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— Experience since the FIRST network...
Advanced Design for the NEWEST'!

Westinghouse experience with network
transformers starts with the installation
of the first secondary network distribution
system nearly 20 years ago.

The possibilities of economy and serv-
ice continuity which Westinghouse engi-
neers recognized at that time have stimu-
lated continuous research and develops=
ment to extend those advantages more
widely. They have been extended‘hoth
through the increasing number ofmnets
works installed—and through the numer-
ous improvements in equipment which
Westinghouse has contributed.

The network equipmentewhich West-
inghouse provides today“sepresents an
accumulation of expefience throughout
the history of secondarywsnétwork opera-
tion in the United States. During this time

Westinghouséjengineers have worked in
close cé@eperation with power company
engineers, The staff of the Consolidated
Edisonof'New York, Inc., operators of the
largest network system in the world, has
aided in important developments. As a
result Westinghouse Network Transform-
ers and other network equipment com-
bine the most complete field experience
with research, engineering, and manu-
facturing facilities of recognized superi-
ority throughout the world.

In this equipment, specifically designed
to meet the special requirements of net-
work operation, network operators find
the best possible assurance of economy
in installation, reliability in operation,
and simplicity in maintenance.




Secondary Networks Imptove

Vertical networks
have solved spe-
cial distribution
problems in build-
ings of this type.

The Automatic Secondary Network System is the
most reliable method yet developed to distribute
power in concentrated load areas. Since thegfitst
automatic network system was installed in 1922,
164 cities have adopted the system. These “cities
range in population from 5,000 to 7,000,000; with
over 40 per cent being under 100,000.

In many cities which have been partially served
by networks, power companies now are extending
the system to take advantage of additional savings
and improved service. Other citiegjaresfinding that

a complete change-overffrom radial to network
systems is economical and a source of improved
service.

A Typeyof Network for
Every Requirement

Network systems,properly applied will greatly re-
duce stand-by capacity needed in transformers for
maximum reliability of service. A network system
is§imply aymeans for supplying power to a desired
location with two or more paths from the same
power source. Should one path fail, a second path
will inStantly and automatically take over. Applied
tota city, a network usually extends its line up and
down every street with solid connections at every
intersection, forming a giant grid. A network sys-
tem, for instance, can be designed to supply power
from a transformer to an important piece of appara-
tus from two to four approaches—the equivalent of
nearly that many stand-by distribution transformers
with individual feeders.

Should trouble develop on any one of these ap-
proaches, there still would be lines capable of car-
rying the full load.

easssssssssssss Networks Give These Adva:_\tages —

3.

The first cost of network systems is
generally lower than that@ef any
other distribution system.

The need for éonverter and trans-
former substations‘in high'rent dis-
tricts is Jeliminated. Substantial
savings ‘resultdin conderting equip-
ment, buildings, land or rent and
annual charges:

Use of expensive heavy secondary
mains is minimized. Transformers
céan be located close to the load.
Same secondaries are used for
both power and light without light
“flicker’" when motors start.

4.

6.

Larger—and more economical—
sizes of transformers can be used,
because the transformers feed into
a common light and power sec-
ondary grid.

Transformer sizes can be standard-
ized to a large extent—fewer sizes
are required.

Current losses in secondary mains
are minimized because secondary
runs are comparatively short.

The network holds the load on the
line in case of faults without resort
to emergency tie switches or
banked transformers.

8. Continuity of service can be main-

tained without use of storage bat-
teries. Networks have proved their
ability to maintain continuity of
service equal to that of the source
of supply.

9, Number and size of high-voltage

feeders and the power losses of
the feeders are greatly reduced
because higher voltages can be
employed. Subsurface congestion
is relieved.

10. Maintenance is simplified—repairs

and extensions can be made with-
out service interruptions.




Service

over the complete range of Concentrated Load Requirements

Depending on location and type of service, net-
work systems generally are classified as one or a
combination of the following five classes:
Underground secondary networks—for metropoli-
tan centers where equipment must be placed out
of the way, where load concentrations are ex-
tremely high, and where continuous service is
extremely important.

Overhead secondary networks—used in medium
density residential or commercial areas where con-
tinuity of service is important but where congestion
has not reached the point at which underground
equipment is imperative.

Spot networks—installed for the service of indi-
vidual customers with important loads requiring
maximum reliability of service. Typical spot net-
work applications include schools, hospitals, thea,
tres, hotels, office buildings, powerhouses, “and
other similar loads.

Industrial network systems—The network system
in the industrial plant offers numerous ad¥antages
at a cost which compares favorably aith(that of the

radial system: Service interfuptions and delayed
production due to cable faults are prevented; great-
er protection is afforded against sabotage of shop
power lines; voltage requlation is practically uni-
form throughout the plamt, often with savings in
motor control equipment; loads can be rearranged
or increased at afminimum cost.

The newASLAif-cooled Transformers or the non-
inflammable, liquidsfilled types, the new Westing-
house doublesthrow switch to reduce spare trans-
former capa€ity)to a minimum, the new Westing-
house)Limiters to keep secondary currents at safe
valués—all these contribute to making the Westing-
house) Secondary Network System a method of
power distribution which is safe, foolproof—and
flexible enough to meet changing conditions and
power emergencies better than any other system
yet devised for industrial plants.

Vertical networks—a further development of the
spot network to meet the special needs of tall build-
ings. Each may include a series of spot networks at
various levels to provide maximum reliability of
service at lowest possible cost.

Many industrial plants today are adopting the, network system
for local distribution of power with meximum dependability.
This diagram is illustrative of a typical plant network system.
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Westinghouse has Standard

The Westinghouse Standard Subway Network transfermer
meets all requirements of most underground networksystems.

g

All controls are cover-mounted in this network transformer
for congested areas.

It makes no difference whatitype of network you
require or what yourgnetwork problems are. West-
inghouse has a transformer that will fit the require-
ments. Inside, outside, underground, or overhead,
Westinghouse fhasWthe right transformer for that
particular job.

A Compact, Efticient, Quiet Operating
Transformer

From extensive experience with every variety of
network, problem, Westinghouse has developed a
standard subway network transformer incorporat-
ing all the features necessary for safe dependable
network operation.

This transformer is designed to fulfill all the re-
quirements of most underground network systems.
Extreme care is taken in every step of construction
to assure maximum operating reliability. All neces-
sary auxiliary devices such as liquid level gauges,
valves, tap changers, switches, and protective inter-
locks assure proper operation and continuous serv-
ice.

These transformers are available with either oil
or Inerteen. Inerteen is a noninflammable cooling
and insulating liquid.

For Maximum Accessibility in Vaults
in Congested Areas—
Accessories are Cover-mounted

Developed in close co-operation with operating en-
gineers of the Consolidated Edison Company of
New York, this network transformer is built specifi-
cally for applications where every cubic inch of
installation space is at a premium. It is designed to
provide maximum speed in adjustment or inspec-
tion with absolutely minimum maintenance cost.

All controls, including tap changer, grounding
switch, filter and drain. valves, thermometer, and
liquid level gauges are mounted on the cover within
easy reach when the vault grating is removed. This
reduces considerably the area required by the
vault.




Transformers

for any SPECIAL network application

In some cases the transformer can be placed in
a vault up to 50 per cent smaller in cubic dimen-
sions than that needed for other designs.

Submersible—If vault is flooded, the transformer
will continue to operate in full safety. All covers are
watertight—they are welded on the tank. All fit-
tings below cover also are welded. Network pro-
tector has limiter type waterproof rubber-covered
low-voltage bushings to permit watertight taping.

For Overhead Networks—
the Triplex Transformer

The Triplex transformer combines continuous serv-
ice with pleasing appearance on overhead networks
in residential areas or suburban business districts.

Triplex transformers are made by placing three
single-phase core and coil assemblies, one abeve
the other, in a slender tank. The tank is no larger in
diameter than that of a standard single-phasé trans:
former. It can be mounted directly to the pole, its
shape conforming to that of the pole and making a
neat appearing installation.

Co-ordinated insulation is availablé&foriprotection
against lightning.

Triplex transformers are $pecially = designed
for pole mounting to serve \overhead networks.

For Ultimate Safety of Network,Operation—

Air-cooled Transformers
Air-cooled transformers, are the latest development
for complete transformerysafety. This is the ideal
transformer for indoorWinstallation where large
crowds of passers-byymake the safety factor espe-
cially importantf Bécause not a drop of liquid is re-
quired forgcooling and insulating purposes, even
the remotest“hazard of explosion, fire, and toxic
gases s, eliminated.

Industrialyspot networks benefit immensely with
this transformer. It can be placed inside the plant
near, workmen and important operations with full
safetyiPlacing it inside the plant near the load
eliminates long secondary cable runs and reduces
installation costs.

No vault is required to meet National Electric Code
requirements. Dimensions and weights compare
favorably with liquid-filled types. Greater economy
in space requirements is possible because valves,
cooling tubes, fluid level gauges, etc., have been
completely eliminated.

Low maintenance—Only an occasional inspection
is required. Apparatus incident to use of a liquid
for cooling and insulating is eliminated entirely!

Air instead of liquid, for cooling and insulating, elimi-
nates all explosion hazards in this air-cooled transformer.




Here's why Westinghouse N

etwork Transformiers

Selected Materials and Careful

Processing Produce Efficient Magnetic Circuit

To back upfthe inhetent reliability of the network
system, it'is imperative that the utmost reliability
be built into network equipment. Only the best ma-
terials, combined with superior engineering and
manufacturing ability and exhaustive testing, give
Westinghouse Network Transformers unsurpassed
reliability over a long life.

Insulation against eddy currents is provided by a
thin film of insulation applied to each lamination.
The insulation adheres to the metal under the most

severe operating conditions. It effectively breaks
up eddy current paths and minimizes losses.

Low sound level. Westinghouse engineers can cal-
culate in advance the natural period of vibration of
any core, and so can build cores that will not res-
onate with the magnetostriction vibrations of the
core steel. This, plus the extremely low magneto-
striction of the best silicon steel and the care taken
to bolt the lamination tightly together, assures the
lowest possible sound level.



give more dependable service,

over a longer lifetime

Copper, Insulation, and Coil Structure
Protect Against Troubles in Windings

Special electrolytic copper, of high ductility, re-
moves a primary cause of insulation failures. It
bends readily without developing slivers, burrs, or
scales to pierce or abrade insulation, is the purest
and has the highest conductivity of any copper pro-
duced.

Continuous wound coils of disc or “pancake” type
construction eliminate the chance of a joint break-
ing from vibration or rough handling. There are no
joints—coils are one continuous conductor from
start to finish.

Tested insulation assures reliability. Layers of high
grade insulating paper are machine wound around
each conductor. The cail stack is thoroughly dried;
pre-shrunk, and vacuum impregnated in its dieléc-
tric liquid assuring full insulation strength at the
start. Every coil is given a high frequency turnto-
turn test to assure perfect insulation in the windings:.

Uniform cooling of the coils is facilitated (by/the
disc type construction. At least one side”6f every
conductor is directly exposed to the cooling) me-

dium. Spacing of coil discs is"ampleyto allow free
circulation of cooling medium, minimizing hotspots.

Short-circuit stresses minimized by adjustable pres-
sure plates which allowjthe high and low-voltage
coils to be accurately’@entered. Centering the coils
keeps short-circuit stressesin a horizontal plane and
eliminates almost, all\tendency toward coil dis-
tortion-—often the cause of insulation failures.

Low impedance—=Westinghouse Network Trans-
formers_are designed to have a low impedance of
from four téstive per cent. This improves voltage
regulation;%adds greatly to the useful temporary
ovefloadizange of the transformer, and practically
eliminates light flicker.

Copper bearing steel tanks used on network trans-
formers for underground service have high corro-
sion resistance. Coated electrode welding seals all
seams against moisture. Tanks are thoroughly shot
blasted to remove all grease, rust, and mill scale,
then given three coats of paint by the flow process.
Tanks are given a final test at 72 pounds per square
inch pressure for six hours to assure absolute fluid
tightness.

High frequency testing of transformer coils, above.

Painting Tanks—A finish which resists deterioration is put
on every tank by the flow painting process. Three coats of
paint, one primer and two finish coats, are applied. Each
coat is baked on.




The rotary switch is foolproof in operation. It cannot ground a
live feeder because of wrong operating sequence.

Sectional view of the rotary switch.
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Complete accessories

Rotary Switch Combines
Simplicity’—Safety

For disconnecting and grogunding the transformer
end of a network feedenfor repairs—to give abso-
lute protection to ‘werkmen and equipment—this
rotary high-voltageiswitch is a foolproof device. No
complicated dévice to*force the proper sequence of
operation issfiecessary. The sequence of “‘open” to
"transformer’/to “ground” is inherent. An operator
cannot ground. @ live feeder.

Switch cannot move directly from “open” to
"“ground. % From the "“open” position the contacts
swingharound to “transformer” and from there to
Yground.” If the feeder is energized an electrical
interlock operates and locks the switch in the “trans-
former” position so that it cannot be moved to the
fground” position until the feeder is de-energized.
When the feeder is not energized the switch can
be moved to “ground.”

Strong construction of all parts provides complete
reliability with ample support for every individual
unit in the assembly. Wet-process porcelain insu-

Tap changer can be operated from outside the
tank with minimum effort—nothing to stick or jam.




fo meet any operating requirement

with maximum reliability

lators of heavy construction insulate all live parts
from the tank. The switch case is welded to the
tank.

High conductivity copper in blades and contacts
will carry 200 amperes continuously without ex-
ceeding a 55-degree centigrade temperature rise.
In the ground position the switch will stand 15,000
amperes for two seconds without damage and with-
out appreciable movement of the parts.

An ingenious, yet simple and reliable, quick-
break mechanism is available where it is desired
to have the switch break the transformer exciting
current.

No-load Tap Changer

The no-load tap changing device is located inside
the transformer tank and is hand-operated from the
outside. It is self-aligning and cannot be locked'in
short-circuit or open-circuit position. Mechanigcal
interlock may be supplied to prevent operation
while transformer is energized. An indicator clearly:
shows tap connections.

Terminal chamber simplifies connections—allows
connections to be made without draining theyhigh-
voltage switch chamber.

Network Protector Attacheduwith
Simplified Connections

Provision for mounting the”nétwork protector on
the end of the transformer includes removable flex-
ible connectors whichyfasten’ to the low-voltage
studs. The porcelaifiShare ‘removable through the
protector housing4when the protector is rolled out.
The low-voltagesstudsjare keyed to the porcelains
to prevent the/insiderend of the studs from turning
when the studs areftightened.

Flexibility 1n, mounting connections not only per-
mits easy“installation despite mounting irregulari-
tiesaby absorbing stresses, but often permits great-
er interchangeability of equipment.

Terminal Chamber Simplifies Connections—

Quicker, easier connection or disconnection of high
voltage cables is provided in the newest type ter-
minal chamber. Special two-way clamp-type ter-
minals are easy to reach and make connection or
disconnection possible in a fraction of the time re-
quired with former types.

A terminal chamber is available to accommodate
a triple conductor or three single conductors. Con-
nections can be made without draining the high-
voltage switch chamber.

Flexibility of new network protector connections
permits easy mounting, alleviates stress of any
mounting surface irregularity and allows greater
interchangeability of equipment.




Aids for Safety .

The HCL Detector developed by, Westinghouse, in-
creases the reliability fof/ Therteen-filled trans-

formers.

HCL Detector Protects

Inerteen-filled Transformers

When hydrogentehloride gas, which is formed
when an arc ‘decomposes Inerteen or similar
liquids, is present in a transformer the Detector is
caused tooperate. By making suitable connections
it can be'usedto operate an alarm or to remove the

transfoermer’from its feeder.

All Inerteen-filled network transformers are
equipped with a glass diaphragm relief device de-
signed to rupture at a pressure of about 15 pounds

per square inch.

Sampling device makes it easy to extract Iner-
teen to test its condition. Close clearances and
positive sealing make it leak-proof under all tem-

HCL Detector perature conditions.

10
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. .. Low Maintenance

Flush type liquid level gauge

is protected by cover.
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For convenience, a drain valve
and sampling device are sup-

plied.

FITTINGS

FOR

Dial thermometer, with or with-
out alarm contacts, is frequently
supplied on network transformers.

Magnetic liquid level gauge for
welding to the transformer cover. 11

EXTRA OPERATING CONVENIENCE




ASL Air-cooled Network Transformers

G
. a v

Completely air-cooled, the
ASL Transformer may be
placed indoors anywhere
with full safety.

The latest Westinghouse /Contribution to Network Systems!

With the development of the “spot”’ network sys-
tem and its application in heavilyloaded'areas, such
as in large buildings and in industrial plants, there
also developed a need for d'stanidard of transformer
safety beyond anything, previously available.

Westinghousef@answeredythis problem by entire-
ly eliminating the liquiddin transformers. The ASL
Air-cooled Transformer was developed and applied
to various installations over a period of five years
to prove it§ safety and dependability of operation.
Only aftersuch thorough field testing did Westing-
houseazecommend it for network applications re-

quiring maximum safety.
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Today the Westinghouse ASL Transformer is the
only completely developed field-tested air-cooled
transformer available in ratings large enough for

network service.

No explosion hazard—nothing to burn—no toxic
gases are generated at any time. It can be placed
anywhere in vertical or spot networks with perfect
safety to surroundings and people nearby. As evi-
dence of its safety features the State of Pennsyl-

vania has approved it for use in coal mines.

No vault is required—the ASL can be installed in-




provide maximum safety for indoor network systems

All leads supported by

porcelain. Porcelain terminal blocks

figidly support the tap
ledds.

Pressure applied uniformly
to high and low-voltage
coils by pressure rings.

Pancake coils give
maximum surface ex-
posed for cooling.

Coils spaced and sup-
ported by porcelain
blocks.

doors without being placed in a protective vault and
still meet all National Electric Code requirements.
The type ASL saves floor space compared to
liquid-filled types and weighs less in most ratings.

It is easy to install.

Special insulation resists effects of heat. Porcelain,
mica, asbestos and air permit operation at higher
temperatures than is possible with liquid-filled

types. Expanded metal housing permits free circu-

Windings are firmly
block-spaced td per-
mit full circulation
of air.

lation of cooling air.

Natural draft ventilation—Large ducts allow air
to circulate through the windings. Windings are
block-spaced to admit maximum cooling air. Ver-

tical ducts between high and low tension coils and

core aid air circulation by providing an uninter-

rupted natural draft path.

13



Network Reliability Assured

Pioneers in the development ofnetwork equipment,
Westinghouse engineers have worked closely with
operating engineers from the beginning in the solu-
tion of network operating‘problems. The result of
such co-operative development work is Westing-
house equipnient for every network requirement,
providing utmost dependability at reasonable first

cost andlowest operating costs.

Protector, and transformer combined. Aside from
the primary or feeder cable system the secondary
or‘network cable system and the network trans-
former, special equipment required for network
operation includes the low-voltage network pro-
tector. In recent and generally approved practice,
transformer and network protector are combined,
the protector being mounted on the end of the

transformer.

Westinghouse Network Unit in-

cluding three-phase transformer,
14 double-throw primary switch and

secondary network protector.

R

e

X

t
\
3

Open-type, separate Subway transformer-
mounted Type CM-22 Net- mounted unit rolled out
Work Protector with me- on the rails ready to be
chanism-relay frame removed without disturb-
swung aside. ing any cable connection.

Complete Network Unit,
with transformer and
network protector.




when you give Westinghouse

undivided responsibility

Sturdy connections. Secondary voltage leads are
brought out through porcelain stud bushings en-
closed by a steel throat with a drilled flange to
which the protector is bolted. In the standard de-
sign, the low-voltage cables are connected to the
network protector through stud-type porcelain
bushings in the top of the housing. Other designs

to fit specific operating conditions are available.

A high degree of accessibility and reliability mark
Westinghouse network protectors. Certain parts
for subway or open-type protectors are completely
interchangeable, regardless of ampere capacity.
"De-ion” interrupters on the main contacts resiljin

low maintenance cost.

Fast-action relays are the heart of'the network pro-
tector. Relays used in Westinghouse protectors are
especially designed for“the heavy-duty require-
ments of networkqoperation. These relays are
characterized bygsuch advanced design features as
extremely ‘fast operation; light, sturdy, moving
elements,that teduce bearing pressures; compact-
nesstand accessibility that permits individual cir-

cuits to be'tested without removing the relay.

Continuity and economy of electrical service which
earn maximum revenue and good will for the oper-
ating company are assured by Westinghouse com-
plete network equipment, designed as a unit and

installed as a unit.

15




Westinghouse Plans—
Builds Networks from A to Z

Throughout its 56 years of transformer design and
manufacturing experience Westinghouse has been
engaged aggressively in searching for new ideas
and carrying them through to their practical appli-
cations. Our policy has been to get at the root of
every new problem, and then build the apparatus
to answer that problem. Our efforts have made us
more than just fabricators of apparatus.

The direct current calculating board is an ex-
ample of the engineering service available to West-
inghouse customers. Planning of alternating-cur-
rent secondary network systems is greatly simpli-
fied by this direct-current calculating board. Net-
work systems are set up in miniature on this board
and subjected to conditions simulating those on the
actual line. Results are noted and measurements
are made directly to eliminate long intricate calcus
lations.

This board has saved hundreds of dolldrstifor
Westinghouse customers. They have been able to
do in days, the calculations that usually take‘wéeks,
and there is no question as to accuracy. The board
gets the answer. It has been checked manytimes
by tests on networks in operation.

When you consider a secondary network; call in
Westinghouse as your partner. Yoir'll get the bene-
fit of more years of experience, more engineering,

This Direct Current Calculating Board saves weeks of hard
work in planning a-c secondary networks. It tells engineers
how a network will react under all conditions before a single
wire is installed.

manufacturing, and testing facilities, and the aid of
the Company that gets results for you beyond just
building your apparatus.

]
WESTINGHOUSE CONTRIBUTIONS TO THE SECONDARY NETWORK SYSTEM

1923—Built the first three-phase auto-
matic reclosing network jprotectot:

1924 Built the first subway type auto-
matic reclosing néetwork: protector.

1925—Built the first network protector
with pump-proof features:

1927—Built‘the first threé*phase network
master relay.

1928—Applied thel first porcelain-in-
sulated three-position switch to a net-
work transformer.

—Introduced gsolder-sealed stud-type
bushings and Cork-Vellumoid gaskets.
1929-=Developed the first nonsensitive
reverse current trip scheme for network
protectors.

1930—Built first network balancers to
prevent circulating currents between
transformer banks.

—Furnished transformers for the first
vertical network system in a large office
building.

1932—Built the first three-position switch
to break transformer exciting current.
—Built the first low-loss, oil insulated,
single-phase network transformers.
—Introduced the first light-duty net-
work protector for overhead secondary
network systems.

1933—Introduced "De-ion" arc chambers
on network protectors to reduce size and
maintenance.

1934—Built the first three-phase, low-
loss oil-insulated network transformer.
—Introduced high-frequency testing of
high-voltage windings in transformers.
—Built the first foolproof, single-button
interlocked three-position switch operat-
ing mechanism.

1936—Built the first noninflammable,
nonexplosive, network transformer---an
air-cooled three-phase unit.
—Introduced sliverless copper in wind-
ings.

—Built the first network relay without
gearing, eliminating chief source of
friction.

1937—Furnished all protectors for first
network system installed in a power-
house.

1938—Developed the HCL detector for
protection of noninflammable liquid-
filled transformers.

1939—Introduced simple geared-motor
closing mechanism for heavy-duty net-
work protectors.

1940—Heavy-duty protector interrupting
ratings increased as much as 100 per
cent.

16
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Pt. Wayne......... 1010 Packard Ave.
............. «....848 Broadway
Hammond.....coe00eeess 235 Locust St.
Indianapolis.......... 137 S. Penna.)St.
South Bend........ 218 East Wayne St.
IOWA
Cedar Rapids..... « s . 3615218t S7'S. E.
Davenport...... ..4206 East Second St.
Des Molnes.........41400 Walnut St.
Sioux City...... .. .4.2311George St.
Waterloo........ .. as. . 328 Jefferson St.
KANSAS
Wichita....... 233 So. St. Francis Ave.
KENTUCKY

Louisville\........332 West Broadway
LOUISIANA

Baton Rouge..... 128-134 South 16th St.
Monroe. .. e «s......1503 Emerson St.
New Orleans........ 333 St. Charles St.

MAINE
Auqustd.....cee0000....9 Bowman St
MARYLAND
Baltimore........... 118 E. Lombard St.
MASSACHUSETTS
BostoR....coo0cevccianas 10 High Street
Springfield............. 395 Liberty St.
Worcester............... 507 Main St.
MICHIGAN
Detroft.....cevevne 5757 Trumbull Ave.
Grand Rapids..511 Monroe Ave., NN\W.
Ishpeming.......c.0000 433 High Street
Jackson......... 212 W. Michigan Ave.
MINNESOTA
Duluth............ 10 E. Superior Street
Minneapolis. . . .2303 Kennedy St.iN. E.
MISSOURI
Kansas City....... ... 2101 W. 11th St.
St. Louis...........:411 N. Seventh St.
MONTANA
Butte ..... e o 4+ . 129 West Park Street
NEBRASKA
Omaha,.....3...409 S. Seventeenth St.
NEW (JERSEY
Newark/..... «++..1180 Raymond Blvd.
NEW MEXICO
Albuquerque........ 219 First National
Bank Bldg.
NEW YORK
Albany....ccco0eennn 456 No. Pearl St.
Binghamton............ 86 Court Street
Buffalo.............814 Ellicott Square
New York....coovcevenanes 40 Wall St.
Niagara Falls......cc000eee 253 2nd St.
Rochester......... 1048 University Ave.
Syracuse..... «+..420 North Geddes St.
Utica...... ++...113 North Genesee St.
NORTH CAROLINA
Charlotte..... teriees 210 East Sixth St.
Greensboro, Apt. H-3, Country Club Apts.
Raleigh .......... ...803 N. Person St.
OHIO
Akron...........106 South Main Street
Canton......... 120 W. Tuscarawas St.
Cincinnati...........207 West Third St.
Cleveland.......... 1216 West 58th St.
Columbus.......... 85 East Gay Street
Dayton.......ceat. 30 North Main Street
Toledo.....coevseese 245 Summit Street
Youngstown........ 25 E. Boardman St.

OKLAHOMA.
Oklahoma' City.%.. .120 N. Robinson St.
Tulsa....o. 4. 000, 303 E. Brady Street
OREGON,
Portland....%..... 309 S. W. Sixth Ave.
PENNSYLVANIA
Allentown........... 522 Maple Street
Brie.......covvevenns 1003 State Street
Johnstown.......... 107 Station Street
Philadelphia....... 3001 Walnut Street
Pittsburgh......... +++.306 Fourth Ave.
Wilkes-Barre. ..267 N. Penna. Ave.
York....cooeeeene 143 South George St.
RHODE ISLAND
Providence..... eeese..16 Elbow Street
SOUTH CAROLINA
Charleston ............. 2 Greenhill St.
Columbia...... 125 S. Waccamaw Ave.
Greenville......... 110 W. Tallulah Dr.
TENNESSEE
Chattanooga. .Georgia Ave. & E. 9th St.
Knoxville......cc...e Gay & Clinch Sts.
Memphis......cc..t. 130 Madison Ave.
Nashville.......... 219 Second Ave., N.
TEXAS
Beaqumont .......ccc00000000000 ceses
....1213 Americon Nat’l. Bank Bldg.
............. 209 Browder Street
..Oregon & Mill Sts.
........... 1314 Texas Avenue
.......... 115 W. Travis St.
Salt Lake City....... 10 W. First So. St.
VERMONT
Burlington.....cco0esee 208 Flynn Ave.
VIRGINIA
Norfolk.......... 320 City Hall Avenue
Richmond....... eee00..301 S, Fifth St.
Roanoke.....cccuuus 726 First St., S. E.
WASHINGTON
Seattle....... 3451 East Marginal Way
Spokane............ 158 So. Monroe St.
Tacoma...ceoeeeeanns .1115 “A” Street
WEST VIRGINIA
Bluefield..... eeee...208 Bluefield Ave.
Charleston.......... 1415 Oakmont Rd.
Fairmont........ 10th & Beltline Streets
Huntington......... 1029 Seventh Ave.
WISCONSIN
Appleton.......... 210 N. Appleton St.
Madison...... 1022 E. Washington Ave.
Milwaukee....... 538 North Broadway
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Westinghouse Electric International Company, 40 Wall Street, New York City, New York.
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