw connections at 
both ends 0 r at the bottom only for the external 
connections. The electrical connections between 
the relay 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 "ompletes the 
circuits, The outer blocks, attached to the case, 
have the studs for the external connections, and 
the inner blocks have· the terminals for the internal 
connections. 

9 
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The rei a y 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 
al the top and the bottom and by a gulde pin at the 
back of the case. The cases and cradles are so 
constructed that the rei a y cannot be inserted in 
the case upside down. The connecting plug, besides 
making the e 1 e c t ric a 1 connections between the 
respective blocks ofthe 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 rcp Directional Ground Relays GEH-1778 

To draw out the relay unit the cover is first 
removed, andtheplugdrawnout. Shorting bars are 
provided in the case to short the current transformer 
circults. 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 separate testing 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 
can be drawn out and replaced by another which has 
been tested in the laboratory. 

INSTALLATION 

LOCATION 

The lac at ion should be clean and dry, free 
from dust and excessive vibration, and well lighted 
to facilitate inspection and testing. 

MOUNTING 

The rei ay s h a u 1 d be mounted on a vertical 
surface. The outline and panel diagram is shown 
in Fig. 14. 

CONNECTIONS 

Internal 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 equlvalent. 

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 cor r e c ted 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 one from the 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 ope n i n g . their circuits to the relay. This 
permits the current transformer in phase one to 
supply the current. These connections are shown 
in Fig. 12. If the load current is above the pickup 
ofthe relay and in the 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 
areslstorto the other side of power. The resistor 
should permit a current t a flow that is five to ten 
timesthetapvalue. Connectstud8to the same side 
of power as the resistor in the current circult. The 
contacts of the induction unit should close. 

OPERATION 

Before the relay is put into service it should be 
given a partial check to determine that factory ad­
justme"ts have not been distrubed. The time dlal 
will be set at zero before the relay leaves the fact­
ory. It is necessary to change this setting in order 
to open the relay contacts (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 before 
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 0 n currents ranging 

from 0.2 up to 2.0 amperes at the minimum control 
voltage, set the target and seal-in tap plug in the 
0.2-amperetap. For trip coils operating on 

11 
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SINGLE PHASE SOURCE 

Fig. II Test Connections for the Type ICP Relays 

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

The tap plug is the screw holding the right­
hand stationary can t act of the seal-in unit. To 
change the tap setting, first remove the connecting 
plug. Then take a s crew from the left-hand 
stationary contact and place it in the desired tap. 
Next, remove the screw from the other tap and 
place it in the left-hand contact. This procedure is 
necessary to pre v en t the right-hand stationary 
contact fro m getting out of adjustment. Screws 
should not be 1D both taps at the same time as 
pickup for d-c will be the higher tap value and a-c 
pickup wlll 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 sec 0 n dar y 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 may be turned by inserting a tool in the notches 
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around the edge. By turning the ring, the operJting 
current of the unit may be brought into agreer.,:pnt 
with the tap setting employed, if, for some reas",. 
this adjustment has been disturbed. This adjust!!'.cnt 
also permits any desired setting intermectiat(' ue­
tween the vc cious tap settings to be obtalned. 

TIME SETTING 

The setting of the tim e dial determines the 
length 0 fUme required for the unit to close !ts 
contacts when the curr':::nt an d voltage are :.u: a 
predetermined value. The contacts are Just clused 
when the dial is set on 7 oro. When the dial b set 
on 10, the disk must travei the maximum amount 
to close the contacts an d therefore this setting 
gives the maximum time setting. 

These r e lay s produce a strong torque in the 
reverse direction for fauits in the non-trippmg 
direction. For this reason it is necessary to lock 
the time dial to preventthe 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 ad jus t men t is obtained by moving the 
permanent magnet along its supporting shelf; 
moving the magnet in toward theback of the unit de­
creases the time, while moving it out increases the 
time. The operating time is shown in Fig. 2. 
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INSTANTANEOUS UNIT 
Select the current above which it is desired to 

have the instantaneous unit operate an d set the 
adjustable pole piece so t hat its hexagon head is 
even with the desired calibration on the scale. To 
ralse or lower the pole piece, loosen the locknut 
and turn it up or down and then tighten in position. 

The contacts should be adjustedto make at about 
the same time and to have approximately 1/8 inch 
wipe. This adjustmentcanbe made by 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 be 
locked in t his position by the set screw provided 
for this purpose. 

CONTACT CLEANING 

For cleaning fi n e silver contacts, afiexible 
burnishing tool should be used. This consists of a 
flexible strip of metal wit h 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 rapidiy 
and thoroughly. The flexibility of the tool insures 
the cleaIling of the actual points of contact. Some­
times an ordinaryfiJ.e cannot reach the actual points 

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

Fine silver contacts should not be cleaned with 
knives, files 0 r abrasive paper or cloth. Knives 
or files may ieave 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 described is included in the 
standard relay tool kit obtainable 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 
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GEH-1778 Type ICP Directional Ground Relays 

RENEWAL PARTS 

It is recommended that sufficient quantities of 
renewal parts be car r i e d in stock to enable the 
prompt replacement of any that are worn, broken, 
or damaged. 

When ordering renewal parts, address the near-

est Sales Office of the General Electric Company, 
specify quantity required, name of part wanted, and 
give complete n arne p I ate data, including serial 
number. If POSSible, g i vet h e General Electric 
Company requisition n u m b e r on which the relay 
was furnished. 
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Fig. Iq Outline And Panel Drilling Dimensions For The Type ICP Relays 



WHEN YOU NEED SERVICE GEZ.85L 

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. lotest foctory 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. Pion to stock and order for enough in advance to assure an adequate supply to meet normal 
requirements. 

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

Atlanta-Chamblee, Ga. 

Baltimore 30, Md ... 
Boslan'''-Medford 55, Man .. 

4639 Peachtree 
Indus. Blvd. 

920 E. Fort Ave. 
Mystic 

Valley Pkwy. 
Buffalo 11, N. Y.. .318 Urban St. 
Charleston 28, W. Va .. 306 MacCorkle Ave., S.E. 
Charlotte, N. C.. . .2328 Thrift Road 
Chicago 80, III.. 849 S. Clinton St. 
Cincinnati 2, Ohio. ,444 W. Third St. 
Cleveland 4, Ohio. .4966 Woodland Ave. 
Columbus 15, Ohio. .213 Ca::c:ens St. 
Dallas 9, Tell.a.. 3202 Manor Way 
Denver 5, Colo.. .3353 Lorimer St. 
Detrail 2, Mich. . .5950 Third Ave. 
Houston 20, Tell.as. 5534 Harvey Wilson Drive 
Johndown, Po.. . . .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, Po.. 429 N. Seventh St. 
Pittsburgh 6, Po.. ... .. 6519 Penn Ave. 
Portland 18, Oregon. . . Swan Island 
Richmond 24, Va.. 1403 Ingram A"e. 
St. louis 10, Mo.. .1115 East Rood 

Akron 8, Ohio. 335 S. Main St. 
Albany 7, N. Y.. 90 State St. 
Albuquerque, N. Mell... .323 S. 3rd St. 
Allentown, Po.. . 1014 Hamilton St. 
Amarillo, Tell.os. . .. .719 Amarillo Bldg. 
Appleton, Wise.. . .. 531 W. College A.,.. 
Atlanta 3, Ga .. Peachtree Rd. at 28th St., N.W. 
Augusto, Go.. . ... 202 13th St. 
Bokenfield, Calif.. . .211 E. 18th St. 
Baltimore 1, Md.. . 111 Park A"enue 
8angar, Moine. . . ... 77 Central St. 
Beaumont, Tell.al. .1385 Colder Ave. 
Binghamton, N. Y. .19 Chenango St. 
Birmingham 3, Ala. . ... 1804 Se.,.nth Ave. N. 
Bluefield, W. Va. P.0.BoII.447,AppalachianBldg. 
Boston 1, Moss.. . . . . 140 federal St. 
Buffalo 3, N. Y.. .535 Washington St. 
Butte, Mont .. P.O. Boll. 836,103 N. Wyoming St. 
Canton 2, Ohio. . .700 Tuscarawas St., W. 
Cedar Rapids, Iowa.. ..203 Second St., S.E. 
Charleston 28, W. Va .. 306 MaeCoride A"e., S.E. 
Charlotte I, N. C. 200 S. Tryon St. 
Charloth~s"ille, Va. . 123 E. Main St. 
Chattanooga 2, Tenn ...... 832 Georgia Ave. 
Chicago 80,111.. P.O. 80}l. 5970A, 840 S. Conal St. 
Cincinnati 2, Ohio. . ...... 215 W. Third St. 
Cleveland 4, Ohio .... .496"6 Woodland A"e. 
Columbia I, S.c.. P.O. Bo}l. 1434, 1420 Lady St. 
Columbus 15, Ohio. . . . .. 40 S. Third St. 
Corpus Chrisli, Te}l.as .108V2 N. Chaparral St. 
Dallas 2, Tell.as. . ... 1801 N. Lamar St. 
Davenport, Iowa 511 Pershing A"e. 
Dayton 2, Ohio .. 118 W. first St. 
Den"er 2, Colo.. 650 Se"entee"th St. 
Des Moines 9, Iowa .418 W. Sidh Ave. 
Detroit 2, Mich. 700 Antoinette 51. 
Duluth 2, Minn. . 14 W. Superior St. 
Elmira, N. Y.. Main and Woodlawn Aves. 
EI Paso, Te}l.as ,109 N. Oregon St. 
Erie 2, Po. .1001 State St. 
Eugene, Ore.. . .29 W. Eleventh St. 
E'fans"ille 19, Ind. 123 N.W. Fourth St. 
Fairmont, W. Va.. 310 Jacobs Bldg., 

Fergus falls, Minn. 

Flint, Mich .. 

P.O. Bo}l. 1626 
102 W. Lincoln 51., 

P.O. Bo}l. 197 
. .653 S. Saginaw St. 

APPARATUS SERVICE SHOPS 

San Francisco 3, Calif.. .. . 1098 Harrison St. 
Salt Lake Cily 4, Ulah. 301 S. Se"enth West St. 
Seattle 4, Wash.. . . 3422 first Ave .• S. 

APPARATUS SALES OFFICES 
fort Wayne 2, Ind. . .... 127 W. Berry St. 
fort Worth 2, Te}l.a5.. .408 W. Seventh St. 
fre.no 1, Calif.. .. . Tulare and fulton St. 
Grand Rapids 2, Mich .. 148 Monroe A"e., N.W. 
Greensboro, N. c.. . ........ 301 S. Elm St. 
Green"ille, S. C.. 108 W. Washington 51. 
Hagerstown, Md.. . Profeuional Arts Bldg. 
Harrisburg, Po.. .300 N. Second St. 
Hartford 3, COnn.. . .... 410 Asylum St. 

. Houston I, Te}l.os ......... 1312 li"e Oak St. 
Indianapolis 4, Ind.. . ... liON. Illinois Sf. 
Jackson, Mich.. . .120 W. Michigan Ave. 
Jackson I, Min •......... 203 W. Capitol St. 
Jacksonville 2, flo.. . .... 700 E. Union St. 
Jamestown, N. Y •.. P.O. Boll. 548,2 Second 51. 
Johnson City, Tenn .... 321-323 W. Walnut St. 
John5l0wn, Po ................ 841 Oak St. 
Kansas City 6, Mo.. ..106 W. Fourteenth St. 
Knoxville 08, Tenn... . ..... 602 S. Goy St. 
Lansing 8, Mich.. . 106 W. Allegan St. 
lincoln 8, Nebr.. . ..... 1001 "0" St. 
Uttle Rock, Ark.. .103 W. Capitol Ave. 
Los Angeles 54, Calif.. .212 N. Vignes St. 
Louisville 2, Ky.. . .455 S. Fourth St. 
Madison 3, Wise.. .16 N. Carroll St. 
Manchester, N. H.. . ... 875 Elm St. 
Medford, Ore., P.O. Bo}l. J 349, 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. Siltlh St. 
Mobile 13, Ala.. . . ...... 54 St. Joseph St. 
Nashville 3, Tenn.. .234 Third A"e., N. 
Newark 2, N. J.. . . . .744 Broad St. 
New Haven 6, Conn.. .129 Church Sf. 
New Orleans 12, La.. . .... 837 Gravier St. 
New York 22, N. Y.. .570 le}l.ington A"e. 
Niagara Falls, N. Y.. . .. 253 Second St. 
Norfolk 10, Va.. . .229 W. Butte St. 
Ookland 12, Colif.. . .409 Thirteenth St. 
Oklahoma City 2, Okla •... 119 N. Robinson St. 
Omaha 2, Nebr.. . .409 S. Seventeenth St. 
Paducah. Ky ... P.O. Bo}l. 1 DOl, 231 S. Fourth St. 
Pasco, Wash ............. 421 W. Clark St. 
Peoria 2, III.. .309 Jeffenon BldQ. 
Philadelphia 2, Po.. . . . .... 1405 Locust sf\. 
Phoeni}l., Ariz •. P.O. Box 4037, 303 Luhrs Tower 

Toledo 4, Ohio 
York, Po ... 
Youngstown 5, Ohio. 

1 So. St. Clair St. 
54 N. Harrison St. 

.272 E. Indianola A"e. 

Pittsburgh 22, Po.. 535 Smithfield 51. 
Portland 3, Maine ......... 477 Congress St. 
Portland 7, Ore.. . .920 S.W. 5i}l.'h A.,.. 
Pro"idenee 3, R. I. ...... Industrial Trust Bldg. 
Raleigh, N. C.. . .336 Fayette"ille St. 
Reading, Po.. . .31 N. 51}1.th St. 
Richmond 17, Va.. .700 L Franklin St. 
Riverside, Calif.. . . 3808 Main St. 
Roanoke 16, Va.. .920-924 S. Jeffenon St. 
Rochester 4, N. Y.. . .89 E. A"t!-. 
Rockford, III.. . . 110 S. First 51. 
Rutland, Vt.. .38Y2 Center St. 
Sacramento 14, Calif.. . .626 forum Bldg. 
Saginaw, Mich.. .312 Beoringer Bldg. 
St. Louis 2, Mo.. . .112 N. fourth St. 
Salt Lake City 9, Utah. , . 200 S. Main St. 
San Antonio 5, Texas. 310 S. St. Mary's St. 
San Diego 12, Calif.. . .. 510 Electric Bldg. 
San Francisco 6, Calif .... 235 Montgomery 51. 
San Jose, Calif.. .409 Bonk of America Bldg. 
Savannah, Ga.. . . .... 4 E. Bryan St. 
Seattle 4, Wash. 710 Second Ave. 
Shre"eport, La.. . ....... 1513 line Ave. 
Sioux City, Iowa .. 572 Orpheum Electric Bldg. 
Sioull. falls, S. 0 ....... 321 Y2 S. Phillips Ave. 
Soulh Bend II, Ind .... 112 W. Jefferson BI"d. 
Spokane 8, Wash.. . .. 5.162 Post St. 
Springfield, III.. .607 E. Adams St. 
Springfield 3, Moss .......... 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 6, Flo. . .. 1206 North A St. 
Toledo 4, Ohio. 420 Madison A"e. 
Trenton 8, N. J. . ..... 214 E. Hano"er St. 
Tubo.3, Okla. 320 S. Boston Ave. 
Utica 2, N. Y. . ..... 258 Genesee St. 
Washington 5, D.C. ...... 777-14th St., N. W. 
Waterbury 89, Conn. .111 W. Main St. 
Waterloo, Iowa. 206 W. 4th St. 
Wheeling, W. Va.. .40 Fourteenth St. 
Wichita 2, Kon.. .200 E. First St. 
Williamston, N. C. ..... City Hall 
Wilmington 98, Del.. . 1326 N. Market St. 
Worcester 8, Man.. . .... 507 Main St. 
York, Po.. . . .... 56 N. Horrison 5,. 
Youngstown 5, Ohio .... 272 f. Indianola Ave, "'-

Howalll Americ:an fac:lan, Ltd •• P. O. Bax 3230, Hanalulu I Canada: Canadian O.neral Electric Company, Ltd., Toronlo l~ 

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 




