INSTRUCTIONS

IC7160 LIMITAMP CONTROLLERS

WITH AIR-BREAK CONTACTOR
AND 30-INCH-DEEP PANEL

2300, 4000, and 4300 Volts, A-C

GEH-1938

INTRODUCTION

IC7160 Limitamp control is a high-interrupting-
capacity, magnetic control for squirrel-cage, wound-
rotor, and synchronous motors; for transformer
feeders; and for equipment used in special applica-
tions. It can include control for auxiliary and acces-
sory equipment such as incoming-line panels, lighting
panels, low-voltage a-c and d-c motor starters, and
relaying and metering equipment. See Fig. 1 for a

Fig. 1. Viewshowing typical full-voltage Limitamp controller.

* Trade-mark of General Electric Company.

typical full-voltage Limitamp gentreller, and refer to
Fig. 3.

Limitamp control makesguse of the current-limiting
characteristics of fast-acting@fuses to protect con-
nected equipment from ‘the high, short-circuit cur-
rents available from miodesn industrial-power systems.
It takes full complément of protective functions and
a type of controlfadaptable to a variety of control
requirements.

DESCRIPTION

PHYSICAL“FEATURES

Theyphysical enclosure of the IC7160 Limitamp
contpolleryis, 30 inches deep. No rear aisle space is
reqlired, as the control is completely front accessible.
Either ‘Back-to-back or back-to-wall mounting ap-
plications may be used. Height of the enclosure is 90
inches.

Mountable as a free-standing general-purpose
NEMA 1 enclosure, the Limitamp is furnished in
semi-dust-tight, dust-tight NEMA 5, and weather-
resistant NEMA 3 enclosures.

For a view of the principal components of the
Limitamp controller, refer to Fig. 3.

Giving full protection to both the motor and con-
troller alike, Limitamp has co-ordinated components
which fully protect connected equipment over the
complete range of overload and fault conditions.

CURRENT-LIMITING FUSES

Type EJ-2 current-limiting fuses, designed for use
on motor circuits, provide full short-circuit protection.
The current-limiting action of Type EJ-2 fuses is
shown in Fig. 2.

In complete short circuit (when fault currents are
at maximum rating of the fuse), melting of the fuse
element occurs before the current of the first major
loop can reach its peak; and the fault is cleared during
the first half-cycle. Since the strength and duration
of the fault current are limited, the amount of ‘let-
through’ energy is restrained to a non-damaging
value.

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, opera-
tion, or maintenance. Should further information be desired or should particular problems arise which ore not covered sufficiently for thespurchaser’s perposes, the matter should be

referred to the General Electric Company.

GENERAL @3 ELECTRIC
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Fig. 2. Current-limiting action of Type EJ-2%fuse.
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OVERLOAD PROTECTION

Motor overload protection is provided by /tempera-
ture-compensated, thermal-overload relaysy, whose
tripping characteristics closely approximate the
motor’s heating curve.

The co-ordinating control effort of fuses and’overload
relays is shown graphically in Fig#4. While the over-
load relays are selected to 4proteef the motor from
damaging overloads (both running overloads and
stalled conditions)-—opening’the line contactor before
damage occurs-—the fusesjare chosen so that they
will not melt in locked-fétor ‘cendition, but wil] melt
on all fault conditionsy

Thermal and mechanicalgtrength of all components
subjected to fault currents—bus, cable, current trans-
formers, isolating “switch, and contactor-—is great
enough to withstand” any ‘“let-through” current of
Type EJ*2 power fuses.

For synchsoneus motors, Limitamp controllers
assufe,maximum motor utilization through the use of
precision-angle field application and load-angle field

removal, %in addition to graduated squirrel-cage

windingyprotection.

UNDERVOLTAGE PROTECTION

Time-delay undervoltage protection is provided in
all'Limitamp control to prevent removal of machinery
from the line on momentary loss of power. Relay drop-
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Fig. 4. Co-ordination of line fuses and overload relay.










IC7160 LIMITAMP* CONTROLLERS
SUPPLEMENT TO GEH-1938

This supplement contains additional information
for installing and using this Limitamp equipment.

Refer to page 3—Isolating switch and control power

interlock operation: the isolating switch is for isolating

purposes only. It should not be opened or closed with
any load connected to the switch.

Positions of the switch handle are designated
““SWITCH OPEN’’ and ‘‘SWITCH CLOSED’’ rather
than ‘“ON’’ and ‘““OFF.”’

A control power interlock (Fig. A) mounted in the
control compartment prevents opening the isolating
switch until all control load has been disconnected
by contacts of this control power interlock. If itis
desired to connect additional devices to the control
circuit, care must be taken that these devices are
added to the load side of the control circuit fuse so
that the control power interlock, connected ahead of
the fuse, will also interrupt the added load.

The instructions for operating the control power
and door interlocking system are as follows:

1. To open theisolating switch and all compartment
doors:

a. Press the ‘““*STOP’’ button.

b. Open the center door to the control compart-
ment,

CONTROL POWER INTERLOCK

Fig. A. Control power interlock.

*Trade-mark of General Electric Company

c. Throw the control power interlock “to the

‘“OPEN’’ position.
d. Close the center door.

e. Throw the isolating switch to the ‘“SWITCH
OPEN”’ position.

f. Any or all doors may nowsbe opened.

2. Toclose theisolating switchand all the compart-
ment doors:

a. Close the center andottom doors.

b. Close the top door “amd throw the isolating
switch to the ““SWITCH CLOSED’’ position.

c. Open the génter“door and throw the control
power interlock'to they'‘CLOSED’’ position.

d. Close the, center door.

PREPARING“THE PANEL FOR OPERATION
(Ref. Page 6)

The following procedure supersedes steps 1
through 3%n page 6 of GEH-1938. Note that the con-
tactor ‘need only be removed if it is necessary to
makeycable connections to that panel.

1. Remove the door lintel which separates the
center (low-voltage) compartment from the roll-out
contactor compartment by loosening the two nuts and
gliding out. To remove the base lintel, remove the
five screws on frontand the two screws on the roll-
out contactor assembly.

2. The hinged control panel may be swung out by
removing the two nuts on the left-hand side of this
panel.

3. Release all wires and cable connected to the
roll-out contactor assembly as follows:

a. Remove wires on panel side of terminal
board on top right-hand side of roll-out contactor
assembly.

b. Unbolt the cables connected to the front side
of the current transformers.

c. Unbolt the cables from the bottom of the fuse
supports.

4. The contactor may now be rolled out. (Check
first to make sure shipping supports bolting the
contactor assembly tothe roll-out tracks have been
removed. These supports are located a few inches
in front of the rear wheels of the contactor.)

5. Remove the steel bus barrier by removing the
nuts on the right-hand side and the bottom of the
barrier.

6. Remove the perforated metal barrier beneath
the switch compartment by removing the two nuts
on each side. This will allow standing room for the
operator to pull in cable.

7. Follow steps 4 through 19 on page 6 of GEH-
1938.

GENERAL @B ELECTRIC
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out is delayed 1.5 to 2 seconds; and restarting of a
group of motors within this time will not ordinarily
place undue burden on the line.

DISCONNECT SWITCH AND INTERLOCK PROTECTION

An externally operated, disconnect switch, with all
blades connected to a common shaft, isolates the
accessible high-voltage components from the line.
The “ON” and “OFF”’ positions are clearly marked
on the switch handle.

A system of mechanical interlocks between the dis-
connect switch, lower compartment door, and con-
tactor, prevents opening the line by the disconnect
switch while the contactor is closed.

This system also prevents opening the doors to the
high-voltage compartments until the isolating switch
is in the “OFF”’ pasition. The switch is visible so that
the blade position can be seen.

The isolating switch can be locked in either “ON”’
or “OFF” position by as many as three padlocks
entering locking holes in the switch handle.

HIGH-VOLTAGE CONTACTOR
General

Wheel-mounted in the lower compartment of the
controller, the IC2812 high-voltage, a-c, air-break
contactor is readily accessible, and may be simply
rolled out for maintenance of the Limitamp. See
Fig. 5.

Remove barrier
to expose
terminal board

Low-voltoge
panel swung out

Line contactor
partially rolled
out

Fig."5> Free entrance to controller gained by rolling out

1C2812 contactor.

These contactors are designed for equipment ‘that
is used in starting a-c motors on 2300-, 4000-, @nd
4800-volt lines.

Contactors in the line are made with continuous
ratings of 400 amperes, and are suitable for use with
induction motors to a maximum 2500 hp; and on
synchronous motors up to 3000 hp.

With high-voltage equipmeént, itwis not sufficient to
block one contactor open until théether has completed
its stroke—but it is necessary,te assure that the arc
on the one contactor has been{completely interrupted
before the other contactoriean®@lose in (as in the case
of a reversing starter )

Therefore, currentpandwpotential interlocking are
provided when reguired:

In many cases, o interlocking need be provided
because the necessary time delay is introqduced by the
type of pilet‘devices. An example of this is the use of
a seléetor switch. In the operation of the selector
switch;'both"sets of contactors are opened; and before
theicemplete reversal can be made, restarting from
the “START” push button must be made (and no
mechanical interlock is required, since the operating
time for a person to manipulate these pilot devices is
far/in excess of normal arcing time).

Magnetic blowouts, suitable for continuous currents
of 400 amperes, are available on the contactors for
wide range current interruption, made possible by
two-section blowout coils.

Maintenance of Contactor

Contact life, of course, depends on the severity of
service required for the device.

The contactor should have a complete inspection
after every 50,000 operations. All power should be
disconnected from the contactor before any inspection
is made. Check for loosened screws, nuts, bolts, cable
clamps, and electrical interlocks. Contact wear and
contact force should be checked.

Refer to the instruction book on the IC2812 con-
tactor for instructions on replacing contacts, normally
open and normally closed contacts, a-c coils, contact
springs and d-c coils; and for further information on
the air-break contactor.

LOW-VOLTAGE AND BUS COMPARTMENTS

The low-voltage (center-front)
mounts the relays and low-voltage contactors in the
IC7160 Limitamp controller.

The compartment has terminal boards for external
low-voltage purchaser’s connections; and on its door
is mounted metering equipment. The compartment
has a hinged base which can be moved to one side—
thus providing accessibility to the isolated a-c bus

compartment

3
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Fig. 6. Connection of incoming power leads to bus.

compartment. In the panel is a wiring trough, pro-
vided for neat and convenient wiring to the clamp-
type control terminal board.

If power bus is furnished it is located in the center-
rear compartment—behind the isolating steel barrier
in the rear of the low-voltage compartment. If bus is
not furnished, however, purchaser’s power connections
are still made in the center-rear compartmentSee
Fig.6

BASIC PANELS

Limitamp controllers include basically the, same
components within the four major compartments.
The compartments are all separated by steel basriers.
Refer to Fig. 3.

In the full-voltage and reduced-woltagefsquirrel-
cage controllers, and in the synchfonous, motor con-
trollers, the same general components are included in
standard panels (except in the'low-voltage compart-
ment). The low-voltage compartment houses such
devices as low-voltage control-circuit fuses, tempera-
ture-compensated therm@l overload (hand-reset) re-
lays, time-delay umdervoltage relays, motor-driven
definite-time delay relay, fi€ld control, etc.

INSTALLATION

RECEIVING AND HANDLING

Limitamp equipment is mounted in a rigid, floor-
mounted enclosure. Panels are crated and shipped in
an upright position. When a panel is received, it
should beyhandled from the top and kept upright. If
the panelis)not to be installed immediately, it should
beystored, in a clean, dry location. When the panel is
installed, the control should be unpacked carefully,
making certain that no small parts are thrown away
wiath the packing material.

4

Components of full-voltage non-reversing control.
lers boxed separately or shipped separately include
the roll-out contactor assembly, the E J-2 power fuses,
and the contactor arc chutes. All other additional
high-voltage contactors when required for other type
starting functions are also shipped separately.

Check the nameplate rating ofgthe machine to be
sure that it agrees with that given,oft the panel name-
plate. The starter is designed for use®with a specific
machine and must not be applied to any other unless
first approved by the General Eléctric Company. It
is also important that the rolls6ut assemblies be in-
serted in their respectave control panels. Correspond-

'ing nameplates are provided on both the roll-out con-

tactor and the control*panel for matching at installa-
tion.

After the panellis unpacked, it should be handled
from theftemovable lifting angle on top provided for
that purpeselhTo avoid undue strains on the panel,
slinggthe lifting“rope through the holes near the ends
of thedliftingrangle. Clean the inside of the control
panelwithia brush, soft cloth, or dry, compressed air.
Meake certain that any dirt, dust, or bits of packing
material, which may interfere with successful opera-
tion of the panel devices, are removed from the panel.
Care should be taken during the cleaning operation
to prevent any dirt from being blown into the in-
accessible spaces of the devices.

INSTALLING THE PANEL
General

When the panel is to be installed, it is essential
that it be securely fastened in a true upright position
on a level surface to permit proper operation of the
devices mounted on the panel.

The enclosing case is mounted on two floor sills,
one each across the back and front of the enclosing
case. Floor sills consist of channel irons which are four
inches wide and two inches high. On all enclosures,
the four-inch dimension is horizontal. On single-case
installations (except NEMA Type 3) the floor sills
may be removed and the enclosing case bolted to the
floor. On lineups of more than one case, it is recom-
mended that the one-half-inch mounting bolts be
grouted in the floor in the proper location for fasten-
ing the panel.

Installing Floor Sills

There are several possible. methods of installing the
floor sills; the most frequently used are described
below. (The first two methods are recommended be-
cause the roll-out contactor tracks are at floor level
and require no special inclined plane for inserting the
contactor into the panel.)
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1. If the concrete floor is to be poured before the
panel is installed, a dummy set of floor sills can be
used. These dummy sills can be made of wood of the
proper size and length. The dummies should be set in
place, together with the one-half-inch anchor bolts,
before the concrete is poured, and then replaced with
the actual sills after the panel is received.

2. If the concrete floor is to be poured at the time
the panel is installed, grout the one-half-inch anchor
bolts in the subfloor and slip the panel over them.
Check alignment of the floor sills with a level and
make sure that the panel supports are plumb. Then
pour concrete around the floor sills. This should be
done carefully so as not to splash concrete on the
panel devices. Care should be taken to finish the sur-
face of the concrete so that it will not interfere with
the operation of the door of the enclosing case, and also
to obtain a tight joint between the floor and the en-
closure side to prevent entrance of dirt at the bottom
of the panel.

3. If the panel is to be installed on an existing
floor, grout the one-half-inch anchor bolts in the floor
and slip the panel over them. Check level position of
the sills with a machinist’s level, and shim the sills if
necessary. Check that the surfaces of the front and
back sills are in a plane, so that the angle irongsup-
ports of the panel are plumb. If the panel is inStalled
in this manner, there will be a two-inch gap betwéen
the floor and sides of the panel enclosure. “Ehis‘gap
should be closed to prevent accumulation offdirt
under the panel, which in due time may interfere,with
the proper operation of the panel*devices.

Provision should be made, before fthe panel is in
place, for incoming and outgoing gable _and control
wires. In all cases, the outlinie for the panel in installa-
tion should be used to determine the space available,
and the panel wiring diagrani should”be checked for
the number of wires and cables to be installed. Space
is provided for top or bottom entrance.

On outdoor enclosures ity is recommended that all
cables enter the bottom of the panel. On these panels,
the bottoms aregelosed.

Sufficient clamps areyprovided in the panel to
support the ¢ablesregafdless of whether entrances are
made from top orgbottom.

PREPARING THE PANEL FOR OPERATION

Before the panel can be operated, even for a tryout
without, power, all devices must be placed in fully
operative) condition. The armatures of many of the
relaystand contactors, including the high-voltage con-
tactor;*hiave been tied or blocked to prevent damage
during shipment. Remove all of these ties and blocks
before operating devices.

Sealing surfaces of unplated and laminated aic
contactor and relay magnets, as well as the ends of
shafts, are coated with a heavy grease rustjpreventa-
tive.

Before operating the panel, the rust preventative
should be wiped off. Magnet sealing suffaces may
then be coated with a thin filmg6f light machine oil.

Operate each device by hand tosgee that the moving
parts operate freely without binding! Make sure that
all electrical interlocks areg€lean ‘and make good con-
tact when closed. Relays land cofitactors are carefully
adjusted and tested afythejfactory. Should adjust-
ments of the devicespbe necessary, however, these are
explained in the individual instructions for each de-
vice.

CAUTION :"Rower should not be applied
until the foellowing steps have been com-
pleted.

In reviewing the following steps for preparing the
panel for operation, refer to Fig. 3 and 5 for general
components of the high-voltage controller; Fig. 6, for
a view ofjeonnecting the incoming power leads to bus;
and topFig. 7 for a close-up view of the mechanical
interlock arrangement.

Fig. 7. View shows vertical connecting rod, on right, me-
chanically connected to gang-operated isolating
switch; interference interlock (left to arrow) prevents
vertical rod from being lowered when contactor is

energized.
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1. Remove the door lintel which separates the low-
voltage compartment from the roll-out assembly
compartment, simply by loosening two nuts and slid-
ing out. Also, remove the base lintel.

2. The hinged control panel should be swung out
and the isolating steel bus barrier removed. This can
be easily done by removing two nuts on the left-hand
side of the hinged base, and two nuts on each side of
the steel barrier.

3. Next, loosen the two top bolts and remove the
perforated metal switch-compartment barrier. This
allows standing room for the operator to pull in the
cable.

4. After pulling in the cable from either the top or
bottom of the enclosure, the incoming power lines
should be fastened either to the bus or to the incoming
power terminals, stamped L1, L2, L3, as required.

5. Next, the motor leads should be connected to
the side of the current transformers, stamped T1,
T2, T3.

6. A vertical wire trough has been provided for
running low-voltage control wires from the conduit
to the control terminal boards.

7. Reinsert the bus barrier in place.

8. Examine the roll-out contactor assembly (as
outlined below) and roll it into the controller. If flo6F
sills have not been grouted, a wooden inclined plane,
two inches high by six inches, will be requireditd
elevate the contactor to the contactor track lewvel.

a. Remove shipping *supports, blocks{ or ‘ties
used for protecting the contactor during
shipment.

b. Carefully inspect all parts oftheycontactor.

c. Remove protective grease or @il which may be
on the magnet face.

d. Make sure that all parts‘ofythe contactor are
clean.

e. Do not apply power to the contactor until
after the arc chutes®Have‘been mounted. The
chutes are essential #0 confine and extinguish
the arcs; without the’chutes, the arcs may
do serious'damage:.

9. Replace thebase lintel and fasten the contactor
to it, using bolts suppliéd with the contactor for this
purpose.

10. With the contactor in place, insert the cable
block intothe weld’studs on the bus barrier, and fasten.
This will support and position the cables for connect-
ing to theMewer power fuse terminals.

1L"€onnect the contactor’s three lower cables to
the frent terminals of the current transformers.

12 Swing the hinged base of the low-voltage com-
pactment back into place and fasten.

6

13. Connect the control wires from the hinged base
to the roll-out contactor assembly terminalf board.
These wires are fanned out and tied to avoid,cross
connections.

14. Replace the perforated fuse compartment
barrier.

15. Insert the EJ-2 power fusesfin _the top com-
partment, and install the contactorjafc chutes.

16. It is vitally important that®&the contactor
switch and mechanical debrijinteérlock function
properly. These have been carefully checked at the
factory, but should be re-éxamined to make sure that
no damage has occurred, during shipment. With the
high-voltage disconneet, switeh in the “ON’’ position,
hand operate the contacter to make sure that the
mechanical interlock lever is free to operate without
binding, with the vertical link on the panel side wall.
The cleardnee between the contactor lever and the
vertical linkyshould be no greater than -%-inch.

17. {Phe_contactor should then be blocked in this
closed pesition’and an attempt made to open the
gang-operatéd disconnect switch. It should be im-
possible togturn the operating handle more than ap-
proximately ten degrees. If this is true, the switch
cannpet be opened with the contactor tips closed.

18,/ With the power leads disconnected at motor
terminals, but with all devices properly readied for
operation, apply power and operate the panel to make
certain that its operation is in agreement with the
elementary diagram.

19. The leads may then be connected and the
equipment placed in operation.

CAUTION: Since the back cover on many
Limitamp controllers is used to support
miscellaneous high-voltage components, this
cover should, under no circumstances, be re-
moved during or after installation.

MAINTENANCE

GENERAL

All electrical apparatus should provide maximum
trouble-free service if given the benefit of preventative
maintenance inspections and periodic cleanings. It is
important that a definite inspection schedule be
maintained. Of course, the frequency of the inspection
periods will be dependent upon the operating condi-
tions.

The publication, HOW TO MAINTAIN INDUS-
TRIAL CONTROL, GET-1195, will be helpful in
establishing a maintenance schedule, and in finding the
trouble when faulty operation is encountered. Also
helpful are the data on contact gap and ‘“‘wipe,” and
maintenance instructions contained in the individual
device publications.

-~
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CORRECTING CONTACTOR WELDING

As previously described in the ‘‘Description’’ section,
the isolating switch and the high-voltage compartment
doors cannot be opened until the main contactor tips
are open. In the event that the contactor tips weld in
the fully-closed or ‘‘kiss’’ position, access must be
gained to the contactor compartment to free the tips.

CAUTION: Only authorized personnel with
complete instructions should be allowed to
tamper with the mechanical interlock.

To free the mechanical interlock, in the event of
contactor welding, the maintenance man must re-
move the two screws fastening the upper and lower
portions of the vertical mechanical interlock rod.
These screws are located in the control compartment.

CAUTION: Remove incoming power before
tampering with the mechanical interlock.

4
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The disconnect switch should then be o Q
the lower portion of the mechanical int@od
picked up sufficiently to allow the contac om-

partment door to be opened. This operation allows
access to free the contactor tips. ¢

INSTRUCTIONS ON I@ PANELS

Individual Limitamp p designed for a

specific application—the nts and function
’s specifications and

being dictated by the purc
needs.

Complete instructio overing individual units are
furnished with e el lineup, and the instruction

al
book is identiﬁea%quipment nameplate.
These instr, n EH-1938) form a portion of

the & ns on individual panels.
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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.. . ....672-676 E. Highland St.

Appleton, Wisc.. . . . . Midway Industrial Areaq,
County Trunk, “P"

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 Rood
Chicago 32,11, . ... .. ... 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
Davenpart—Bettendorf, la.. . . . 1039 State St.
Decatur, lil... . .. ..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 Odk St.
Kansas City, Mo.. . .. .. .. 3525 Gardner Ave.

6900 Stanford Ave.
..2014 New Main St.
3404 Bankhead Hwy.
940 W. St. Paul Ave.

Los Angeles 1, Calif.. . .
Louisville, Ky.. . . .
Midland, Tex.. . .
Milwaukee 3, Wisc.. . .
Minneapolis 12, Minn. 2025 49th Ave., N.
New Orleans, La.. ... . . 2315 N. Robertson St.
New York—N.Bergen, N.J.. 6001 Tonnelle Ave.
Odakland, 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. Louis 10, Mo.. . ... . .. .. 1115 East Road

Salt Lake City 4, Utah 301 S. Seventh West St.
San Francisco 3, Calif.. . . . . 1098 Harrison 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. Shipyafd

Toleda 4, Ohio. . . .. ... ... 1 So. St. Claif"St.
Wheeling, W. Va..... ... . 2050 Nationgl Rd.
York, Po.. .. ... ... ... .. .. 54 N. Harrison)St.
Youngstown 5, Ohio. . . . 272 E. IndignolayAve.
APPARATUS SALES, OFFICES
Abilene, Texas. .. ..... A7 ... 442 Cedar St.
Akron 8, Ohio. . . ... . 4 . .. 4835 SijMain St.
Albany 7, N, Y.. ... &.. . .4 . .. 90 State St.
Albuquerque, N. Mex. . . <823 Third St., S.W.
Alexandrig, La.. .. ... ... . 720 Murray St.
Allentown, Pa.. .. ... ... .. 1132 Hamilton St.
Amarillo, Texas. . ............ Amarillo Bldg.
Appleton, Wisc. . . . .. 531 W. College Ave.
Atlanta 3, Gag,. . .. 1860 Peachtree Rd., N.W,
Augusta, Ga.. ."h .. ... Masonic Bldg.
Augusta, Mel. b . . ... 152 State St.
Baltimore 1,"Md. .. . .. ......111 Park Ave.
Bangor, Maie.), . . ... .. ..... 77 Central St.
Baton Rouge 6, La.. .. .. .. 3170 Florida Bivd.
Battle'Creek, Mich.. . . . . 25 W. Michigan Ave.

Beaumont, Texas. . . . ... ..1385 Calder Ave.
Billings, Mont.. .. .Rm. 816, 303 No. Broadway
Binghamton, N. Y.... ... ... .19 Chenango St.

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

Birmingham 3, Ala.. . . . 1804 Seventh Ave., N.
Bismarck, N. Dak.. . . . . ... .418 Rosser Ave.
Bluefield, W. Va.. . . . . . ...704 Bland St.

Appalachian Bldg.
Boise, Idaho. . . . .. ... . . . 1524 |daho St.
Boston 1, Mass.. . .. ... ... . 140 Federal St.
Buffalo 3, N. Y... .. .. 535 Washington St.
Butte, Mont.. P.O. Box 836, 103 N. Wyaming St.
Canton 2, Ohio. 700 Tuscarawas St., W.
Cedar Rapids, lowa. . . . 210 Second St., S.E.
Charleston 28, W.Va. 306 MacCorkle Ave., S.E.
Charlotte 1, N. C,. . .. .. .112 S. Tryon St.
Chattanooga 2, Tenn.. . . . . 832 Georgia Ave.
Chicago 80, lIl..P.O.Box 5970A,840 S.Canal St.
Cincinnati 2, Ohio. . . .. .215 W. Third St.
Cleveland 4, Ohio. . . . . 4966 Woodland Ave.
Columbia 1, S.C,, P.O. Box 1434, 1420 Lady St.

Columbus 15, Ohio. . . . .. . .40 S. Third St.
Corpus Christi, Texas. . . . .. 205 N. Chaparral
Dallas 2, Texas. ... ... ...1801 N. Lamar St.
Davenport— Bettendorf, la.. . . . 1039 State St/

Dayton 2, Ohio. . . 11 W. Monument)Bldg!
Dayton 9, Ohio. Avia. & Def.,

2600 Far Hills Ave:
Denver 2, Colo.. . . . ... 650 Seyetiteenth St.
Des Moines 9, lowa. . ... .. 505 WFifth Ave.
Detroit 2, Mich. . . .7000Antoinette St.
Duluth 2, Minn,. . . .14 W. Superior St.

Elmira, N, Y... .. Main and Woodlawn Aves.
El Paso, Texas. . . . . 295 No. Stanton
Erie, Pa.. .. .. 3, 1000 State St.

Eugene, Ore.. . Cascade B!dg., 1170 Pear! St.
Evansville 19, Indg’™ 123 N.W. Fourth St.
Fairmont, W. Va.. . . 3710 Jacobs Bldg,,
P.O. Box 1626
Fergus Fall§Minn:108N.Court Ave.P.O.Box 197
Flint 3, Mich.. "0, 653 S. Saginaw St.
Fort Waynegé, Indlp,. . . 3606 So. Calhoun St.
Fort Worth 2, Tex. . .408 W. Seventh St.
Fort Worth,(Tex! Avia, & Def.,
6200 Camp Bowie Bivd.
407 Patterson Bldg.
Tulare and Fulton St
Groand Rapids 2, Mich. 425 Cherry St., SE
Greensboro, N. C.. .. ... .....301 S. Elm St.
Greenville, S. C. 108 W. Washington St.
Gulfport, Miss.. . . .. .. . .207 Jo-Fran Bidg.
Hagerstown, Md.. . . . . . 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.. . ... ... .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, 220%2 W. Fourth St.
Kalamazoo 3, Mich. . .112 Parkway Ave.
Kansas City 6, Mo.. . . . 106 W. Fourteenth St.
Knoxville 16, Tenn.. 1301 Hannah Ave.
Lake Charles, La.. . . 422 Seventh St
Lansing 8, Mich.. 306 Michigan National Tower
Lexington, Ky.. .. First National Bank Bldg.
Lincoln 8, Nebr.. Sharpe Bldg., 206 S. 13th St.
Little Rock, Ark.. . . .103 W. Capitol Ave.

Fresno 1, Galif..

Medford, Ore., P.O. Box 1349, 107 £. Main, St.

Memphis 3, Tenn.. . . ... .. .. .8 N, Third St.
Miami 32, Fla.. . .. ... .. 25 S.E. SeconddAve.
Midwest City, Okla.. . .. Avia, & Def,,

207 Post Off. Bldg.
Milwaukee 3, Wisc.. . . .. 940 W. St, Paul Ave.
Minneapolis 3, Minn.. . .. .. ... 12 S. Sixth St.
Mobile 13, Ala.. .. .47 54 St. Joseph St.
Nashville 3, Tean. .. (.. .234 Third Ave., N.
Newark 2, N. J. . . . 4. ..744 Broad St.
New Haven 6, Conn. . . . ... 129 Church St.
New Orleans{12,/la.. . . . . .. 837 Gravier St.
New York 22, NO'Y. ) “7 . . . 570 Lexington Ave.
New Yorkp,. . . . 4 . Avia. & Def., Fed. Bldg.,

N. Y. International Airport, Jamaica 30, N. Y.
Niagéarg, Falls, NI Y.. . .. .. . .253 Second St.
Norfolk TQpVea.. . . . . .. .229 W. Bute St.
Qakland,12, Calif.. . . ... . .409 Thirteenth St.
Qklahoma City 2, Okla....119 N. Robinson St.
Omahag 2, Nebr.. . ... . 409 S. Seventeenth St.
Pasco, Wash.. . .. .. .. ... 824 W. Lewis St.
Peoria 2, lll.. . .309 Jefferson Bldg.
Philadelphia 2, Po.. . . .. . .. 1405 Locust St.
Phoenix, Ariz.. P.O. Box 4037, 303 Luhrs Tower
Pittsburgh 22, Pa. . The Oliver Bldg., Mellon Sq.

Portland 7, Ore.. . ... .. 920 S.W. Sixth Ave.
Providence 3, R. I.. . . . . .Industrial Trust Bldg.
Raleigh, N. C.. . . Room 401, 16 W. Martin St
Reading, Pa.. . . .. .. .31 N. Sixth St.
Richmond 17, Vo.... .. ...700 E. Franklin St.
Riverside, Calif.. .. .. .. .. .. 3570 Ninth St.
Roanoke 16, Va.. . .920 S. Jefferson St.
Rochester 4, N. Y.. .. . ... ... .. .89 E. Ave.

Rockford, Ill. . . .110 S. First St.
Rutland, Vt.. .. .38% Center St.
Sacramento 14, Calif.. . ..626 Forum Bldg.

Saginaw, Mich.. .. Second National Bank Bldg.

St. Lovis 1, Mo.. e .818 Olive St.
Salt Lake City 9, Utah. . ... .. 200 S. Main St.
San Antonio 5, Texas. . . . . 434 So. Main Ave.

San Diego 1, Calif.. 1240 Seventh Ave.
San Francisco 6, Calif. ..235 Montgomery St.
San Jose 10, Calif.. . ... . . .460 Park Ave.
Savannah, Ga.. . . .4 E. Bryan St.
Seattle 4, Wash. ... .710 Second Ave.
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 Blvd.
Spokane 4, Wash.. . . .. .S. 162 Post St.
Springfield, IN.. . . . .607 E. Adams St.

Springfield 3, Mass.. . . . .1387 Main St.
Stockton, Calif.. . ... . .11 So. San Joaquin St.
Syracuse 6, N. Y.. ... ... .. .. 3532 James St.
Tacoma 1, Wash.. . . . 1202 Washington Bldg.

Tampa 6, Fla.. . .. . . .. .1206 North A St.
Toledo 4, Ohio. . . . . . 420 Madison Ave.
Trenton 8, N. J.. . . .. .. .214 E. Hanover St.
Tucson, Ariz.. . P.O. Box 710, 650 N. Sixth Ave.

TJulsa 3, Okla.. .. .. .. ..320 S. Boston Ave.
Utica 2, N Y.. .. ... ... ... 258 Genesee St.
Washington 5, D. C.. .. . .777-14th St,, N.\W,

Waterloo, lowa. . . .206 W, 4th St,
Wenatchee, Wash.. .328 N. Wenatchee Ave.

Los Angeles 54, Calif.. . .. . .212 N. Vignes St. Wheeling, W. Va.. . . ... .. 40 Fourteenth St.
Lovisville 2, Ky.. .. ........ 455 S. Fourth St. Wichita 2, Kan.. . ... .. ... ... 200 E. First St.
Lubbock, Texas. ... ....... 3302 Avenue ‘A" Williamston, N. C..... ... . .. 115 E. Main St.
Macon, Ga.. .. . ... ... 682 Cherry St. Worcester 5, Mass.. ... ... ... 288 Grove St.
Madison 3, Wisc.. . . ... .. .. 16 N. Carroll St. York, Pa.. . ... ... . .. ... 56 N. Harrison St.
Manchester, N. H... .. ..........875 Elm St. Youngstown 5, Ohio. . . . . 272 E. Indianola Ave.
Canada: Canadian General Electric Company, Ltd., Toronto 24

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