GEH-1837B

I N ST R U C Tl O N s Supersedes(GEH-1937 A

HIGH-VOLTAGE CONTACTORS
A-C, AIR-BREAK TYPE

1C2812-E100 1C2812-F100
1€2812-E10I 1C2812-G100

INTRODUCTION When unpacking them, handle carefully to prevent
damage. See that there is ng packing material or other
foreign matter inside the, chutes; and make certain
that they are dry. Mount the chutes by easing them
onto the upper and lower arcing horn extensions as
far as they will gof Observe the notice on the front

These instructions cover high-voltage, a-c air-break
contactors—outlined in Table I. The contactors are
designed for equipment used in starting a-c motors
with line voltage from 600 volts to a maximum of

5200 volts. A . .
of the chute, shownin Fig. 2. Figure 3 shows the differ-
ence between pfoperlydand improperly seated chutes.
TABLE | The weightloffthe"arc chute itself holds it in place
;  when correctly seated. The chute may be mounted

Ic2812- OPEN POLES | CLOSED POLES
i  ELECTRICAE=INTERLOCKS

l
__E100 3 _ The, electrical interlock consists of three contact
—E101 units, eaell with one normally open and one normally
—F100 5 — ! g

: A
—G100 3 3 !

STANDARD CONTACTORS—IC2812-E100 AND
IC2812-E101

RATINGS

The standard contactors, IC2812:E100 and IC2812-
E101 (see Fig. 1), are three-pole,ynormally open con-
tactors, rated 200 or 400 ampeéres, ‘edntinuous; with
a maximum interrupting capacity ‘of 50,000 kva, and
a maximum ‘‘let-through’’seurrent of 58,000 amperes.

OPERATING MAGNETS

The IC2812-E100 and -E101 contactors are pro-
vided with a-c and d-@operating magnets, respectively,
both have continudus-rated coils.

Control voltagefoerfenergizing the coils should be
within 85 to 110 percent of the control voltage.

ARC CHUTES
The are chutes are shipped unmounted. They must
be moéunted before applying power to the contactor. Fig. 1. 1C2812-E100 high-voltage contactor.

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

GENERAL &3 ELECTRIC



GEH-1937B High-voltage A-c Air-break Contactors

Seat chute so this line
(lower label only)
rests on metal support

Fig. 2. Arc chute guide notice.

Fig.3. Viewshowing arcchutes1 and 2 improperlyseated
with top of chute not pushed down into placey on arcing
horn. View also shows arc chute 3 properly seated with
edges of chute parallel with phase barrieriand edge of
contactor.
closed contact. These contacts are ‘mechanically con-
nected to the main shaft of the«ontacter, and move
when the contactor operates.

Adjustment of these interlocks )is critical to the
operation of the contactor,Figuré® should be followed
in making this adjustment. Also, see Table II.

TABLE 11
(Refer to Fig. 40 for Interlock No.)

MAIN CONTACTS FULLY CLOSED
(Magnet Armature Laminations Held Against Stationary Magnet)

(Dimensions in Inches)
Interlock No. 1 2 | 3
Dimensioniit*®! 3/8 3/8 1/32
Trével “‘KY 17/32 17/32 17/32
N2O. Tip Wipe 1/16 116 1/16
N.C.Tip Gap 3/32 3/32 | 3/32 |

*\Trade-mark of General Electric Company.
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The electrical rating of the interlock is 15 ampeses,
continuous; 60 amperes, ‘make’ current; with cur-
rent interrupting values, as listed below in Table III.

TABLE 111
A-C INDUCTIVE

Normally Open or Normally Closed

Volts One ‘Interlock-Amp '

1o 60 i

220 30 i’

440 12 |

' 550 8 |
‘ \

D-C INDUCTIVE

Ngrmally Open or Normally Closed
Volts One Interlock-Amp Tw° "."e"|°"‘5
77777 in Series-Amp
125 1.8 3.0
250 0.5 0.8
600 0.2 0.3

DOOR INTERLOCK

The door interlock can be furnished with all forms
of the IC2812 contactor. When applied to Limitamp*
controllers or to any other form of enclosure, the in-
terlock prevents the opening of enclosure doors with
the contactor in closed position.

Adjust the door interlocks according to the in-
structions on Fig. 5.

Since the operation of electrical interlocks is effected
whenever the door interlock is adjusted, the elec-
trical interlock should be readjusted according to
Fig. 5.

IC2812-F100 CONTACTORS

The IC2812-F100 contactors are identical to the
IC2812-E101 contactors except for the number of
poles. Therefore, the instructions above for the -E101
contactors also apply for the -F100 contactors.

To operate the five-pole device a d-c magnet is used
with intermittent rated coils with an economy resistor.

1IC2812-G100 CONTACTORS

The 1C2812-G100 contactors consist of three nor-
mally open poles which are identical to the 1C2812-
E101 contactors and are mechanically interlocked to
three normally closed poles. The instructions given
above for the -E101 contactors apply to the -G100
contactors, with the following exceptions:

The normally open poles and normally closed poles
of the -G100 each have their own d-c magnet. The

s



PROCEDURE FOR REPLACING A-C COIL
FOR HIGH-VOLTAGE CONTACTOR 1C2812-E100

SUPPLEMENT TO GEH-1937B

Barrier
IIBII

To remove coil
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A-c coil removal, for 1IC2812 5000-volt air-break contactor

The following procedure for replacing a-c coils 2. Remove the bolt and bracket at ‘‘A’’ for the
supersedes ‘the procedure described on Page 6 of right-hand barrier.
GEH=1937B:

3. Remove barrier ¢“B.”’
1. Remove the coil leads from the terminal board
and®let them hang free. 4. Remove the two screws at ‘‘C”’ in the.arma-
ture which hold the fulcrum plate “D.”’
(Note: Do not handle coil by the leads as
this may break the leads.) 5. Slide out fulcrum plate ‘‘D’’ to the left.



6. Remove armature ‘‘E’’ to the left.

7. Remove coilretaining springs ‘‘F’’ from their

studs.

8. Unscrew and remove left stud ‘“‘G’’ from the

back support.

9. Remove the coil by pulling it forwardand then

to the left and up.

10. When replacing the coil, place it as low as
possible in the stationary magnetic structure ‘‘H.”’

{4500)

the -coil with the word‘‘Front’’ as shown. (Th

The armature center lég should then have cleara@ -
with the coil in any part of its movement. ASSQ ‘
fro

of the coil has the edges of the center hole ro

to prevent binding of the armature ‘‘E’’ during mag-
net operation. This may beused to determine which
side is the front in case the wording has beén ob-
literated.)

11. The fulcrum plate ‘“D”’ dome on
the front to permit self alignme e armature
‘““E.”’” In assembling the ar ake sure this

raised part of the fulcrum away from the
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High-voltage A-c Air-break Contactors GEH-19378B

normally closed part has no blowouts or arc chutes;
therefore, this contactor has no interruption rating.
These contacts establish circuit only, and should not
be opened with current flowing.

The operating magnets for the 1C2812-G100 nor-
mally open contacts are the same as the d-c magnets
(previously described) of the -E101 contactor. The

RIGHT HAND
FRAME
ARC Rlo| 2o |2
CHUTES 2 @ @
TN TNy 7 See Fig.4b
| [ ) for view of
~ A A N4 interlock in
® ® ? this direction
2 |de |de
ELECTRICAL __ # i i
INTERLOCKS
Fig. 4a. View from front of contactor showing electrical
interlock arrangement.
CONTACTOR
MAGNET.
ADJUST
WL CLOSED
OPERATING VA N S
\ ﬂ /tr Mo 0q
G CONTACTOR
f ‘ SHAFT
|
n 1 /
K= TRAVEL
| o— —

Fig. 4b. View with main contactsfully “élosed (contactor
energized)t

CONTACTOR
MAGNET

OPEN

OPERATING
ARM

CONTACTOR
SHAFT
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Fig'w4c. View with main contacts fully open (contactor

energized).
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1 ¥ <2—INTERLOCK
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e A

® 9

oo . 27
RIGHT MAND T RAME —==

Groovelop link"must line up with edge of bearing
within 312. Adjust it necessary by turning

eccentric screw. This alsochanges electrical
inferlock setting

Fig,52%, View looking down on door interlock.

normallyy closed contacts are operated by an inter-
mittent rated magnet. A resistor is added to the coil
circuit after the contactor has closed, to reduce the
current in the coils.

INSTALLATION

For convenience and safety in moving the con-
tactor, use the lifting holes at the top of the steel side
plates; and, likewise, use an equalizer bar or spreader
for the cable sling.

Although the contactor has self-aligning bearings,
it is advisable to mount it on a flat, horizontal surface.
The contactor should be anchored by screws or studs
at the mounting feet. If the contactor is not installed
in a metal enclosure, at least eight to ten feet of arcing
clearance in front of the unit is advised for protection
of personnel.

Observe the following precautions before applying
power to the contactor for the first time.

1. Remove shipping supports, blocks or ties used
for protecting the contactor in transit.

2. Carefully inspect all parts of the contactor.
Operate it by hand to see if all parts work freely. Be
sure that contacts strike squarely with their sides in
line within 1/16-inch.

3. Remove protective grease or oil which may be
on the magnet face, as the grease could collect dust
and dirt, thus promoting a sticking of the magnet.

4. See that all parts of the contactor are clean.
High-voltage equipment fails if too much dirt ac-
cumulates.

5. It is of utmost importance to mount the arc
chutes before applying power to the contactor, since

3



GEH-1937B High-voltage A-c Air-break Contactors

the arc chutes are essential to confine and extinguish
the arcs. Without the chutes, the arcs may do serious
damage. See the section on ‘““Arc Chutes’” and also
refer to Fig. 2 and 3.

MAINTENANCE

Contact life depends on the severity of service re-
quired for the device. The contactor should be thor-
oughly inspected after every 50,000 operations.

CAUTION: All power should be discon-
nected from the contactor before any in-
spection is made.

In routine inspection, check for loosened screws,
nuts, bolts, cable clamps, and electrical interlocks.
It is important to check contact wear and contact

Blowout support Insulation
2 — : ‘

-
Stationary L =y > —_ {
contact y N “$+—Contact
1 support
Insulation shouldered
C)\ bushing

Washer

Pivot of
contact assembly
Loop can be over
mounting screw

Heavy string
or fine wire

balance

force. Lubricate the bearings once a year with a\good.
grade of ball-bearing lubricant.

WHEN TO REPLACE CONTACTS

Outlined below is the proper method for deter-
mining when it is necessary to replace contacts:

1. Use Fig. 6 as a guide. With_the contacts in the
completely open position, measuregthe distance, B,,
between the two spring supports. Také measurements
at the indicator lines moulded inte the support and
bracket.

2. Next, with the contacts in/the completely closed
position, measure the distance, B., between the two
spring supports.

3. Subtract B.ffrom_B,. If the difference, A, is
less than 3/32-inch* (see Table IV), replace both the
movable andgstationary contacts. Contacts not re-
placed at, this time may overheat or weld together.

In making measurements, any of the normally open
contacts may be held in the closed position by block-
ing the afmature with a wooden block or wedge. A-c
armdatures, should be closed by applying pressure
difectly, to the laminated armature. An incorrect in-
dication of the contact wear and wipe will be obtained
ifypressure is applied to the support, due to the normal
amount of play between the armature and the support.

The contact gap (‘C” in Fig. 6) is set correctly at
the factory, and it is not necessary to recheck this gap
unless some major work is done on the contactor.
The gap is measured as the shortest distance between
the movable and stationary contacts. The force re-
quired to close the armature through the last part
of its stroke will be high, because close to its sealed
position it operates against a kick-out spring nor-
mally used to assure quick release of the magnet.

Fig. 6. View of contacts in openy positien with letters -
designating important contact dimensions. *1/16-inch on the IC2812-G100 normally closed contacts
g g '/mp
TABLE 1V
(Refer to Fig. 6)
com?grss;nlgNwwEn CONTACT FORCE
CONTACTOR MEASUREMENT ““A"" NEW CONTACTS IN (POUNDS)
1C2812- OPEN POSITION
Replace When MEASUREMENT *“‘C"’ Initial Final
New Contacts Measurement ‘A"’ nitia ina
Reaches (Contacts Open) | (Contacts Closed)

—E100
—E101
—F100 3/16-in. 3/32-in. 3/4-in. 8% to 10% 14t0 16
—G100
{N.Q, contacts only)
=G100

{NE: contacts) 9/64-in. 1/16-in. *27 /64-in. **8 Vs to 10% **9Ua to 11%

*Measured when gaps between movable and two stationary contacts are equal.
#*Total force for one bridge contact.

4
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High-voltage A-c Air-break Contactors GEH-1937B

Fig. 7.

Fig. 8.

ARC CHUTES
UpER ATING

A4 HHUTES
[hiigatl ATING

Method of removing stationary contact.

In taking measurements on the normally“elosed
contacts of the IC2812-G100 contactors,/the arma-
ture must be forced to the closed positiomyin order
to fully open the contacts.

REPLACING CONTACTS

Replacing Normally Open Contacts

In replacing normally open contacts, work from
the front of the contactor following the steps de-
scribed below.

1. Remove the arc chute by Jifting gently from the
upper and lower arcing horn extensions. Exercise care
in handling the chutesyso that they will not be dam-
aged by tipping of aceidental blows.

2. See Fig. 7%Using"a long (14-inch) screwdriver
or 9/16-inchg8ecketWwrench, remove the front bolt
holding,the{upper¥arcing horn. Using an open-end
1/2-inch wrenchyfremove the bolt at the back, and
remove the upper arcing horn.

3"3Reéaching in between the pole pieces, remove the
loese compound arc deflector resting on the stationary
contaet.

4. See Fig. 8. Remove the stationary contact by
removing the bolt immediately above the contact.
Use” either a standard 14-inch screwdriver or 1/2-
ifich socket wrench.

5. Before removing the movable contact, the sta-
tionary contact should be replaced first to retain the
proper contact alignment of 1/16-inch. When re-
placing the bolt and lockwasher, the bolt is threaded
into the nut which has been held in place by a nut
retainer.

6. See Fig. 9. To remove the movable contact,
block the magnet armature closed, thus exposing the
movable contact bolt. Using a 1/2-inch socket wrench
or screwdriver, remove the bolt and contact. Re-
place the contact, being certain that the shunt is be-
tween the flatwasher and the movable contact. The
movable contact support is tapped to receive the bolt.

7. Check the alignment of the edges of the con-
tacts to make certain that the movable and stationary
contacts are within 1/16-inch.

8. Make certain that all contacts in all phases open
and close at the same time or within 1/32-inch. After
adjustment, tighten all bolted connections.

9. Replace the compound arc deflector over the
stationary contact before replacing the upper arcing
horn.

10. Replace the arc chute.

Replacing Normally Closed Contacts for 1C2812-G100
Contactors Only

Both the stationary and movable contacts in the
normally closed part of the -G100 contactor are ac-

5



GEH-1937B High-voltage A-c Air-break Contactors

Fig. 9. Method of removing movable contact.

cessible from the front. Block the armature closed and
replace the movable contact by removing the holding
screw and bracket (see Fig. 10). The contact lifts off]
the pin. After replacing the movable contact it sheuld
be free to pivot slightly on the pin.

The screws holding the stationary contacts “are
directly accessible from the front. Before tightening
them, after replacing the contacts, remove th€ arma-
ture block; this will allow the movable contacts, by
the pull of the main springs, to align the stationary
contacts. The stationary contacts®’must strike the
movable contacts squarely, and allypoles must open
and close together, within 1/324nch.

Pin Contact

Holding
brocket

Holding
screw

Contact brocket

Fig. 10.  Position of the holding screw and bracket.

CONTACT FORCE

Insufficient contact force can cause overhgatingor
welding of the contacts. Excessive contact foreesfan
cause the magnet, if it is of the a-c type, to be noisy.
In addition, it may prevent proper closing of the
contacts. It is not necessary to check the contact
force under normal operating conditiens unless the
contact springs have been ddmaged or/there is some
reason to suspect incorrect contaet force.

When contact force is cHecked, @ spring balance
may be used in the manner‘indicated in Fig. 6. Note
the positioning of the loop, of¥string (or fine wire).
Also note the line of pull in relation to the contact
pivot. The spring balance feading should be corrected
for zero reading when held in the same position. If
the shunt is remevedan equivalent spacer should be
used to locate the/wire from the balance in the correct
position. Ifythe line/of pull is slightly off, the reading
will be increaséd. Move the balance to find the lowest
readifigmlUse T able IV for reference figures.

Kinal“eontact force is the force required to cause
the {contacty assembly to start to turn around its
pivot wheén the contacts are fully wiped.

Initial contact force is the force required to cause
theleontactor assembly to start to turn around its
pivot when the contacts are open.

To determine when the assembly starts to turn
around its pivot, use a thin piece of paper between the
contacts in checking final contact force—and be-
tween the die cast and moulded supports to check
for this motion when the contacts are open.

REPLACING A-C COILS

By the use of two 9/16-inch box wrenches, remove
the two bolts holding the movable fulcrum. Loosen
the coil spring holder bolts and rotate the coil spring
holders to clear the coil. Then the coil can be removed.

When reassembling it, make sure that the projec-
tion on the armature fulcrum faces away from the
stationary magnet and coil. The purpose of this pro-
jection is to provide self-alignment of the movable
armature.

REPLACING THE CONTACT SPRINGS

To replace the contact springs, first remove the
barriers by removing the bolts in front of the con-
tactor and sliding the barrier forward. Reach under
the lower arcing horn assembly with a screwdriver
and pry the spring forward, out of its lower seat.

Thread a length of heavy cord around the top of
the spring and drop the cord down to the bottom.
Pull the spring out with the cord (refer to Fig. 11).
To replace the spring, slide one end of the spring into
the recess formed by the shaft insulator and the con-
tact holder. Compress the spring with the thumbs
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Screw driver

Fig. 1. Method of replacing contact spring.

and insert the spring in the top seat. The bottom can
then be seated by prying with a screwdriver. Replace
the barriers.

REPLACING D-C COILS

Coils for Normally Open Section of 1C2812-E101,
-F100, -G100 Contactors

For replacing d-c coils in normally open contactors,
loosen the core bolt on the front coil (th€se are the
bolts which project upward through the coil bracket).
Detach the harness from she (ceil and remove the
coil. It is helpful to tag all leads.4Repeat with back
coil. When replacing the 4oils, the washer must be
centered around the core befor€ the core bolts are
tightened.

Coils for Normally, Closed Section of 1C2812-G100
Contactors

Before attémpting® to remove the lower coils of
the IC2812-/G 100 |contactor, block the armature of
the normally open contactor and remove the top of
this,contactorto provide clearance for removal of the
normally®elosed core bolts. To replace the coils, pro-
ceed’ aseutlined above under the preceding para-
gfaph!



WHEN YOU NEED SERVICE

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:

APPARATUS SERVICE SHOPS

Allentown, Pa.. .. ....... 668 E. Highland St.
Appleton, Wisc.. . . .. Midway Industrial Areq,
County Trunk, “P” P.O. Bax 83
Atlanta—Chamblee, Ga.. .. .. 4639 Peachtree
Indus. Blvd.

Baltimore 30, Md........... 920 E. Fort Ave.
Boston—Medford 55, Mass. 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 32, lll.. . ......... 4360 W. 47th St.
Cincinnati 2, Ohio. . . ...... 444 W. Third St.
Cleveland 4, Ohio . . ... 4966 Woodland Ave.
Columbus 23, Ohio. . . ....... 2128 Eakin Rd.
Corpus Christi, Texas. . . . . .....115 Busse St.
Dallas 19, Texas. . ....... 3202 Manor Way
Davenport—Bettendorf, la.. .. .1039 State St.
Decatur, lll.. ... Y. ....... 2225 E. Logan St.
Denver 5, Colo.. . ......... 3353 Larimer St.
Detroit 2, Mich.. ........... 5950 Third Ave.

Houston 20, Texas..5534 Harvey Wilson Drive
Indianapolis 22, Ind.. .. .1740 W. Vermont St.

Johnstown, Pa.. ... ... ... ... .. 841 Oak St.
Kansas City 20, Mo.. .. .. 3525 Gardner Ave.
Los Angeles 1, Calif.. .. .. 6900 Stanford Ave.
Louvisville, Ky.. . ......... 2014 New Main St.
Midland, Tex.. ........ 3404 Bankhead Hwy.
Milwaukee 3, Wisc.. . ... 940 W. St. Paul Ave.
Minneapolis 12, Minn.. .. .. 2025 49th Ave., N.
New Orleans, ta..... .. 2815 N. Robertson St.
New York—N.Bergen, N. J.. . 6001 Tonnelle Ave.
Ocdkland, Calif............. 1525 Peralta St.
Philadelphia 24, Pa.. ... ... 1040 E. Erie Ave.
Pittsburgh 6, Pa.. .. ........ 6519 Penn Ave.
Portland 10, Oregon. .. 2727 N.W. 29th Ave.
Richmond 24, Va.......... 1403 Ingram Ave.
Roanoke, Va............ 115 Albermarle St.
Sacramento, Calif.. . ......... 99 N. 17th St.
St. Lovis 10, Mo.. .. ..... ... 1115 East Road
Salt Lake City 4, Utah.301 S. Seventh West St.
San Francisco 3, Calif.. . . .. 1098 Harrisan St.
Seattle 4, Wash.. ... ..... 3422 First Ave., S.
Southington, Conn.. ... ..... 53 Railroad Ave.
Spokane 3, Wash.. .. .. .. S. 155 Sherman St.

Tampa 1, Fla. P.O. Box 1245,
Naval Indus. Res. Shipyard

Toledo 4, Ohio. . .. ....... 1 So. St. Clair St.
Wheeling, W. Va......... 2050 National Rd.
York, Pa................ 54 N. Harrison St.

Youngstown 7, Ohio . . . .272 E. Indianola Ave.

APPARATUS SALES OFFICES

Abilene, Texas. .. ........... 442 Cedaf St.
Akron 8, Ohio. . ........... 335 S. Main St.
Albany 7, N. Y.. . ... ... 90 State)St.
Albuquerque, N. Mex. . . . .323 ThirdgSts.W:
Alexandrig, La.............. 720/Murray(St.
Allentown, Pa.. .. ........ 11,32 Haniilton, St.
Amarillo, Texas.........4 .." AmarillogBldg.
Appleton, Wisc.. . ..... 531 W. College Ave.
Atlanta 3, Ga........ 4. .. 4 P.O. Box 4659

1860, PedchtreedRd., N.W.
Augusta, Ga........... .. .. Masonic Bldg.
Augusta, Me.. . .......... 4 152 State St.
Baltimore 1, Md.. ... .......° 111 Park Ave.

Bangor, Maine.. P.O. Box 778, 77 Central St.
Baton Rouge 6, La.. . . ... .3170 Florida Bivd.
Battle Creek, Mich.. . 25 W. Michigan Ave.
Beaumont, Texas. . . . . ... .... P.O. Box 2870

1385 Calder Ave.
Billings, Mot % Rm. 816, 303 No. Broadway

Binghamton, No Y. .50 . . ... ... .. PO. Box 931
19 Chenango St.

Birmingham 3, Ala.. . . ....... P.O. Box 2602
1804 Seventh Ave., N.

Bismarck, N.’)Dak.. . ... ... .. 418 Rosser Ave.

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.. ... ... P.O. Box 2313
306 MacCorkle Ave., S.E.

Charlotte 1, N. C............ P.O. Box 1969
112 S. Tryon St.

Chattanooga 2, Tenn.. . . .. 832 Georgia Ave.
Chicago 80, lIl..P.O.Box 5970A,840 S.Canal St.
Cincinnati 2, Ohia. . ....... 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—Bettendorf, la.. ... .P.O. Box 630
1039 State St.

Dayton 2, Ohio. ... .. 11 W. Monument Bldg.

Dayton 9, Ohio.Avia. & Def.,
2600 Far Hills Ave.
Denver 2, Colo.............. P.O. Box 2331
650 Seventeenth St.

Des Moines 9, lowa. ... ... 505 W. FifthhAve.
Detroit 2, Mich.. . ........ 700 Antainette St.
Duluth 2, Minn... .. ...... 14 W. Superior)St.
Elmira, N. Y. .. ... P©O: Box 971
Main and Woodlawn Aves.

El Paso, Texas. . .......... 2}5 No.“Stanton
Erie, Pa.. . ... ... ... ...... 1001 StatepSt.
Eugene, Ore...............¢{ 1170 Peasl St.
Evansville 19, Ind.. .. ... ... 4. P.O. Box 157
123 NCW. Faurth St.

Fairmont, W. Va.. ... .. £ P.OBox 1626
31Q00acobs Bldg.

Fergus Falls, Minn.agms. . ... 4. . . P.O. Box 197
108 N. Court Ave.

Flint 3, Mich..4 . ... A ... 653 S. Saginaw St.
Fort Wayne 6,'lnd. 4. . .3606 So. Calhoun St.
Fort Worth‘2, Tex:\ 5. . . . 408 W. Seventh St.

Fort Worth, Texi,. P.OJBox 9218, Avia. & Def.,
6200 Camp Bowie Blvd.

Fresno 1,Califh. . .7 . .. 407 Patterson Bldg.
Tulare and Fulton St.

Grand_Rapids 2,/Mich.. .. 425 Cherry St., S.E.

Gregénsboro, N°C............P.O. Box 1162
301 S. Elm St.

Greenville,S. C.. . ... ....... P O. Box 1408
108 W. Washington St.

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

Hartford 5, Conn........... 764 Asylum Ave.
Houston 1, Texas......... 1312 Live Oak St.
Indianapolis 4, Ind.. . .. .. .. 110 N. lllinois St.
Jackson, Mich......... 120 W. Michigan Ave.
Jackson 1, Miss.. .. ...... 203 W. Capitol St.
Jacksonville 2, Fla.. ... ... Station G—Bax 48

700 E. Union St.
Jamestown, N. Y.. .P.O. Box 548, 2 Second St.

Johnstown, Pa.. .. ............ 841 Oak St.
Joplin, Mo..P.O. Box 948, 2202 W. Fourth St.
Kalamazoo 3, Mich............ P.O. Box 447

114 Parkway Ave.

Kansas City 6, Mo.. .. .106 W. Fourteenth St.
Knoxville 16, Tenn.. . . ... .1301 Hannah Ave.
Lake Charles, La.. . . .. ...... P.O. Box 5212
422 Seventh St.

Lansing 8, Mich..306 Michigan National Tower

Lexington, Ky.. . ... .First National Bank Bldg.
Lincaln 8, Nebr..Sharpe Bidg., 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.
Lubbock, Texas. ............ P.O. Box 1464

3302 Avenue “A”
Macon, Ga...P.O. Box 1506, 682 Cherry St.

Bluefield, W. Va.. .P.O. Box 447, 704 Bland St. Madison 3, Wisc.. . ........ 16 N. Carroll St.
Appalachian Bldg. Manchester, N. H............... 875 Elm St.

Boise, Idaho. .. ............ 1524 Idaho St. Medford, Ore., P.O. Box 1349, 107 E. Main St.
Hawaii: American Factors, Ltd., P. O. Box 3230, H lulu 1 C da: C dian G

Memphis 3, Tenn.. . .......... 8 N. ThirdgSt.
Miami 32, Fla............... P.O! Box 5062
25 S.E. SecondAve.

Midwest City, Okla...........P.O. Box 5867
Avia. & Def., 207 Post Off. Bldg.

Milwaukee 3, Wisc... ... 940 W. St. Paul Ave.

Minneapolis 3, Minn.. . .. .....1248. Sixth St.
Mobile 13, Ala..P.O. Box,973, 54 St. Joseph St.

Nashville 3, Tenn.... £ .. .2234 Third Ave., N.
Newark 2, N. Jg.. . .00 1. 744 Broad St.
New Haven 6, Conn. . .. .. .4 .. 129 Church St.
New Orleans 12, Laily,. ... .. 837 Gravier St.
New York 22, N, . .. 570 Lexington Ave.
New York. . /. ..L % Avia. & Def., Fed. Bldg.,

International Airport, Jamaica 30, N. Y.
Niagara Falls, NOYat. . ... ... 253 Second St.
Norfolk 10, V@, . ... ...... 229 W. Bute St.
Oakldndy12, Calif. . ... ...... P.O. Box 1106

409 Thirteenth St.
Oklahema City 2, Okla....119 N. Robinson St.

Omaha 2, Nebr. . . .. .. 409 S. Seventeenth St.
Paseo, Wash. . P.O. Box 971, 824 W. Lewis St.
Peoria)2, Ill.. . ......... 309 Jefferson Bldg.
Philadelphia 2, Pa.......3 Penn Center Plaza

Phoenix, Ariz..P.O. Box 4037, 303 Luhrs Tower
Pittsburgh 22, Pa..The Oliver Bldg., Mellon Sq.
Portland 7, Ore.. . ........... P.O. Box 909

920 S.W. Sixth Ave,
Providence 3, R. I.. .. .. .Industrial Trust Bldg.

Raleigh, N. C.. . ............ P.O. Box 2507
16 W. Martin St.

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

Riverside, Calif.............. 3570 Ninth St.
Roanoke 16, Va.............. P.O. Box 871
920 S. Jefferson St.

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

San Antonio 5, Texas. . ... 434 So. Main Ave.
San Diego 1, Calif.. . .. ... ... P.O. Box 1222

1240 Seventh Ave.
San Francisco 6, Calif.. .. 235 Montgomery St.

San Jose 10, Calif.. . ... ... .. 460 Park Ave.
Savannah, Ga....PO. Box 682, 4 E. Bryan St.
Seattle 4, Wash.. . . ........ P.O. Box 1858

710 Second Ave.
Seattle 8, Wash. . Avia. & Def., 220 Dawson St.
Shreveport, La.. . ........... 206 Beck Bldg.
Sioux City 13, lowa.572 Orpheum Electric Bldg.
South Bend 1, Ind.....112 W. Jefferson Bivd.

Spokane 4, Wash.. .. ....... S. 162 Post St.
Springfield, Wl............. 607 E. Adams St.
Springfield 3, Mass.. . ... ..... 1387 Main St.
Stockton, Calif.. . ... .. 11 So. San Joaquin St.
Syracuse 6, N. Y.. ... .. P PO. Box 1021

3532 James St.
Tacoma 1, Wash.. . ......... P.O. Box 1485

1202 Washington Bldg.
Tampa 6, Fla.. P.O. Box 3092, 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, N. Y... .. ......... 258 Genesee St.
Washington 5, D. C...... 777-14th St., NW,
Waterloo, lowa. .. ......... 206 W. 4th St.
Wenatchee, Wash............P.O. Box 676

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

al Electric Company, Ltd., Toronto %

INDUSTRY CONTROL DEPARTMENT, GENERAL ELECTRIC COMPANY, ROANOKE, VA.
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