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VVéstinghouse

Type CA Air Supply Unit

FOR

Indoor Compressed Air Circuit Breakers
INSTALLATION, OPERATION AND MAINTENANCE

The Type CA, indoor, compressed air
supply unit is an automatic unit de-
signed to maintain in its storage reser-
voirs a supply of compressed air at
pressures, and in volumes, necessary for
replenishment of the operating reservoirs
of compressed air circuit breakers. The
unit is adapted to use in indoor, power-
house and substation, circuit breaker ap-
plications at alternating current voltages
up to 33,000, in normal current ratings
up to 5000 amperes, at frequencies of 25
and 60 cycles and for interrupting duties
up to 2,500,000 Kv-a.

SCREEN
GUARD

GUARD OVERE
AFTER-
COOLERS

BED PLATE

GENERAL INFORMATION

Description—The air supply unit con-
sists essentially of a motor-driven com-
pressor, complete with automatic con-
trol, and two storage reservoirs together
with cooling coils and the necessary pipe
connections, valves, pressure switches,
etc., all mounted on a single bedplate
ready for operation. Designed to con-
serve floor space, the compressor, motor
and control equipment are mounted on
one of the storage reservoirs, forming a
compact unit readily accessible from all
sides. A removable screen protects the

compressor equipment and prevents
accidental contact with moving parts by
attendants.

The single compressor unit with one
compressor mounted on the smaller of
the two reservoirs as shown in Fig. 1, is
normally supplied for installations of
more than two breakers and for small
applications where future additions are
contemplated. To insure uninterrupted
service, it is recommended that a spare
unit be installed for usc during inspec-
tion and maintenance periods or other

TYPE AR BREAKER

ALARM)

F16. 1—COMPRESSED AIR SUPPLY UNIT WITH SINGLE COMPRESSOR




Westinghouse Type CA Air Supply Unit for Indoor Compressed Air Circuit Breakers

emergency. To derive the most benefit
from this spare unit, the two should be
located remotely from each other in
order to limit interference from external
sources such as a localized fire in the
station.

The twin compressor unit carrying
two smaller compressors as shown in
Fig. 2, is normally supplied for installa-
tions of one or two breakers where there
is little likelihood of future additions to
the switching equipment. Storage volume
is the same as for the single compressor
unit but in this case the larger of the two
reservoirs is arranged with its axis in a
horizontal plane and both compressors
are mounted on it. Operation may be by
both compressors working in unison or
by either one working alone, thus pro-
viding a spare compressor for use during
maintenance periods.

Air Storage—The combined storage
volume of the two reservoirs of either
unit at atmospheric pressure is 32 cubic
feet. Both reservoirs operate at a normal
working pressure of 250 psi, making a
total volume of approximately 540 cubic
feet of free air available to replenish that
used in breaker operation. Dependent on

the size and rating of the breakers in-
volved, this supply will provide for 12 to
20 opening operations without additional
compressor operation.

An automatic pressure governor, nor-
mally set to cut in the compressor motor
when storage pressure has dropped to
240 psi, serves to maintain the supply in
the unit. For installations where two or
more units are provided to feed a bank
of breakers, the additional units may be
set to cut in their motors at some point
below 240 psi. All compressors cut out at
250 psi.

By this arrangement, all compressors
are brought into service under unusual or
emergency conditions while the first
compressor to start provides for normal
replenishment of the supply. Where it is
desired that the second compressor be
retained as a standby only, delivery con-
nections may be so arranged that its
reservoirs can be charged to full working
pressure by the first compressor in order
to obtain the extra storage for emergency
use. It is recommended, however, that
all compressors be allowed to run at suc-
cessive settings and that the settings be
alternated periodically to equalize duty
on the compressors.
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Compressors—Air Supply Units are
equipped with Westinghouse Air Brake
Company, Type “Y,” two-stage com-
pressors equipped with an intercooler be-
tween stages of compression to secure a
maximum of heat dissipation before
delivery. This effect is furthered by a
vaned flywheel which maintains a con-
tinuous air stream over the finned
cylinders while the compressor is in
operation. A pressure lubricating system
controlled by a piston pump driven by
the crankshaft, insures adequate lubri-
cation of the working parts without the
hazard of oil passing into the delivery
system.

A pressure unloader system (see Fig.
3), interlocked with the oil pump, is
arranged to relieve pressure in the cylin-
ders on stopping, and to prevent the
application of load on starting until the
motor has reached full speed. In event of
an attempted start with low oil level,
insufficient to operate the oil pump un-
loading system, the cylinders will remain
unloaded and the compressor will not
deliver full pressure. Further description
of this device will be found on page 12
of this book.

F1G6, 2—COMPRESSED AIR SUPPLY UNIT WITH TWIN COMPRESSORS
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1730 rpm. While these motors are
equipped with terminals for connection
to either 220 or 440-volt supply, the
equipment for their control is designed
for one voltage only and any change in
supply voltage must be accompanied by
a corresponding change in control
auxiliaries. Protection against overload
T pipED YO currents is provided by a thermal relay
(H’%*;LTSEDS&’“E in the linestarter and protection against

: short circuit currents by a thermal cutout
in the Type AB master control breaker.
Motors are supplied in horsepower rat-
ings as follows.

Compressor Motor H.P.
Type 1 AYC 144
Type 2YC 2
Type 3YC 5

Motor Control—A schematic arrange-
ment of control for the motor on a single
compressor supply unit is shown in Fig.
6, and for a twin compressor unit in
Fig. 7. The units are completely wired
and tested as shipped from the factory,
with motor power leads brought to a
junction box ready for connection to the
a-c supply. Leads for an alarm circuit,
normally d-c, to give warning of undue
reduction in storage pressure, are brought
to a separate junction box. All wiring is
enclosed in conduit or flexible covering.

F16. 3—TyrE Y AIR COMPRESSOR—SECTION THROUGH CRANKCASE AND
Low PrESSURE CYLINDER

The Tsingle'compressorwxsupply unit
(Fig. 4) will normally be supplied with a
Type 2YC compressor, 4 and 214 x 234,
which at 450 rpm delivers an average of ]
6.4 cfm of free air, charging the storage s INTERCOOLER
reservoirs of the unit from atmospheric '
to full working pressure of 250 psi in 90

livers approximately 15 cfm of free air,
charging the unit to full working pressure
in 38 minutes.

minutes. For installations in which for- : r ’
operating reasons it may be desirable to _ ] ! o~

decrease this charging time, the unit can e b

be supplied with a Type 3Y C compressor, ; 7

5 and 2% x 3%, which at 500 rpm de- : —b—}

The twin compressor unit (Fig. 5) is
supplied with two Type 1AYC com-
pressors, 34 and 17 x 2, which at 525
rpm will deliver approximately 4.4 cfm
of free air each. With both compressors
running, the unit can be charged to full
working pressure in 68 minutes, onc
compressor requiring double that time
or 136 minutes. Supply units of other
storage volumes and compressors with
other delivery ratings may be supplied
for installations where the standard
units do not meet all requirements.

Motors—Compressors are driven by
Westinghouse, Type CS, 220/440-volt,
3-phase, squirrel cage, induction motors
equipped with sealed sleeve, ball or
roller bearings and operating at 1720 to° F1G. 4—SINGLE AIR COMPRESSOR FOR SuppLY UNIT
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A Westinghouse, “De-ion,” metal-
enclosed, non-reversible linestarter is
provided for across-the-line starting of
motors (see Fig. 6). A Westinghouse,
Type AB circuit breaker controls power
supply to the motors; closing this breaker
is all that is required to start the unit in
operation. Thereafter, starting and stop-
ping of the motor is controlled auto-
matically by a pressure governor switch,
actuated by reservoir pressure, as long
as the AB breaker remains closed.

Belt Drive—The compressors are
driven by a multiple, “V” belt drive,
quiet in operation and easily replaceable.
The 14 and 2-horsepower motors are
supplied with a drum carrying two belts
and the 5-horsepower motor with four
belts. Since trade practice permits the
use of a single size of flywheel for more
than one compressor rating, some air
supply units may be delivered with a
greater number of grooves in the flange
of the flywheel than in the drum on the
motor shaft. The motor drum will deter-
mine the number of belts required for
any application. Motors are mounted on
a slotted base, permitting adjustment for
proper belt tension.

F16. 5—TWIN A1rR COMPRESSORS FOR SUPPLY UNIT

Pressure Switches—Pressure Switches
supplied with the unit are Square D
Company, Model 9100 switches arranged
with such bellows and spring combina-
tions as to make or break a contact at
certain predetermined points over a

stated pressure range stamped on the
switch nameplate. These switches are
readily adjusted within their specified
range to meet requirements of any par-

ticular application.

CONDUIT

-

'AB” BREAKER

PRESSURE SW"I

L

lo T_z
JUNCTION BOX
(MOTOR)

LINE STARTER

JUNCTION BOX
(ALARM)

FI1G. 6—WIRING DIAGRAM FOR SINGLE CoMPRESSOR UNIT
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Westinghouse Type CA Air Supply Unit for Indoor Compressed Air Circuit Breakers

The pressure governor switch is ad-
justed to close its contact, energizing the
linestarter, when storage pressure has
decreased to some predetermined point,
normally 240 psi for the first unit, with
remaining units picking up at some
lower point in the range. All switches are
adjusted to open their contacts, de-
energizing the linestarter, when reservoir
pressure reaches 250 psi.

A pressure alarm switch is also pro-
vided, adjusted to close its contact at
some predetermined pressure, normally
200 to 210 psi, completing the circuit to
an alarm, visible or audible, at any re-
mote point, as an indication of a low
pressure condition requiring investiga-
tion. The remote alarm equipment is not
regularly supplied with the unit.

Protective Air Devices—Safety valves,
conforming in design to the A.S.ML.E.
Code for Unfired Pressure Vessels, are
supplied with the unit, one on the com-
pressor between stages of compression
adjusted to discharge at 60 psi, and one
on each reservoir adjusted to exhaust at
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260 to 265 psi. A one-way check valve at
the inlet to the second reservoir permits
exhausting air from the first reservoir
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and the cooling coils for inspection or
maintenance work while maintaining the
second reservoir at full working pressure.
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F16. 9—Tvp1caL LavouT FOR COMPRESSED AIR DELIVERY SYSTEM
(Two COMPRESSORS)

A stop cock at the outlet to the air de-
livery mains provides for segregation of
the complete unit from the remainder of
the system. A dual pressure gauge in-
dicates both storage and line pressures.

For installations where two or more
air supply units feed into an air delivery
system, it is recommended that a pro-
tection valve (not regularly supplied
with the unit) be installed in the de-
livery line, adjacent to each unit, to
prevent complete drainage of air storage
in event of an accidental break in the
air line.

The protection valve (Fig. 8) as
applied to air delivery lines, incorporates
several functions in a single valve casing.
In addition to a plug cock to isolate the
unit, an exhaust valve to permit draining
the delivery main, and a one-way check
valve against reverse flow, the protection
valve incorporates a two-way check de-
signed to operate on a differential in
pressure between its two sides and to
close on a high rate of flow in either di-
rection such as might result from break-
age of the air line or other emergency.

By reference to Fig. 9, it will be
obvious that without such protection a
break at any point in the air line would
permit air storage in both supply units
to be completely drained to atmosphere.
A protection valve supplied with each
circuit breaker prevents the breaker
reservoirs from draining and a similar
valve adjacent to each supply unit will
likewise prevent them from draining

until the break can be isolated by closing
adjoining plug cocks.

Feed Valve—The air supply unit feeds
air into the delivery system through a
pressure reducing valve located at the
outlet of the second (larger) reservoir as
shown in Fig. 1. The valve supplied is a
slightly modified design of the Westing-
house Air Brake Company, Type M-3
feed valve, established through long
service in railway and industrial service.

Essentially, this feed valve consists of
a piston exposed to reservoir pressure
on both sides but normally spring-biased
to one end of its travel, closing the port

/V =7 7

to the air line as shown in Figs. 10 and 11.
A spring-backed diaphragm, exposed to
line pressure, is so arianged that reduc-
tion in line pressure permits this dia-
phragm to move in the direction of its
spring pressure, opening a regulating
valve which bleeds air from one side of
its main piston, allowing it to move due
to reservoir pressure on its opposite side
and open a port to the line.

Replenishment of line pressure to its
normal value returns the diaphragm
against its spring, allowing the spring-
backed regulating valve to close, which
equalizes the pressure on both sides of
the main piston and permits it to return
to its spring-biased, closed-port position
thus stopping air flow to the line. Screw
thread adjustment of the diaphragm
spring permits variation in line working
pressure within a reasonable range.
Further description of feed valve opera-
tion will be found on page 14,

Moisture Removal—In addition to the
intercooler between stages of com-
pression, a first aftercooler is located
between the high pressure outlet of the
compressor and the first (smaller) reser-
voir, with a second aftercooler between
the reservoirs, as shown in Fig. 12.

Both aftercoolers are coiled around
the smaller reservoir, protected by a
metal shield. All cooling coils are of
finned copper tubing and the arrange-
ment is designed to reduce the air supply
to ambient temperature at the point of
passing into the air delivery mains to
the circuit breaker.

Service experience with these units
shows that a major portion of the
moisture content of the air is condensed
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Westinghouse Type CA Air Supply Unit for Indoor Compressed Air Circuit Breakers

and deposited in the first reservoir, with
some further condensation in the second
reservoir of the unit. Since air leaves the
supply unit at substantially ambient
temperature, little if any further con-
densation takes place after this and a
supply of dry air for circuit breaker
operation is assured. An air filter at the
compressor intake assures also that this
air will be free from dust and dirt.

Safe Operation—In the design of the
air supply unit careful attention has
been given to elimination of the fire
hazard sometimes found present in
heavy duty compressor systems. Such
hazard in the past has been traced to
long continuous duty on the compressor,
to the point of excessive heating at the
compressor outlet, coupled with the
presence of oil vapor in the air stream.

Compressors supplied with these units
work well within their rating and are
subject to intermittent duty only. They
are equipped with a forced-circulation
lubricating system rather than a splash
system, thus reducing the amount of oil
carried to the vicinity of the com-
pression chambers. Pistons are. supplied
with an oil ring in addition to the con-
ventional sealing rings, again reducing
the amount of oil or oil vapor that may
pass into the compression chamber.

The cooling system of moisture removal
utilized in this unit readily condenses
any remote trace of oil vapor and de-
posits it in the first reservoir where it
may be drawn off with the water col-
lected there. All possibility of oil being
carried over to the circuit breaker air
system is thus removed.

Air Delivery System—Fig. 9 shows a
typical schematic arrangement of the air
delivery system for a battery of circuit

33
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1-RESERVOIR (2501BS, PER 5. IN)
2- AFTERCOOLER

3- AFTERCOOLER

4-PRESSURE ALARM SWITCH

5- COMPRESSOR

6-FEED VALVE

7~ SHUT-OFF COCK

8-SAFETY VALVE

9-CHECK VALVE

F1G. 12——SCHEMATIC ARRANGEMENT OF SuppLY UNiT (Two COMPRESSORS)

breakers with two air supply units. Pro-
vision is made by suitably located shut-
off valves, for completely isolating either
supply unit for maintenance or inspec-
tion purposes while the other unit
continues to feed the system.

1t is recommended that copper tubing,
114" outside diameter, the equivalent of
Chase, Type K tubing, be used for the
delivery system and that all joints and
connections be made with solder-type,
brass fittings of sufficient weight to with-
stand a working pressure of not less than
150 psi. Brass tubing of equivalent size
and weight may be substituted if de-
sired. For larger installations, or where
delivery over several floors is contem-
plated, larger sizes of tubing may be
necessary to provide against excessive
friction losses.

All soldered, sweated or brazed joints
should be made in the manner specified

&R

NWANENEENINZ

2

2

D,

NN
P

»

S

FiG. 11—TyPE M-3 FEED VALVE—DIAGRAMMATIC VIEW SHOWING
OPEN PosITION

by the manufacturers of the tubing and
fittings used, in order to provide ade-
quate, leakproof joints. All tubing should
be properly supported and braced, and
should be protected from injury by
contact with other equipment.

At the point of connection to the
supply unit or circuit breaker reservoirs,
the installation should be such as to
minimize mechanical stresses on the
tubing or joints. At points where the
tubing may be attached to or installed
near other apparatus involving excessive
vibration, suitable precautions should be
taken to cushion the tubing from these
vibrations. *

Iron pipe or steel tubing may be used
only with some attending hazard and
where used should not be regarded as a
permanent installation. Where it is
absolutely necessary to use this material,
the internal surfaces should be thoroughly
freed from all scale and rust and given
protective treatment as follows.

The cleaning process consists of pick-
ling by immersion in a hydrochloric
(muriatic) acid solution of not less than
10%% and not more than 25% strength.
Immersion time should be sufficient to
dissolve all scale. The pipe should be
washed thoroughly by immersion in
running water and by spraying water
through the inside. Drying must be com-
plete, preferably with the pipe hanging
vertically.. Circulation of heated air
through the pipe will accelerate the
drying process.

To prevent oxidation from starting
again, a primer should be applied as soon
as possible after drying. Apply one coat
of red primer by pouring through, taking
care that both primer and pipe are of
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approximately the same temperature.
Thinning of the primer is recommended
in the ratio of one quart of turpentine
to one gallon of primer. Air dry for five
hours with the pipe hanging in a vertical
position.

After priming, apply one coat of black
bakelite enamel by pouring through.
Thinning the enamel with Xylol in the
ratio of one quart of Xylol to one gallon
of enamel is recommended. Air dry for
24 hours with the pipe hanging in a
vertical position. A moderate heat rising
through the pipe will assist in hardening
the enamel; avoid an open flame as some
enamels are inflammable when fresh.

Brass fittings should be used with iron
pipe or steel tubing where obtainable.
If it becomes necessary to use cast iron
or malleable fittings, they should be

given the same protective treatment
recommended for iron pipe. The use of
commercial, iron body wvalves in air
delivery lines is not recommended. Fre-
quent inspections should be made of iron
or steel pipe lines in service to insure
that they remain free from rust.

Caution

The manufacturers of this equip-
ment have complied in all respects
with the A.S.M.E. Code for Unfired
Pressure Vessels. All air reservoirs
supplied with the equipment are
built and tested under inspection of
the National Board of Boiler In-
spectors and each reservoir carries a
nameplate with a serial number
which is on file at National Board

Headquarters. However, since the
manufacturers do not make the com-
plete installation, plans for such in-
stallations should be made with due
reference to rulings of the Indemnity
Company writing insurance for the
particular property in question.

It should further be borne in
mind that many states have codes
covering such installations, these
codes being by no means uniform
throughout the country. In addition,
many municipalities and local dis-
tricts have ordinances not always
conforming to the code of the state
in which they are located. State and
local rules governing such matters
should be studied in planning com-
pressed air installations.

INSTRUCTIONS FOR INSTALLATION

General—The compressed air supply
unit is a completely assembled unit de-
signed to provide automatically a con-
tinuous supply of compressed air for
circuit breaker operation. The equipment
in this unit is selected as the best avail-
able for the purpose it is to fulfill and it
is tested before it leaves the factory to
insure that it meets fixed standards of
operation. Whether or not it continues
to meet these standards depends upon
the treatment accorded it after it leaves
the factory. Supply units received before
preparations for installation are com-
pleted, should be stored in a clean, dry
location where they will not be exposed
to an accumulation of dirt from building
operations or moisture from exposure to
outside atmosphere.

Immediately upon receipt of a supply
unit, an examination should be made for
any evidence of damage sustained while
enroute. If injury is evident, or indica-
tion of rough handling is visible, a claim
for damage should be filed at once with
the carrier (Transportation Company)
and the nearest Westinghouse Sales
Office should be notified promptly.

Unpacking—The unit should be moved
as near as possible to the point of in-
stallation before removing it from the
packing case. Care should be taken in
unpacking to insure that delicate parts
of the mechanism are not injured. Do not
open the packing case with a sledge ham-
mer or heavy bar—use a nail puller.

Examine the apparatus carefully. for
breakage, distortion or anything else
that may cause improper operation, and

see that all packing blocks are removed
from the mechanism. Remove all excel-
sior, dirt or other foreign matter and
look over the moving parts and aux-
iliaries carefully to see that they are in
proper operating condition.

Do not lift the unit by slings placed
under projecting parts of the mechanism;
to do so may distort it. Use the lifting
eyes where provided for that purpose.
Supply units used during the period of
installation for a stepladder, platform or
other purposes for which they are not
intended, may not give satisfactory per-
formance when placed in service—some
of the adjustments are delicate.

Installation—In a cold climate it is
recommended that the air supply unit be
installed in a heated building. If neces-
sary to locate it in a building where heat
is not provided, more efficient service will
be obtained if an adequate enclosure is
provided with space heaters for use
under extreme temperature conditions.
Adequate circuit protection from com-
pressed air circuit breakers may not be
obtained if oil in the compressor is so
cold as to hinder its operation.

The unit is shipped from the factory on
a single bedplate which may be bolted to
any substantial floor without necessity
for a special foundation. It is so arranged
that controls are all brought out to one
side of the unit but for convenience in
operation and maintenance, it should be
accessible from at least three ‘sides. A
location free from smoke, moisture, cor-
rosive gases and dust, with a reasonably
good source of light, is desirable.

8

Caution
These units are subject to periodic
inspection by representatives of In-
demnity Companies, and in some
localities by State or local bureaus.

Some states require at least 127

clear on all sides of the reservoirs

for inspection purposes.

Wiring —The unit is completely wired
when shipped from the factory, motor
power leads being brought out to a junc-
tion box for connection to the power
circuit (see Fig. 13). Supply leads con-
nected at this box should be adequate
for the size of the motor, and the phase
relationship of the connections should be
such that the compressor flywheel ro-
tates in a counter clockwise direction
(facing the flywheel) as indicated by the
arrow cast on the wheel.

Unless specified otherwise, the motor
as shipped will be connected for service
at 220 volts, 60 cycles. These motors will
operate satisfactorily with a voltage
variation within 109, and frequency
within 5% of their nameplate ratings, or
with a combined voltage and frequency
variation of 10%, but not necessarily
within the standards of performance
established for operation at their normal
rating.

Additional terminals on the motor per-
mit connection for 440-volt service but
before making any change to a supply
source of voltage other than that speci-
fied on the master nameplate of the unit,
the rating of the linestarter and of the
Type AB breaker should be checked to
insure that they are adequate.
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F1G. 13—OUTLINE OF SUPPLY

A separate junction box (see Fig. 13) is
provided for leads from a pressure switch
which serves to energize an alarm (not
supplied with the unit) at any remote
point desired, by closing its contacts
when storage pressure has been reduced
to 200 psi or slightly over. The pressure
alarm switch is supplied for a maximum
of 8 amperes at 125 volts, d-c, or 1.5
amperes at 250 volts, d-c. No other
wiring is necessary except that other
conditions in the station may make it
desirable to ground the unit. _

Air Connections—The air delivery line
(not regularly supplied with the equip-
ment) should be connected to the unit
at the outlet of the feed valve located
at the side of the larger storage reservoir
as shown in Fig. 1. Recommendations for
installation of these lines are given on
page 7 of this book.

Trial Operation—Before starting the
compressor, check the motor bearings
for lubrication. Sleeve bearing motors
may have their oil removed before ship-
ment. See that the overflow cups are
filled with a good grade of dynamo or
machine oil until the level rises nearly to
the top of the cup. Ball bearing motors
are lubricated before leaving the factory.
However, if the motors have been stand-
ing for some time in a high ambient
temperature, the grease cups should be
checked, if necessary, adding a small
quantity of neutral, medium consistency
grease free from grit.

UNIT (SINGLE COMPRESSOR)

Fill the crankcase of the compressor
up to the tapped portion of the filler hole
with a good grade of automobile engine
oil. If installed in a heated building, use
a light grade of oil (S.A.E. 10 or 20). If
the unit is located in a high ambient
temperature (100 degrees Fahrenheit or
above, as in the vicinity of steam appara-
tus), S.A.E. 30 or 40 is recommended.
Where the unit must be subjected to
temperatures below freezing, S.A.E.
10-W oil should be used. Check the oil
level again after trial operation.

Rotate the compressor flywheel by
hand to see that it is free and in operat-

driving belts and see that they are not
loose enough to slip on the pulley, or
tight enough to overload the bearings.
Remove tools and rags or other foreign
matter from the vicinity of the com-
pressor before starting.

Check to see that the proper voltage
is being applied to the motor and that
the phase relationship of the motor
connections is such as to cause rotation
of the flywheel in the direction of the
arrow cast on the wheel (counter clock-
wise when facing the wheel).

Operation of the unit is started by
closing the Type AB master control
breaker. This breaker carries a thermal
cutout as protection against short circuit
on the control system. After an auto-
matic opening, this breaker is reset by
moving its handle to the extreme open
position, then closing it. In event of
failure to secure control voltage at the
unit, check by this resetting operation
to see if there has bcen an automatic
opening. Also check the thermal relay
heaters on the linestarter, using the hand
reset button.

Tt is recommended that the air delivery
line be shut off, using the stop cock in
the feed valve casing, when charging the
unit from atmospheric to full working
pressure; then fill the system and breaker
reservoirs from a full storage head. Watch
the compressor to see that it is operating
satisfactorily. Note the pressure gauge to
see that pressure builds up steadily. See
that the motor cuts off automatically
when full storage pressure of 250 psi is

ing condition. Check the tension of the reached.
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FI1G. 15—CoNTROL EQUIPMENT FOR TWIN COMPRESSORS

After the compressor has stopped,
exhaust the air slowly through the drain
valve on the larger reservoir and note
the gauge reading at which the motor
cuts in again. The compressor should
start running when storage pressure has
dropped to 240 psi. For installations in
which two units are supplied, the second
unit may pick up at some lower pressure.
Both compressors should stop at 250 psi.

The pressure alarm switch may be
checked by opening the Type AB
breaker, cutting the supply to the motor,
and exhausting air slowly through the
drain valve on the larger reservéir until
the switch contacts close. This should
occur at 200 psi or slightly above. In-
structions for adjusting the pressure
switches, if it should become necessary,
will be found on page 13 of this book.

When the supply unit has been com-
pletely checked, the air delivery lines

should be inspected for leaks. If the
delivery system is a large one with
isolating valves conveniently located, it
is desirable to examine the line in sec-
tions, adding another section as each
one is checked. Even slight leaks in the
line may result in appreciable running
time for the compressor and each joint
of the line should be inspected carefully,
using soapy water to detect leaks.

An absolutely tight line may not be
obtainable for the working pressures
involved here but, while a practicable
limit is difficult to establish due to the
wide variety of conditions encountered,
experience indicates that the average
compressor running time need not ex-
ceed three minutes per hour for each two
compressed air breakers fed from a single
unit, when tested over a period of 15 to
20 hours.

For delivery systems in which a pro-
tection valve is installed adjacent to the
air supply unit, it will be necessary to
reset this valve by hand when admitting
air to an empty line. Move the pivoted
reset handle (Item 21 in Fig. 8) toward
the valve casing and hold it in that
position until line pressure has reached
90 to 100 psi. The valve will pass air
into the line automatically for all
pressures above this point.

Observe the line pressure gauge on the
supply unit to see that normal working
pressure is maintained in the delivery
line. Should it be necessary to adjust the
setting of the feed valve to secure this
result, instructions will be found on
page 14 of this book. Always open the
plug cock in the feed valve to the air
delivery line when checking the feed
valve setting.

INSTRUCTIONS FOR OPERATION AND MAINTENANCE

General—The compressed air supply
unit when shipped from the factory has
been completely tested and adjusted to
maintain automatically a continuous
supply of air for operation of compressed
air circuit breakers. How long it will
continue to perform its function satis-
factorily depends to a considerable ex-
tent on the care and maintenance given

it in service. Due to the wid= range of
conditions under which these units may
operate, it is impracticable to lay down
a definite schedule for maintenance work
to meet requirements of all applications.

Recommendations made here for such
work are intended to apply in the case
of average duty encountered in power-
house switching service but it is antici-
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pated that maintenance personnel in
carrying out these recommendations will
eventually evolve a maintenance
schedule, definite as to pzriodicity, suited
to the equipment in their care. As in the
case of any new apparatus involving
reciprocating equipment, it is desirable
that, when first placed in service, the
supply unit be given daily inspections for
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several days to insure that it is working
properly.

Information on adjustments is given
here as a guide for general maintenance
and to facilitate reassembly of parts in
case they have been removed for any
reason or require replacement at any
time. It should not be necessary to
change the adjustments unless they have
been disturbed by disassembly, or unless
it is obvious that the equipment is not
functioning properly.

Compressors—Working parts of the
Type “Y" air compressor are shown
clearly in Figs. 3 and 16. This two-
stage, V-type compressor is made up of
separately cast crankcase, cylinders and
cylinder heads, making possible ready
access to internal parts. A counter-
balanced crankshaft rotates in two sets of
ball bearings, spaced well apart by a
spacer tube, with the flywheel keyed to
the outboard end of the shaft. Both con-
necting rods are operated by a single
crank pin through adjustable split-type
bearings.

Each piston is fitted with two com-
pression rings and one oil ring. The cyl-
inder heads have two valves each,
accessible upon removal of a cap nut
and cage. Both cylinders carry circular
fins, cast integrally to provide maximum
radiation, and the six-blade fan flywheel
maintains a constant stream of cooling
air through these fins. Operation of the
compressor is as follows.

Referring to Fig. 3, on the down
stroke of the low compression piston
(larger cylinder), a partial vacuum is
formed above the piston. The differential
in pressure thus formed permits atmos-
pheric pressure outside the intake in the
cylinder head to overcome the force of
the valve spring, opening the valve. Air
then flows through the intake filter and
through the open intake into the cylinder
until pressure on both sides of the intake
valve is substantially equal and the in-
take valve is closed by its spring.

On the upward stroke of the low com-
pression piston, air in the cylinder is
compressed, holding the intake valve
tightly closed and opening the discharge
valve against the force of its spring. Air
under pressure from the rising piston,
flows out of the discharge valve and
through the finned intercooler to the
manifold of the high compression cylin-
der. As the piston reaches the end of its
upward stroke, forcing all the air out of
the cylinder, pressure on the two sides
of the discharge valve becomes sub-
stantially equal and the valve closes
ready for the next intake stroke.

While the low compression piston is
moving upward on its compressing
stroke, the high compression cylinder is
moving downward on its intake stroke,
receiving air at an intermediate pressure
from the low compression cylinder and
compressing it to final storage pressure
by the same cycle of operations previ-
ously described. Any accumulation of
pressure in the crankcase, due to possible
slippage past the piston rings, is vented
to the intake side of the low compression
cylinder.

The valve caps on the cylinder heads
should be removed periodically and the
inlet and discharge valves, with their
scats, thoroughly cleaned. Do not use a
file or emery cloth on the valves or valve
seats. If there is evidence of improper
scating, the condition may be remedied
by coating the seat with a mixture of
fine grinding compound and light oil,
then rotating the valve evenly on its
seat. Clean both valve and seat thor-
oughly after grinding. Valve seats which
have been deeply scored or otherwise
distorted, may not answer to this
treatment.

It should not be necessary to remove
the piston rings unless it is evident that
they have accumulated sufficient dirt or
other foreign matter to hinder them from
expanding properly, or that they have
become worn to the point of permitting

excessive leakage past them. In any
replacement of piston rings, it is recom-
mended that a complete new set be in-
stalled. Leave a clearance of .010 to .020
of an inch at the joint of the ring when
expanded against the cylinder wall.
Stagger the joints 180 degrees.

The compressor is designed to provide
maximum dissipation of the heat gener-
ated by its operation. A coating of grease
and dirt on its radiating surfaces hinders
this dissipation of heat and impairs the
efficiency of the unit. Keep the external
surfaces of the compressor clean.

Compressor Lubrication — The com-
pressor is equipped with a piston-type
oil pump, hinged in a bearing almost
completely submerged in the crankcase
oil and driven directly from the crank-
shaft. This single oil pump, operating in
conjunction with ball checks and the
centrifugal action of its drive, provides
pressure lubrication controlled in accord-
ance with compressor speed. Lubrication
is positive since the oil pump comes into
action simultaneously with starting of
the compressor and remains in action as
long as the compressor is running.

Referring to Fig. 3, oil enters the
pump through a strainer in the pump
bearing and, on the down stroke of the
pump plunger, is forced past the ball’
check, up to the crankpin bearings, and
up through the drilled piston rods to the

F1G. 16—TvpE “YV"" AIR COMPRESSOR—END VIEW AND HiGH PRESSURE
CYLINDER HEAD SECTION
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wristpin bearings. An extension of the
oil passage through the crankshaft
counterweight admits oil to a chamber
beneath a ball check near the main
crankshaft bearings.

When the compressor is running, the
ball check in the main bearing is held to
its seat by centrifugal force and, as this
force varies with compressor speed, oil
line pressure varies accordingly. When
oil line pressure exceeds the centrifugal
force for any speed, it unseats the check
valve, allowing oil to pass out to the
crankcase through a restricted opening
in the counterweight. The higher the
compressor speed, the greater the ve-
locity and quantity of oil thrown into
the crankcase, thus forming a secondary
splash feed for working parts not reached
by the pressure lubricating system. A
trough located in the wall of the crank-
case is arranged to catch a supply of this
splashed oil for lubrication of the two
main bearings.

The oil level should be checked weekly.
This is done by removing the filler plug
and observing the oil level through its
opening. If necessary, add sufficient oil
to bring the level up to the bottom of the
tapped opening and replace the plug.
Never remove the oil plug while the com-
pressor is running. Instructions for in-
spection of the pressure lubricating
system will be found under the heading
“Starting Unloader’’ below.

At least once every six months a
sample of oil should be drained from the
crankcase and the condition of this
sample should govern the necessity for
complete draining of the crankcase and
refilling. Oil in these compressors is not
subject to the same deteriorating effects
as that in an automobile engine and it
should not carbonize excessively if a
good grade is used. A change of oil every
500 hours of running time is good prac-
tice. Recommendations for the grade of
oil to be used will be found under ““In-
structions for Installation’ on page 8.

Starting Unloader—The Type “Y”
compressors are equipped with an un-
loading feature, interlocked with the oil
supply, to insure that full compression
load is not applied to the motor until it
has reached full speed after starting
Referring to Figs. 3 and 16, there is a
tube connection from the high com-
pression cylinder to the crankcase with
a ball unloading valve at the entrance
to the crankcase, and an unloader lever
and piston in the crankcase.

When the compressor is operating, oil
pressure moves the oil pump unloading

piston which in turn rotates the wun-
loader lever about its fulcrum to a
position that seats the ball unloading
valve, sealing off the connection to the
high compression cylinder. When the
compressor stops, oil pressure drops, the
unloader spring returns the unloader
lever to a position which permits the
unloader valve to unseat and air from
the high compression cylinder escapes
into the crankcase. Pressure from the
low compression cylinder will then force
its way into the high compression cylin-
der and escape in the same way. At the
next start, the cylinders remain un-
loaded until oil pressure is raised to the
point of operating the unloader piston,
thus enabling the motor to reach full
speed before the compressor load is
imposed.

In event of there not being sufficient
oil supply to operate the oil pump un-
loading piston against the force exerted
by the unloader spring, the unloader
valve will not be seated when the com-
pressor starts. Thus if the oil level is low,
the cylinders remain unloaded and the
compressor will not deliver full pressure.
If the compressor fails to deliver its load,
the oil level in the crankcase should be
checked at once. Unusually high tem-
perature of the unloader tube connection
is one indication of lubrication trouble.

If the unloading system still fails to
function properly, drain the oil from the
crankcase, disconnect the tubing from
the unloader valve and remove the end
cover from the crankcase. Examine the
ball check in the unloader valve on the
inside of the end cover for indications of
improper seating due to dirt or other
foreign material, thus allowing air from
the high compression cylinder to escape
through the crankcase. See that the un-
loader lever and spring on the inside of
the end cover are working freely.

With the end cover removed, the oil
pump may be pulled out of its bearing
and inspected. Remove the strainer
under the pump by releasing its snap
ring, and clean out any sludge or dirt
that may have collected in the pump
chamber below it. Examine the ball
check in the pump plunger and clean it
if necessary to make it seat properly.
Just behind the plunger chamber of the
pump is a pneumatic cushion port whose
function is to admit air to the oil piston
chamber at the top of the piston stroke,
in order to cushion the succeeding press-
ure stroke. See that this port is operating
freely.
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While the pump is removed, the relief
ball check in the crankshaft counter-
weight should be inspected since leakage
past the ball check will result in reduced
oil pressure. Remove the valve cap on
the underside of the counterweight and
see that the ball is engaging its seat
properly, cleaning both ball and seat if
necessary. See that the ports in the valve
cap and the opening in the counter-
weight are clear.

Motors—Motors should be inspected
at regular intervals, noting in particular
that mounting bolts, bracket bolts and
pulleys are tight, and that the bearings
are properly lubricated. Increase in
operating temperature, localized heating
or excessive noise, indicate approaching
failure and should be investigated at
once. An inspection of this nature at the
regular periods for lubrication should
be sufficient.

For installations where motors are
supplied from feeders on which phase
relationship may be changed due to
operations at some other point, a check
should be made at each inspection to
insure that the compressor flywheel is
rotating in the proper direction.

It is desirable to overhaul and clean
the motor thoroughly at intervals of
one to two years, particularly if they are
operating in an atmosphere bearing dust
or dirt. Revarnishing the windings when
the motors are overhauled will lengthen
their life. Suitable varnish (baking
varnish is recommended) may be ob-
tained from the nearest Westinghouse
Sales Office, and Westinghouse Service
Shops are equipped to bake motors.

For removing tight pulleys, a pinion
puller should be used. If it is necessary
to drive the pulley into position when
reassembling ball bearing motors, it is
important that the end of the shaft
opposite the extension be backed up so
that the force of the blow is not taken
in the bearing.

Caution

The air supply unit is automatic
in operation. Do not place the hand
on the belt or other moving parts;
it may start at any time. Always
open the Type AB master control
breaker before making any in-
spection.

Motor Lubrication—The overflow cups
on sleeve bearing motors should be filled
with a good grade of dynamo or machine
oil until the level rises nearly to the top
of the cup. In ordinary service, this
supply should not require replenishing
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oftener than once in six months. When
any motor is given a general overhauling,
the bearing chambers should be cleaned
with kerosene or gasoline to remove any
dirt or sediment that may have collected.

Standard ball bearing motors are
properly lubricated with grease when
leaving the factory and in ordinary
service will run for a year as received.
It is recommended, however, that a small
quantity of neutral, medium consistency
grease be added every six months to
insure an even lubricating condition.
The grease must be free from grit and
must not separate into soap and oil
when left standing, or when subjected to
the temperatures which occur in the
bearing. Soda base soap greases are
preferable on account of their higher
melting point.

When overhauling a ball bearing motor,
the bearings and enclosures should be
washed with carbon tetrachloride or a
similar solvent to remove the residue of
soap which is left from the grease. Then
fill with fresh grease.

Belts—Belt tension should be checked
on periodic inspections and adjasted if
necessary. The belts should not be loose
enough to slip on the pulley nor tight
enough to overload the bearings. Note
also any evidence of undue wear or abuse
of the belts. For belt renewals, it is
recommended that all the belts in a
multiple “V”" belt drive be renewed at
one time.

Replacement of belts is accomplished
by loosening the holding bolts and sliding
the motor on its slotted base until the
belts can be slipped into position without
stretching. With one belt in position, a
pull of 60 pounds on the motor will give
satisfactory tension when the motor is
sliding freely on its base. Then scribe the
base, release the motor and assemble the
remaining belts, finally returning the
motor to the scribed position. Be sure
that the motor is firmly bolted down
after any adjustment.

New belts will stretch slightly during
the early period of service. When first
placing a new unit in service, or after any
renewal of belts, it is desirable to make
one or two inspections at 30-day inter-
vals, readjusting the belt tension as
required.

Pressure Governor—The cut-in and
cut-out points of compressor operation
are controlled by a pressure switch
actuated by storage reservoir pressure
(see Fig. 17). As shown in Fig. 18, this
switch is arranged with such bellows
and spring combinations as to make or
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F16. 17—CoONTROL EQUIPMENT FOR SINGLE COMPRESSOR

break a contact at certain predetermined
points over a stated pressure range which
is stamped on its nameplate.

In addition to the combination of
bellows and spring, the pressure switch
contacts are under the influence of a
magnet which biases them to one posi-
tion. As bellows pressure varies, it
reaches a point at which the pull of the
magnet is overcome and the switch con-
tact, relieved of this pull, snaps to the
opposite position. In returning, the
contact must be moved by bellows press-
ure to the point where it can be pulled
into its first position by the magnet. It
is thus inherent in the design of the
switch that more bellows pressure is re-
quired to move its contact in one direc-
tion than in the opposite direction,
resulting in what is known as a differen-
tial, the value of which is also stamped
on its nameplate. The actual value of the
cut-in and cut-out points for any given
installation may not appear on the
name plate.

Adjustment of the switch is accom-
plished by raising or lowering the range,
that is, the cut-in and cut-out points, the
differential remaining the same. With a
screwdriver, turn the right hand (facing
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the cover) screw on top of the case
clockwise to raise the cut-in and cut-
out points, and counterclockwise to
lower them. The indicator pin protruding
from the slot in the cover indicates limits
between which adjustments may be
made, the bottom of the slot being the
highest range. Any change in adjustment
of this switch should be checked by ex-
hausting air slowly from the storage
reservoirs, noting the gauge readings at
which the motor picks up and cuts off.
The differential of this switch may be
adjusted within certain limits. This ad-
justment is controlled by the left hand
screw on top of the case, the maximum
and minimum points being indicated by
the scale attached to the case. Changing
the differential adjustment varies only
the cut-out point while the cut-in point
remains fixed. Any change in adjustment
of differential should be checked by
building up storage pressure, noting the
gauge reading at which the motor cuts off.
Switches of this type are designed as
direct and reverse action switches. In a
direct action switch, the contacts close
at low pressure and open at high pressure.
In a reverse action switch, the contacts
close at high pressure and open at low

e m mmbatrer wralvrae i Fe T TAFEFeFAOe



Westinghouse Type CA Air Supply Unit for Indoor Compressed Air Circuit Breakers

pressure. For any change from direct to

Feed Valve—The reducing feed valve

As pressure in the delivery line de-

N S R S T A
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Safety valves on the storage reservoirs
are set to exhaust at 260 to 265 psi; on
the compressor manifold at approxi-
mately 60 psi. Valves supplied with these
reservoirs reset with a differential of 109,
or slightly over, that is, a valve which
exhausts at 260 psi will not reclose again
until pressure has been reduced to from
230 to 235 psi.

Any tendency of these valves to leak
is generally traceable to dirt or other
foreign matter lodged on the valve seat.
Raise the stem with a sharp pull and
release quickly, repeating the operation
several times if necessary to blow the
dirt out. Do not rotate the valve on its
seat; to do so with dirt present may
score the seat beyond repair. Exhdust
the air from the reservoir, remove the
valve and clean the seat if necessary.
Safety valves should be checked periodi-
cally to insure that they have not be-
come clogged or otherwise rendered
ineffective.

Protection Valve. The protection
valve as shown in Fig. 18, is supplied
with a solder-type inlet fitting (43) for
11% inch O.D. (1 inch nominal) tubing
unless otherwise specified. The outlet
(at seal 24) provides for a flanged con-
nection. A plug cock, shown at (38),
controls the air inlet and a second cock
(31) exhausts air from the outlet side
of the valve.

Under conditions of pressure below
90 to 100 psi on the outlet side of the
valve, the reset handle (21) must be
used to compress spring (13), allowing
diaphragm (11) and valve (10) to be
raised by inlet pressure and pass air to
the line. Above this point the inlet and
outlet pressures combined are sufficient
to raise the diaphragm and allow inlet
air to feed through automatically.

For inspection purposes the diaphragm
(11) may be examined by removal of the
cap (17). Unscrewing the cap (8) will
permit inspection of the check valve (6)
and on removal of the cover (5) the
filter element may be lifted out. This
filter element should be given the same
care as recommended for the compressor
intake filter (page 15).

Inspection—The frequency of inspec-
tion of the various elements of the air
supply unit described here will depend
on the activity and duty to which the
unit is subjected and upon such other
factors as freedom of the surrounding
atmosphere from dust, smoke, corrosive
gases, etc.

It is recommended that the following

such time as sufficient service experience
has accumulated to warrant formulating
a final program for any given installa-
tion. Details of the various features re-
quiring inspection will be found under
the paragraph headings describing the
equipment in this section of the In-
struction Book.
(1) Every 7 days:
Drain water from the storage
reservoirs.
Check the oil level in the com-
pressor crankcase.
(2) Every 30 days:
Remove the compressor intake
filter element and clean it with a
low pressure air jet. Observe
the general performance of the
unit for evidence of improper
operation, excessive noise, loose-
ness in assembly or leakage of
oil or air.
(3) Every 90 days:
Remove the cap nuts and cover
on the feed valve and clean the
valve if necessary.
(4) Every 6 months:
Check the motor lubrication.
Check the crankcase oil by tak-
ing a sample.

Check the belt tension.
Check bolts, nuts, pulleys, etc.,
for tightness.
Check the safety valves.
Renew the filter elements in the
compressor intake and in the
protection valves, or wash them
in hydrocarbon solvent, rinse
thoroughly, blow out with a low
pressure air jet and dry them.
Check diaphragm in the pro-
tection valve.
Inspect the intake and discharge
valves in the cylinder heads.
Inspect the contacts on pressure
switches, linestarters, etc.
Clean the external surfaces of
the compressor.

(5) Every 12 months:
Inspect the compressor lubri-
cating system.
Inspect the compressor
loader system.
Clean out oil enclosures and
grease cups on the motors.
Blow out the motor windings
with an air jet.
Inspect wiring for loose con-
nections, etc. '

un-




Westinghouse Type CA Air Supply Unat for Indoor Compressed Air Circuit Breakers

Renewal Parts—A list of renewal parts
for the air supply unit is available upon
request to the nearest Westinghouse
Sales Office. In ordering a stock of re-
newal parts for any particular applica-
tion, due consideration should be given
to a number of factors, for instance: the
number of supply units installed; the
relative importance of maintaining all
units in service; the length of time re-

quired to procure new parts from the
factory as in the case of applications out-
side the continental United States, and
such other considerations as may be
peculiar to the particular application
in question.

When ordering renewal parts, give the
Stock Order number of the unit as shown
on its master nameplate. For parts which
carry an individual nameplate, specify
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the Westinghouse Style No., or the
Stock Order No., or the supplier's type
symbols which appear on that name-
plate. Parts carrying no nameplate may
be specified by the names given in the
renewal parts list, or by the names used
in this book, but the Stock Order No.
stamped on the master nameplate of the
unit should always be given.
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WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY

Headquarters—306 4th Ave., Pittsburgh, Pa., P.O. Box 1017

*AKRON, OHIO, 106 South Main St. 9*DULUTH, MINN,, 10 East Superior St.
*ALBANY, N. Y., 456 No. Pearl St. xfEAST PITTSBURGH

*ALLENTOWN, PA 522 Maple St. ASO, TEXAS, Oregon and Mills St.
‘APPLETON WISC., 340 W. College Ave., P.O. IEL PASO TEXAS, 450 Canal St.

206 +*EMERY VILLE, CALIF., 5915 Green St.
1”‘ATLAI§'.TA‘.} GA., 1299 Northside Drive, N.W.,

fOKLAHOMA CITY, OKLA., Third & Olie Sts.
MAHA EB 409'South Seventeenth St.
*PEORIA, v 418 S. Washington St.
S‘HPHILADELPHIA PA., 3001 Walnut St.
*PHOENIX, AR[ZONA 11 West Jefferson St.
#PHOENIX, ARIZONA., 425 Jackson St.
xPlTl'SBURG . PA,, Nuteall Works, 200 Me:

Candle:
Sz‘PITTSBURGH PA., 306 4th Ave., Box 1017

IEMERYVILLE CALIF 46th & Adeline Sts.
*ER , 1003 State St.
'EVANSV[LLE IND 201 N. W. First St.

TTICA, N.
"I'AUGUST A, M 9 Bowman VA., 10th and Beldine, P.O.

AINE, an St.
*BAKERSFIELD, CALIF., 2224 San Emedio St.
9*BALTIMORE, MD., 118 E. Lombard St.
1BALTIMORE, MD., 4015 Foster Ave.
xBALTIMORE, MD., 2519 Wilkens Ave.
{BATON ROUGE, ['A., 128-134 So. Sixteenth St.
‘BEAUMONT, TEXAS 1213 American National

Bldg.
‘BINGHAMTON N. Y., Suite 704,
Midland Bldg., 86 Court St.
*BIRMINGHAM, ALA., 1407 Comer Bldg.
9*BLUEFIELD, W. VA., 308 Bluefield Avenue
*BOSTON, MASS., 10 High St.
fBOSTON MASS 235 Old Colony Ave., So.

Boston, Mas
‘fBRlDGEPORT "CONN., 540 Grant St.
9°*BUFFALO, N. Y., 814 Ellicou Square
$BUFFALO, N. Y., 960 Busti St.
$BUFFALOQ, N. Y., 1132 Seneca St.
*BURLINGTON, VT 208 Flynn Ave.
*BUTTE, MONTANA 129 West Park St.
#BUTTE, MONTANA, 50 East Broadway
*CANTON, OHIO, 901 First National Bank Bldg.,
W. Tuscarawas St.

120
xCANTON OHIO Canton Ordnance Division,

P.O. Box 710
.C%DOA%ORAPIDS IOWA, 361 2Ist St, S.E.,
*CHARLESTON, S. C., 7 Yeamans Road, P.O.

Box 303
'CHARLESTON W. VA., 3705 Virginia Ave.,
P.O. B

"HCHARLOTTE N. C., 210 East Sixth St.
‘CHATTA OOGA, "TE| .. Volunteer
Bldg., Gcorgla Ave. & East Ninth St.
j‘CHlCAGO ILL., 20 N, Wacker Drive, P.O. Box B
f#CHICAGC; ILL., 2211 W. Pershing Road, P.O.

0.

¥*+#CINCINNATI, OHIO, 207 West Third St.
§*x#CLEVELAND, OHIO, 1216 W. Fifty-Eighth St.
+CLEVELAND, OHIO, 5901 Breakwater Avenue,

Station
*COLUMBUS, OHIOQ, 85 E. Gay St.
*DALLAS, TEXAS, 209 Browder St.
#DALLAS, TEXAS, 1712 Laws St.
*DAVENPORT, IOWA, 206 E. Second St., P.O.

Box 55
*DAYTON, OHIO, 30 North Main St.
9*DENVER, 'COLORADO, 910 Fifreenth St.
$DENVER, COLORADO, 1700 Sixteenth St.
'l‘DENVER COLORADO 988 Cherokee St.
xDERRY
*DES MOINES IOWA, 1400 Walnut St.

Marine

State

#*tFAIRMONT, W.
147

Box 1
*FORT WAYNE, IND., 1010 Packard Ave.
*GARY, IND., 846 Broadw way
‘GRAND RAPIDS, MICH., 511 Monroe Ave.,

N. W.
*GREENSBORO, N. C.,
lub Apartments, P. O.
*GREENVILLE, S. C., 106 W. Tallulah Drive,
P.O. Box 1591
*HAMMOND, IND., 235 Locust St.
‘HARTFORD CONN 36 Pearl St.
*HONOLULU, T. H., Fawaifan Elec. Co. Agt.
9*HOUSTON, TEXAS, 1314 Texas Ave.
FHOUSTON, TEXAS, 2301 Commerce Ave,
+HOUSTON, TEXAS, 2315 Commerce Ave.
$1*#HUNTINGTON, W. VA., 1029 Seventh Ave.
"'INDIANAPOLIS IND., 137S Penna. Sr.
TINDIANAPOLIS, IND., 551 West Merrill St.
*ISHPEMING, MICH., 433 High St.
*JACKSON, MICH., 212 West Michigan Ave.
*JACKSONVILLE, FLA., 37 South Hogan St.,
P.O. Drawer K
#*TJOHNSTOWN, PA., 107 Station St.
9*KANSAS CITY, MO., 101 W. Eleventh St.
fKANSAS CITY, MO., 2020-2024 Walnut Street.
c/o Walnut Warehouse, Inc.
*KNOXVILLE, TENN., Gay & Clinch St.
LESTER, PA., Merchant Marine Plant, P.O. Box
8598, Phila., Pa.
xLIMA, OHIO
§*1#LOS ANGELES, CALIF., 420 So. San Pedro St.
*LOUISVILLE, KY., 332 West Broadway
xLOUISVILLE, KY., P.O. Box 1860
*MADISON, WISC., 1022 E. Washingron Ave,
xMANSFIELD, OHIO, 246 E. Fourth St.
*MEMPHIS, TENN 130 Madison Ave.
*MIAMI, FLA., 11 N. E. Sixth St., P.O. Box 590
9*MILWAUKEE, WISC., 538 N. Broadwav
TMILWAUKEE, WISC., 424 North Fourth St
TI"#MINNEAPOLIS MINN 2303 Kennedy St.,
*MONRQOE, LA., 1107 N. "20d St., P.O. Box 1851
*NASHVILLE, TENN., 219 Second Ave., N.
*NEWARK, N. ], 1180 Raymond Blvd.
#NEWARK, N. J., 536 Ferry St.
xNEWARK, N. J., Plane & Orange Sts.
FTNEWARK, ]\) Haynes Ave. & Lincoln va.
‘NEW HAVE CONN., 42 Church St., P

817
1‘NEW ORLEANS LA 333 St Charles St.
§*NEW YORK, N. Y., 40 W: St.
sNIAGARA FALLS, N. Y., 253 Second St.
@*NORFOLK, VA., 2600 Hnmpton Boulevard, P.O.

Apartment [-7, Country
Box 1828

j‘TPROVlDENCE =& . L,

J*HAUTICA, N

{PITTSBURGH, PA., 543N Lang

$PITTSBURGH, PA., 6526 Hamilton Ave.

§*PORTLAND, OREéON 309 S. W. Sixth Ave.

TPORTLAND OREGON, 2138 N. Interstate Ave
PORTLAND, OREGON 1518 N. W. Marshall St.

16 Eibow St.

*RALEIGH §03 North Person St., P.O.

X 2146
*RICHMOND, VA, 301 S. Fifth St.
*ROCHEST ER N. Y., 1048 University Ave.
*ROCKFORD, ILL., 130 South Second St.
*SACRAMENTO, 'CALIF., Rooms 411 & 412
Ochsner Building, 719 K St.
9*ST. LOUIS, MO., 411 North Seventh St.
IST. LOUIS, MO., 717 Sou(h Twelfth St.
ST. LOUIS, MO., 710 N. Twelfth Blvd., c¢/o
Central Terminal Co.
§*'SALT LAKE CITY, UTAH, 10 West First
South St.
TSALT LAKE CITY., UTAH, 346 A Pierpont Ave.
#SASLT hLéKE CITY, UTAH, 520 West Second
*SAN ANTONIQ, TEXAS, 115 W. Travis St.
*SAN DIEGO, CALIF., 861 Sixth Ave.

9*SAN FRANCISCQ, CALIF., | Momgomerv St.
$SAN FRANCISCO, CALIF., 1355 Market St

1{1"SEATTLE WASH., 3451 East Marginal Way

§SEATTLE, WASH., 1051 First Ave., So.
xSHARON PA., 469 Sharpsville Ave.
*SIOUX CITY [O\X/A 2307 Kennedy Drive
*SOUTH BEND, IND., 216 East Wayne St.
xSOUTH PH[LA WKS Essington, Pa.
First-class mail, P.O. Box 7348, Phila., Pa.
*SPOKANE, WASH., 158 S. Monroe St. _ -
*SPRINGFIELD, ILL., 601 E. Adams St. .» Box 37

9*1SPRINGFIELD, MASS 395 Liberty St.

xSPRINGFIELD, MASS., 653 Page Boulevard

xSUNBURY, PA 1354 Susquehanna Ave,
*SYRACUSE, N , 420 N. Geddes St.
*TACOMA, WASH 1115 “A” St

*TAMPA, FLA., 417 Ellamae Ave., Box 230
*TOLEDO, OHIO, 245 Summit St.

xTRAFFORD, PA.

*TRENTON, 'NEW JERSEY, 444 South Broad St.
*TULSA, OKLA 303 East Brady S

113 N. Genesee St

Y*WAS, HING N, D. C., 1625 K Street, N. W.
*WICHITA, KANSAS 733 S. St. Francis Ave.

ﬂ‘WlLKES—BARRE PA., 267 N. Pennsylvania Ave

*WILLIAMSPORT, PA.‘ 348 W. Fourth St.
*WORCESTER, MASS., 507 Main St.

*YORK, PA., 137 So. George St.

9*+#DETROIT, MICH 5757 Trumbull Ave.,, PO,
Box 828 *YOUNGSTOWN, OHIO, 25 E. Boardman St.

Box 1570
*OKLAHOMA CITY,OKLA., 120 N. Robinson St.

Where address and P.O. box are both given, send mail to P.O. box, telegrams to address indicated.

WESTINGHOUSE AGENT JOBBERS

Westinghouse Electric Supply Company—Headquarters—150 Varick St., New York, N. Y.

Fully equipped sales oflices and warechouses are maintained at all addresses.

ALBANY, N. Y., 454 No. Pearl St.
ALLENT(SWN PA., 522 Maple St.
ATLANTA, GA 1299 Norchside Drive, N. W.
AUGUSTA. MA[NE, 90 Water St.
BALTIMORE, MD., 40 South Calvert St.
BANGOR, MA[NE 174 Broad St.
BINGHAMTON , 87 Chenango St.
BOSTON, MASS., 88 Pearl St.
BURLlNGTON, VT.. 208 Flynn Ave.

BUTTE, MONTANA, 50 East Broadway
CHARLOTTE, N, C., 210 East Sixth St.
CHICAGO, ILL., 113 North May St.
§C|NClNNATl OHIO 2329- 2331 thben Ave.
CLEVELAND, OHIO, 6545 Carnegie Ave.
COLUMBIA, $. C., 915 Lady St.

CORPUS gHRlSTl TEXAS North end of

Mesquite St.

DALLAS TEXAS, 405 No. Griffin St.
DAVENPORT [OWA, 402 E. Fourth St.

DES MOINES, lOWA. 1400 Walnut St
DETROIT, MICH., 547 Harper Ave.
DULUTH, MINN,, 308 W. Michigan St.

ERIE, PA., 1013 State St.

EVANSVILLE, IND., 201 N. W. First St.
FORT WAYNE, IND., 612 S. Harrison St.
FORT WORTH, TEXAS, 210 Jones St.
G};QAY\;‘VD RAPIDS, MICH., 511 Monroe Ave.,

GREENVILLE, S. C., 226 Pendleton St.
HOUSTON, TEXAS 1903 Ruiz St.
INDIANAPOLIS IND 137 S. Pennsylvania St.
ACKSONVILLE FLA. 37 South Hogan St.
OS ANGELES, CALIF., 905 East Second St.
MADISON, WISC 1022'E. Washington Ave.
MEMPH[S TE 366 Madison Ave.

AMI, FLA N. E. Sixth St.
MILWAUKEE WISC 546 N. Broadway
MlNNEAl‘OLlS MINN., 215 South Fourth St.

EWARK, N. ], 49 leerty St.
NEW HAVEN CONN., 240 Cedar St.
zNEW YORK, N. Y., 150 Varick St.
@NORFOLK VA, '2600 Hampton Bivd.,, P.O

Box
OAKLAND CALIF., Tenth & Alice Sts.
OKLAHOMA CITY, OKLA., 850 N. W. 2nd St.
OMAHA, NEB., 117 "North Thirteenth St.
PEORIA, ILL., 418 S. Washington St.
PHILADELPHIA, PA., 1101 Race St.
PHOENIX, ARIZONA, 315 West Jnckson St.
PITTSBURGH, PA., 575 Sixth A
PORTLAND, OREGON 134 N. W. Exgh(h Ave.
PROVIDENCE, R. 1., 66 Ship St.
RALEIGH, N. C., 319 W. Martin St.
READING, PA., 4th and Elm Sts
RICHMOND, VA., 301 South Fn’th St
ROANOKE, VA., 726 First St., S. E.

ROCHESTER, N. Y., 1048 University Ave.
SACRAMENTO CALIF Room 413 Ochsnet
Building, 719 K
. L S, MO., lOll Spruce St.
ST. PAUL, MlNN 145 East Fifth St,
SALT LAKE CITY, UTAH, 235 West South

SAN ANTONIO TEXAS, 1211 E. Houston St.
SAN FRANCISCO, CALIF., 260 Fifth S

EATTLE, WASH., 1051 First Ave., So
SIOUX CITY, IOWA 1005 Dace St.

KANE, WASH., 152 So. Monroe St.

SPRINGFIELD MASS 46 Hampden St.
SYRACUSE, N. Y., . Genesee St.,
TACOMA, WASH, llli “A" St
TAMPA, FLA., 417 ‘Ellamae St.
TOLEDQ. OHIO, 1920 N. Thirxeenth St
TRENTON, N. }J., 444 S. Broad St.
TULSA OKLA 307 East Brady St.

TICA,N. Y., 113 N, esce St.
WASHINGTON D. C., 1216 “K” St..
WATERLOO, IOWA, 328 Jefferson St
WHEELING, W. VA., 1117 Main St.
WICHITA, KANSAS, 233 So. St. Francis Ave,
WILLIAMSPORT, PA., 348 W. Fourth St.
WILMINGTON, DEL., 216 E. Second St.
WORCESTER, MASS., 17 Mulberry St.
YORK, PA., 143 S. George St.

¢ Sales Office t Mfg. and Repair Shop x Works
@®Changed or added since previous issue.
R-816 Business Addresses

§ Warchouse § Merchandising Products Only Headquarters 9 District Eng. and Service Dept.

March 1943
Supersedes Issue dated October, 1942




