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MHO DISTANCE RELAY
TYPE CEY13A

INTRODUCTION

The Type CEY13A relay is a high-speed direc-
tional distance relay with a mho type operating
characteristic. This means that the relay will op-
erate whenever the admittance represented by the
relay current and voltage has a component In the

_ direction of maximum torque greater than some
'redetermined value, Since line characteristics
-are usually expressed in ohms, it is more convenient
to translate the above characteristic into an imped-
ance function. On an impedance diagram this char-
acteristic appears as a circle passing through the
origin and having ite diameter in the direction of
maximum relay torque as shown in Fig. 2.

APPLICATION

This relay is intended for application as a
high-speed directional distance relay for carrier
stopping.

OPERATING CHARACTERISTICS

The minimum operating characteristics of the
CEY13A ohm unit as shown in Fig. 2. The relay is
..adjusted for the 75 degree setting of 3 ohms as
‘hown. The size of the circle can be increased by
~reducing the restraint tap setting of the tapped
transformers in the relay. The following formuia
gives the ohmic reach at other tap settings, with the
{elay still set for maximum torque at 75 degrees
ag. '

_ 300
Ohmic Reach (Phase-to-neutral) = Tap Setting (%)

The relay reach should not be increased beyond
the nameplate rating of 9 chms phase-to-neutral.

For a given setting of the relay the ohmic value
at which the unit will operate may be somewhat
lower than the calculated value as is indicated in
Fig. 3. This figure shows the change in the restraint
Wﬁtotransformer tap setting at which the relay will

- st operate for a constant fault impedance as a
unction of voltage, Data most easily checked by
test, and indicative of the change in ohmic value at
which the relay will just operate for a constant
restraint setting as a function of voltage, which is
the actual operating condition. ¥ will be noted that
the percentage change for a given voltage is practi-
cally independent of whether a high or low value of
restraint tap setting is being used.

The operating times of the relay for varions
current levels and percent reach are shown in Figs.
4 and 5. The speed of operation will depend upon
the instant in the cycle at which the fault occurs.
Maximum operating times are shown in the Figs. 4
and 5. The fast operating times indicated by these
time curves have been gained at the expense of
transient overreach. Consequently on carrier ap~
plications, for which this relay is intended, care
must be taken the CEY13A carrier stopping relay
does not outreach the carrier start relay at the re-
mote terminal of the line,

The relay is carefully adjusted to have correct
directional action under steady-state low voltage
and current conditions. For faults in the tripping
direction the relay has been checked for correct
contact action at 1.5 volis and between 2 and 50 am-
peres. It should be remembered that this is a steady
state test, Under transient conditions the memory
action feature will insure correct operation with
0 volts and higher currents. For faults in the non-
trip direction the contacts will remain open at
0 volts and between 0 and 80 amperes.

RATINGS

Therelay is available with a rating of 120 volis,
5 amperes at 60 cycles, with an ohmic range, phase-
to-neutral of 3 to 9 ohms and 75 degrees angle of
maximum torque., The ohmic setting of the relay
between these limits can be made in one percent
steps. The restraint tap setting should not be set
below 33 percent, i.e. above 9 ohms reach.

CONTACTS

The contacts of the relay will close and carry
momentarily currents up to 30 amperes, d-c. The
breaker trip circuit, however, should always be

opened by an auxiliary switch or other suitable
means.

TARGET SEAL-IN UNIT

The combination target and seal-in unit has a
dual rating of 0.6/2,0 amperes. The tap setting used
is determined by the current drawn by the breaker
trip coil, The 0.6 ampere tap is for use with trip
coils which operate on currents ranging from 0.6 to
2.0 amperes at minimum control voltage, while the
2.0 ampere tap should be used when trip currents

These instructions do nof purport to cover oll details

be referred to the General Eleciric Company.

? or variations in oquipmeﬁt nor to pravide for every possible
! contingency fo be met in connection with installation, operation or maintenance.

or should particular problems arise which are not covered sufficiently for the purchaser’s purposes, the matter should

Should further information be desired

o
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are greater than 2.0 amperes. Ik is not good prac-
tice to use the 0.6 ampere tap when the trip current
‘g ereater than 2.0 amperes since the 0.6 ohm re-
fis ance of this tap will cause an unnecessarily high
voltage drop which will reduce the voltage at the
circuit-breaker trip coil, ¥ the tripping current
ghonid exceed 30 amperes it is recommended that
an auxiliary tripping relay be used.

TARGET SEAL-IN UNIT .

Amperes, a-c or d-¢
Funetion 2.0Atap | 0.6A tap
.' N 0.13 ohms) {(0.6 ohms)
ICarry for tripping duty 30 6
arry continuously 4 0.8
in.target operating current 2 0.6
' BURDENS

The maximum burden imposed on eAach current

MHO Distance Relay Type CEY13A

transformer by a set of these relays,.at 5 amperes
and rated frequency is:

Frequency Imgggsan ce P.F. Volt-Amperes
60 0.05 0.65 1.2

The burden imposed on each potential trans-
former at 120 volts and rated frequency is:

requency | Circuit P.F. Volt-Amperes
60 Polarizing 0.99 8.0
Restraint* 0.55 121

The burden of the restraint circuit is reduced
when the setting of the tagped transformer is re-
duced. The volt-ampere burden will be approxi-
mately proportional to the sguare of this setting.
The burden of the polarizing circuit is not affected
by the tap setting. '

'RECEIVING, HANDLING AND STORAGE

These relays, when not included as a part of a

control panel will be shipped in cartons designed to
.,,.nprotect them against damage, Immediately upon
i eceipt of a relay, examine it for any damage sus-
—iained in transit, H injury or damage resulting
from rough handling is evident, file a damage claim

at once with the transportation company and prompt-

ly notify the nearest General Electric Apparatus
Sales Ogﬁce.

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 tobe installed immediately,
they should be stored in their original cartons in a
place that is free from moisture dust and metallic
chips. Foreign matier collected on the outside of
the case may find its way inside when the cover is
rellzuoved and cause trouble in the operation of the
relay.

DESCRIPTION

GENERAL CONSTRUCTION

The mho unit of the Type CEY13A relay is of
the four pole induction cylinder construction, with
schematic connections as shown in Fig. 6. The two

- gide poles, energized with phase-to-phase voltage,

__Jroduce the polarizing flux which interacts withafhe
“flux produced in the back poles, energized with a
percentage of the same voltage to produce the re-
straint torque in the relay. The flux produced in
the front pole, energized with the two line currents
asgociated with the phase-to-phase voltage used,
interacts with the polarizing flux to produce the
operating torque. The torque equation at pickup is
therefore:

T = O = EI cos {0-8) - XE2

. where E is the phase-to-phase voltage
"1 is the delta current (I1-1p)

8 is the angle' of maximum torque of the relay

AFY

B is the power factor angle
K is a design constant

Dividing through by E2 and transposing reduces the
equation to:

Y cos (p-8) = K

Thus, the relay will pick up at a constant component
of admittance at a fixed angle depending upon the
maximum torque angle of the unit, herce the name
mho unit,

The mho unit contacts are of fine silver for low
contact resistance and are of the ideal design of
two cylinders at right angles, which provides a point
contact without using an actually pointed contact.
To protect the contacts from damage caused by high
operating torques under short circuit conditions,
a felt clutch is provided between the shaft and the
contact arm,
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A combination target and seal-in element is
 mounted at the top of the relay and is connected in
“series with the tripping circuits,

Fig. 1 shows the locations of the component
parts of the relay visible when the relay is removed
from its case.

CASE

The case is suitable for surface or semi-flush
panel mounting and an assortment of hardware is
provided for either method. The cover attaches to
the case and carries the reset mechanism when one

.. -is required, Each cover screw has provision for a

Sealing wire.

The case has studs or screw connections at
both ends for external comnections. The electrical
connections between the relay uvnits and the case
studs are made through spring back contact fingers
mounted in stationary molded inner and outer blocks
between which nests a removable connecting plug
which completes 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.

MHO Distance Relay Type CEY13A

The relay mechanism is mounted in a steel
framework called the cradle and is a complete unit
with all leads terminating 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 cage. The case and cradle are so constructed
that the relay cannot be inserted in the case upside
down. The connecting plug, besides making the
electrical connections between the blocks of the
eradle and case, also locks the lateh in place. The
cover, which is fastened tothe case by thumbscrews,
holds the connecting plug in place.

To draw out the relay unit, the cover is re~
moved and the plug is drawn out. Shorting bars are
provided in the case to short the current trans-
former circuits. The latches are then released, and
the relay unit can be easily drawn out,

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 location should be clean and dry, free from
fust and excessive vibration and well lighted to
. «acilitate ingpection and testing,

MOUNTING

The relay should be mounted on a vertical sur-
face. The outline and panel drilling diagram is
shown in Fig. 10,

CONNECTIONS

. _The internal connection diagram for this relay
is shown in Fig. 9.

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

ADJUSTMENTS

At the time the relay is put in service, it is
necessary tomake appropriate restraint tap seitings
to adapt the relay most advantageously to the par-
ticular application. The line impedance as viewed

irom the secondary can be calculated from the
formula:

Zgee. = Zpri, * CT ratio
PT ratio

The restraint tap setting can then be determined

. "~om the relationship:

A
<

Min, Ohmic Reach

% tap = Degired Ohmic Reach X 100

In making these settings and calculations the
following points should be remembered:

1. All values of ohmic reach are phase-to-
neutral as noted on the nameplate,

2. The ohmié reach is inversely proportional
to the tap setting on the right-hand tap block.

¥or example, if 100 per cent will give a 3ohm reach
with the 75 degree angular sétting, then 75 per cent

, would give a 4-ohm reach.

3. The reach at some angle different from
maximum torque is less by the cosine of the angle
between the line and the relay maximum tforque.
For example, the reach along a 70-degree lines with

a 75-degree relay setting would be the cosine of

5-degrees times the reach at maximum torgue as
determined from the preceding paragraphs.

4. The ohmic reach on the basis of T5-degree
angle of maximum torque must not be increased

beyond 12 ohms, otherwise the restraint voltage may

not be sufficient to reset the elutch upon the clearing
of a fault,

5. The total chmic reach, including transient .

overreach, must not be great enough so that the
relay will outreach the fault detector at the remote
terminal,

"INSPECTION

Before placing a relayinto service, the following
mechanical adjustments should be checked, and fault
conditions corrected according to instructions for
the preceding adjustments or under MAINTENANCE,
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The armature and contacts of the target and
c geal-in unit should operate freely by hand.
| There should be a screw in only one of the taps
o0 the right-hand contact of the target and seal-in
1mit.

‘ The target should reset promptly when the
i reset button at the bottom of the cover is operated,
with the cover on the relay.

There should be no noticeable mechanical
friction in the rotating structure of the mho wmits
and the moving contacts should barely return to the
right when the relay is de-energized,

K ) There should be approximately 1/64 inch end
“play in the shafts of the rotating structures, The
fower jewel screw bearing should be screwed firmly
into place, and the top pivot locked in place by its
set screw.

PERIODIC INSPECTION

The relay should be inspected as described
under INSTALLATION at least once every six
months. B should also be checked electrically to be
sure that the mho unit and the target and seal-in
unit will operate properly.

%J PERIODIC TESTING

The relay may be tested for pickup and maxi-
mum torjque angle calibration in place on the panel
through the use of the portable test box, (1021.201),
test reactor, test resistor, and the relay test plug.
The calibrated test resistor and test reactor are
used together to provide fixed impedance at angles
of 30 degrees and 60 degrees lag. The resistor
used alone provides an impedance at zero degrees
and the reactor used alone provides an impedance
& an angle nearly 90 degrees lag., The relay pickup
g tan be determined at one of these angles and trans-

lated into the relay reach at the maximum torque
acgle through the cosine of the angle relation pre-
viously explained, The maximum {orque angle can
v be checked by measuring equal impedances at two
i angles equidistant from the expected angle of maxi-
: mum torque. The connections for using the test box,
?est reactor and resistor are shown in Fig. 7.

e

l_!h'l'ests of the operating characteristics of the
.hu:ncan be made by means of the connections
ot 1111 Fig. 8B, In using this circuit, the relay
!romctg clup at any phase angle can be determined
at thi € quotient of the voltage and pickup current
i 5 hmzle. In using the circuit of Fig. 7 the
the hu]? ilracterislic i determined directly from
s of mpedance, Ry + jXg. In both cases the
o of the circult will be phase-to-phase and
o dcquently twice the amount of impedance calcu-
"¢ as the relay setting inder ADJUSTMENTS,

' The
“ means dpolarity of the

-

DRLLED
-
|

LRI VAY IR

[ relay can be checked by
the circuit in Fig, gA. With these con-

MHO Distance Relay Type CEY13A

I there is reason to believe that the jewel is
cracked or dirty the screw assembly can be re-
moved from the boitom of the unit and examined
under a microscope, or the surface of the jewel
explored with the point of a fine needie. When re-
placing a jewel, have the top pivot engaged in the
ghaft while s¢réwing in the jewel screw,

All nuts and screws should be tight, with par-
ticular attention paid to the tap plugs.

The felt gasket on the cover should be securely
cemented in place in order to keep out dust,

The contact surfaces should be clean.

The moving-contact backstops should be clean.
The backstops should be wiped clean at regular in-
tervals with a cloth moistened with carbon-tetra-
chloride solution.

MAINTENANCE

nections and with the restraint tap on 100 percent,
the mho unit contacts should remain open. If one
of the restraint taps is removed the contacts should
close. ‘

CLUTCH ADJUSTMENT

The cluteh should slip at a torgque corresponding
to approximately 5-7 grams applied at the contact
and normal to the contact arm. This is equivalent
to a pickup of 3 to 3.5 amps. at maximum torque
angle, rated voltage and zero restraint. H it is
found that this adjustment has been disturbed, it can
be restored by means of the steel collar at the
upper end of the ghaft. Loosen the set screw in the
collar and rotate the collar through the number of
half turns necessary to obtain the correct pressure,
The set screw fits into a groove on the shaft which
explains the need for half-turn steps.

Note that the clutch glip is limited by a pin on
the moving contact arm, The restraint voltage
supplied by the tapped transformer must be suffi-
cient to reget the clutch against the 6 gram clutch
pressure. Hence a 33 percent tap (9 ohm) setting

as previously noted will be about the limit of reach
which can be tolerated.

CONTACTS

The contact gap should be 0.020 inches. This
should be measured between moving ahd stationary
contact tips and should not include wipe of the

to 0.010 space between the stationary contact brush
and the felt pad. -

stationary contact.brush, There should be a 0.005 P(

Bilver contacts should never be handled or
touched by bare hands, because a dampness on the
hands may cause the formation, on the contacts, of
silver salts which have high resistance.
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For 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 yet it will clean oif any cor-
rosion thoroughly and rapidly. Its flexibility in-
sures the cleaning of the actual points of contact.
Sometimes an ordinary file cannot reach the points
of contact because of the obstruction offered by
some relay part, but the flexible burnisher can be
drawn through the contacts while they are held
together, thus cleaning both simultaneously and at
the correct contact points,

The burnishing tools can be obtained irom the
factory but if none is available the best substitute
is a sharp knife or a very fine file. The scratches
produced by these tools will be deeper than those
made by the burnishing tool and, therefore, the con-
tacts may deteriorate more rapidly:

Under no circumstances should emery or
crocus cloth be used to polish relay contacts, Par-
ticles of the abrasive may become imbedded in the
silver and prevent the contacts from functioning.

RENEWAL PARTS

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

When ordering renewal parts, address the

nearest Sales Office of the General Electric Com=~
pany, specify guantity required, name of part wa.nted,l
and give complete nameplate data, including seria
number. If possible, give the General Electric
Company requisition number on which the relay was
Turnighed,
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WHEN YOU NEED SERVICE

or rebuild any elactric apporatus, o G-E service shop near you is availoble day
Latest foctory methods and genvine G-E renewol
For full informaotion about these services,

{F YOU NEED TO REPAIR, recondition,
and night, seven days a week, for work in the shops or on your premises,
parts are used to maintain the original performance of your G-E equipment.

contael the nearest service shop or soles office listed below:

Atlonto—Chomblas, Ga,.. .. .463% Peotchires

Indus. Bivd,

Boltimore 30, Md........... 920 E. Fort Ave,
Bosion—Medford 55, Mo, . ..., ... .. Myslic
. Volley Plowy.

Buffelo 1Y, N Yool iaunvans 318 Urban &1,
Charleston 28, W, Ya., 306 MacCorkle Ave,, S.E.
Charlotte, M. C...ovu v unths 2328 Thritt Road
Chicago 32, M., . ... .nnuu 4360 W. 47th S,
Cincinnati 2, Ohio, ... ..... Add W, Third 5t
Cleveland 4, Ohio. . ... 4966 Woodlond Ave,
Columbus 15, Ohio.........213 Corzens 5t.
Dalloy 9, Texas, . ........ 3202 Monor Woy
Danver 5, Colo,, . v . voueuns 3353 Larimer 51,
Detroit 2, Micho. ... nus 5950 Third Ave.
Houston 20, Texm, . 5534 Harvey Wilson Drive
Johnstown, Pa.. . .ovvinai s 841 Ook 5.
Xonsos City B, Me.. . .....-.. 819 E. 19th S
Los Angeles 1, Colif,. . ... 4900 Stanford Avae.
Milwoukee 3, Wike...... 940 W, 5t Paul Ave.
Minneapolis 12, Minn,..... 2025 4%th Ave., N.

New York T4, N, Y 416 W. 13th 5.
Philadelphic 23, Pa.. 1040 E. Erie Ave,
Pittsburgh &, Pa.. .o ovuvaet, 6519 Penn Ave,
Poriond 18, Oregen. . .. 2727 N.W. 29th Ave,

APPARATUS SERVICE SHOPS

Richmond 24, Ya.. . ....... 1400 Ingrom Ave.-

St Lovis 10, Mo, ... v et 1115 East Rood
Salt Lake City 4, Wich.301 S. Seventh Wes) 5t.

Abllene, Texas, . ..owveenen-. 442 Cedor 5t
Akron B, Ohio, . .. .ovvvinns 335 5. Main 51
e I A 90 Stote 5t.
Albuguerqus, N, Mex.. . .. 323 Third St., S.W.
Alexendria, lo.. ... coevuan s 720 Murroy 5t
Allentown, P8us v v vu v nvnnn 1014 Homitton 5t.
Amarille, Texes. ......... AQ2 Amorillo Bldg.
Appleton, Wist.. . ..... 531 W. College Ave,
Afionta 3, Go...... 1840 Peachtres Rd., N.W.
Augusto, GO, .. cvnenieas 423 Mosonic Bldg.
Avgusto, Me_ L. iiaiaeia e 15 Grove 5,
Bokersfield, Colif.. . ......... 211 E. 18th 5t
Baltimore 1, Md.. . ..o vvo. o111 Pork Ave,
Bangor, Maine. . ..... e 77 Centrol 5t.
'Baton Rouge &, la........ 3170 Florida Blvd,
Battle Cresk, Mich...... 25 W. Mithigon Ave.
Becumont, Texas. ... .. ...1385 Calder Ava,
Billings, Mont.. ..o vvennann 107 % N. 27th 5t
Binghamton, N Y. .. oo v anl 19 Chenango 5t
Birminghom 3, Ala... ... 1804 Sevanth Ave, N.
Bismorck, N, Dek.. . .... .. .. 117 Fifth 51,
Bluefield, W.Va.P.O,Boxdd7, Appalochion Bldg.
Boise, ldaho, ... vh v 1524 Idohe 5%
Boston 1, Mass.. . ..oo0 s 140 Federal 51.

Buffalo 3, M. Y.... .....535 Waoshington 5%
Butie, Mont.. P.O. Box B34, 103 N, W yoming 51.

Canien 2, Ohin. ..... 700 Tuscarowes St., W.
Cedar Ropids, lowa, . ... 10 Second St., 5.E
Chareston 28, W. Va..306 MarCorkla Ave., S.E
Chardotte L, . Cooouennna - 112 S. Tryen St
ChorloHerville, Ya.., . . ....... 123 E. Main St.
Chattonoega 2, Tenn.. .. .. 832 Genrgia Ave.
Chicogo 80, 1IL.. P.O. Box 59704, 840 S. Conal St.
Cincinnoti 2, Ohio. . ....... 215 W. Third Si.
Clevelond 4, Ohlo. .. .. 4946 Woodland Ave.
Columbia 1, 5.C..P.O. Box 1434, 1420 Lady St,
Columbuws 15, Ohie. . ... ..., 40 5. Third St
Corpur Christ], Texos....... 205 N. Chuparral
Dollas 2, Texas. .. ccvuvn s 1807 M. Lomar 5t
Davenport, lowa.......... 511 Fershing Ave.
Daylen 2, Ohlo...... 11 W. Monument Bldg.
Datver 2, Colo.. ... . ... 450 Seventesenth St
Des Moines @, fowa....... 505 W. Fifth Ave,
Datroit 2, Mich.. . ........ 700 Antoinette St
Duluth 2, Minn......vvnns 14 W, Superior St

Eimira, M. Y. .. .. .Main ond Woodlawn Aves,
El Paso, Texas...........109 N. Oregon &t

Erie, Po.....ovviuninnernns 1001 State 5t.
Bugene, Ore.. .o oiviiienne, 410 High 31
Evonsville 19, Ind........ 123 N.W. Fourth 5%,
Fairmont, W.Va.. o coveuan 310 Jocobs Bldg.,

P.O. Box 1624

Hawali: Amerkcan Feclors, 1td,, P. O. Box 3230, Henelulu 1

Fot sarvice cutside the Unitad Siates,
Conady, and Howaii, tonwll the
neorest offica of the Intamotional
General Hactric Company,

San Francisce 3, Collf.. . ... 1098 Horrizon St
Seattle 4, Waosh,,........ 3427 First Ave, 5.
Spokone 3, Wash.. .. .... 5. 155 Shermon 51,

APPARATUS SALES OFFICES
Fargus Falls, Minn. 108N, Courf Ave. P.O.Box197

Flint 3, Mich., ....0vvn.s 653 . Saginow 5.
Fort Wayne 2, ind........ 127 W, Berry 51
Fort Worth 2, Texos,....408 W. Seventh 5t.
Fremo 1, Calif.. ........ 407 Patterson Bldg.

Tulore ond Follon 5t.
Grand Rapids 2, Mich., 148 Monros Ave,, NW.

Greensbore, . ... o ... ss 301 §, Elm 51
Greenville, 5. C...... 108 W. Washingten 5t
Gulfport, Miss.. . ....... .. 207 Jo-Fron Bldg.
Hogerstown, Md....... Profesrional Arts Bldg.
Horrisburg, Po....ooovu vt 300 N. Second 51,
Hortford 3, Conn. . oo v -0 410 Asylum 5t
Houston 1, Tenas......... 1312 tive Oak 5i.
Huntsville, Alo.. ...... veas.1107 Times Bldg.
indianapolis 4, Ind.. .. ..... 110 M. Mlinois St,
Jockson, Mich,, . ......120 W, Michigan Ave.
Jackson 1, Miws.......... 203 W, Capitol 51,
Jacksonville 2, Flo.. . ....... 700 E. Union 51,

Jamestown, N. Y., .P.O. Box 548, 2 Second 5t.
Johmson Clty, Tenn,...321.323 W. Walmt 5t
Johnstewn, Pa.. ... ... 0 841 Dok St.
Joplin, Mo, . P.O. Box 948, 220V2 W, Fourth St
¥olomozoo 3, Mich.. . .....112 Parkway Ave,
Konsos City &, Me.. . ..106 W. Fourteanth St

Knonville 08, Tenn........ 00 402 S. Gay. 5.
Lansing B, Mich. 308 Michigan Notional Tower
Lexington, Ky....... First Nationol Bonk Bldg.
lincoln 8, Nebr.. Sharpe Bidg., 206 S. 13th 5t
Litle Rock, Ark......... 103 W. Capitol Ave,
Loy Angeles 54, Calif.......212 N. Vignes St
Louisville 2, Kyou n v v ien s 455 S, Fourth 51
Maocon, GO ..eauen [ 482 Cherry St
Madison 3, Wisc. . ........ 14 N, Carroll 5t
Monchester, M. H............... 875 Elm 5t.
Hedford, Cre., P.O. Box 1349, 205 W, Main 5t,
Memphis 3, Tean.. .o vovuenn B N. Third 51
Miomi 32, Fla........... 25 5.E. Second Ave.
Milwoukee 3, Whac,. . ... 740 W, 51, Poul Ave,
Minneapolis 3, Minn.. ........ 12 5, Siath St
Mobile 13, Ala....... vur -S54 81, Joseph 5t.
Montgomery 4, Alo.. ... .205 Montgomery St
Naoshvitle 3, Tenn.. .. .. ... 234 Third Ave, N.
Hewark 2, M. L. .ovvnnnnnnns 744 Broad Si.
New Haven &, Conne. o0 oot 129 Church St.
New Orleans 12, Lo,........ 837 Gravier S,
Naw York 22, N. Y.. .. ... 570 lexington Ave.
Niogara Falls, N, Yoo o oo oo. o 253 Sacond 5t.
Horfolk 10, Vo, ........ .. 22% W. Bute 5t
QOoklapd 12, Calif.. . ...... 409 Thirteenth 51

Oklghoma City 2, Okla... . 119 M. Robinson St
Omohe 2, Nebr.. . ... ..40% 5. Seventeenth 5t
Pascg, Wathe. .. ..ooeiun s 421 W, Clark St

GEZ.B55

Toledo 4, Ohia, . .......- 1 So! St. Clair 5.
York, Pou. oo ouiv v i iann 54 N, Harrison 5t
Youngstown 5, Ohio. . ..272 E. indianclo Ave.

Peorio2, M........... .309 Jetferion Bldg.
Philodelphio 2, Pote...o. oo n 0 1405 Lotuat 5.
Phoenix, Ariz. 7.0, Box 4037, 303 Luhrs Tower
Pittsburgh 22, Pa.......... 535 Smithfield 5t
Portland 3, Maine. ........ 477 Congress 51,
Portlond 7, Ore, .. ... ... 920 S.W. Sixth Ave,
Portsmouth, Ohio. . P.O. Box 37, 721 Sixth 5%
Providence 3, R. L. .. ... industrial Trust Bldg.
Roleigh, H. C.. . ... ... .. 334 Faysttaville 5t
Rending, Pa.. . ... nul s 31 N. 5ixth 51,
Richmond 17, Va.......... 700 E. Fronklin 5t
Riverside, Calif.. .. .......... 3808 Mhain St
Roanoke 16, Va., . . .$20-924 §. Jefierson 51,
Rochester &, N.Y.. .. . < c.ooal e 8% E. Ave,
Rockford, ML, .. ............ 110 S. First 51,
Rutiend, VY., ... .. R 38%4 Cuenter 5t
Sacramento 14, Calif.. ... ... 624 Forum Bldg.
Saginaw, Mich.. . . Second National Bank Bldg.
St lovis 1, MO . oeienninnnns 818 Olive St.
Salt Lake City 9, Utah. ...... 200 S, Main 5t
San Antonio 5, Texas....310 S, St. Mary’s St
San Diego 1, Calif... ... .. 1240 Seventh Ave.
Son Francisco &, Colif.. . .235 Montgomary 5t
Saon Jose 10, Calif. ... ....... 440 Park Ave.
Savannoh, G, .0 <a.aiaau. 4 E. Bryon St,
Seotte 4, Wosh.. . .. ...... 710 Second Ave.
Shreveport, la.. . ... . ..., 910 Shelby Bidg.

Sioux City 13, Yowa, 572 Orpheum Electric Bldg.
Sioux Fally, S. D......306 South Phillips Ave.
South Bend 1, Ind.. .. .112 W, Jufferson Blvd.

Spokane B, Wash.. . .. ...... S. 142 Posi 5,
Springfield, Wl............. 807 E. Adoms 5t.
Springfield 3, Mesr.. ..., ..., 1387 Main St
Stockton, Calif,....... 11 Seo. Son Jooguin St
Syroause 2, N Yoo ool 113 5. Sglino St.
Tacoma 1, Wash.. .. . 1202 Washington Bldg.
Tompo 8, B0, . o oeannen. 1204 North A St
Toledo 4, Ohia, . .......-. 420 Modison Ave,

Trenton B, M. J...........214 E. Honover 51
Tucson, Ariz.. . P.O. Box 710, 650 N, Sixth Ave.

Tolkas 3, Qi o e v v i a s 220 5. Boston Ave.
Uhica2, NoY.o o evenn e 258 Genesee Sho
Washington 5, D.C.. .. ... 777-14th 51, N.W,
Voterbury 89, Conne...... . 111 W. Main 51
Woterlog, lowa, . ... ... .- 206 W, 4th 5.
Wenatchee, Wosh.. . 328 N, Waenalches Ave.
Wheeling, W. Vo...... \ .. .40 Fourteenth St
Wichita 2, Kan... . cvnuevuasn 200 E. First §1,

Williamston, M. €..... .. ....115 E. Main St
Wilmington 98, Dal... .. .1326 N. Maorkel St.
VWorcestar B, Most.. .. ...... 1 507 Main St
York, Pa........s.ce.. .56 K. Harrison S0
Youngtown 5, Ohio. . . .272 E. Indioncla Ave.

Cencda: Cenndion Ganaral Elsctric Company, Lid,, Torents - 35

GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.
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