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1.8, 33-125-C3C

INTRODUCTION

Type AA-10 circuit breaker operating mechanism
is closed by compressed air, opened by springs, and is both
electrically and mechanically trip free. Since the closing
energy is derived from compressed air which can be stored
up in a reservoir over a relatively Iong period of time with a
low current consumption by means of a motor driven com-
pressor, the mechanism 1Is especially suited to applications
where it is desired to eliminate large batteries required for

solenoid mechanisms, or where fast reclosing is required.
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Pneumatic Operating Mechanism—Type AA-10

PART 1—RECEIVING, HANDLING, AND STORAGE

Each mechanism and its associated equipment
is tested at the factory and should be in good
condition when received. Inspection should be
made immediately to see that no damage has
occurred in shipment. If injury is evident, or
indication of rough handling is visible, a claim
for damage should be filed at once with the car-
rier (Transportation Company), and the nearest
Westinghouse Sales Office notified promptly.

Unpacking should be done carefully to prevent
damage, and all parts should be checked with
the shipping list to insure against leaving any
parts in the packing material. The mechanism
should be accompanied by the proper identifica-
tion tag and this instruction book.

Be sure to remove the blocks and wires which
were used to hold moving parts, mechanism
triggers and latches in place during transit.

If the mechanism is not placed in service im-

mediately, it should be kept in a clean dry
place, protected from corrosion and moisture.
This may be accomplished by closing the mech-
anism housing and energizing the space heaters
provided in it. This procedure is recommended
even if it requires the use of a temporary wire
circuit to the heaters. In case this is impracti-
cable, all machined parts, especially on the
latching surfaces of the latch and rollers should
be coated with grease or some rust inhibiting
material. Additional protection may be obtained
by the use of silica gel, activated alumina or
similar dehydrating agents. Two or three small
bags of the material should be hung in the
mechanism housing near the parts requiring
protection. It should be remembered that
complete protection may not be provided in
spite of all of the above precautions and periodic
inspections should be made to determine the
condition of the apparatus.

PART II—DESCRIPTION

GENERAL

Included within the dust tight sheet metal
housing are the following pieces of apparatus
which combined are designated as a complete
operating mechanism:

(1) An air compressor, air storage reservoir
and the necessary attachments and ac-
cessories for controlling the air supply.

(2) A pneumatic mechanism consisting of the
air cylinder and piston, a lever system for
connecting the piston to the pull rod of the
breaker, and a system of latches for rapidly
disengaging the breaker pull rod from the

piston, a holding latch for maintaining the
mechanism and breaker closed.

(3) A control panel to provide the necessary
relays and interlocks for remote electrical
control.

(4) A number of accessories essential to the
proper functioning of the unit such as a trip
magnet assembly, control valve, auxiliary
switches, a latch check switch, space heaters,
thermostat, fused knife switches for the
establishing and protection of the electrical
circuits, and terminal blocks for terminating
all wiring where it will be readily accessible
for connections on installation. See Fig. 1.



COMPRESSOR AND AIR SYSTEM

The unit is available with two sizes of air
supply systems. For applications on the smaller
breakers, the unit will consist of a 60 gallon
reservoir, and a single stage (illustrated F ig.1)
or two stage compressor depending on the normal
operating pressure. For applications on the
larger breakers, the unit will have an 80 gallon
reservoir, and a two stage compressor with inter-
cooling between the low pressure and high pres-
sure cylinders. A pressure governor switch regu-
lates the pressure in the storage reservoir. The
pressure governor operates to start the com-
pressor as soon as the pressure in the reservoir
has dropped to a predetermined value, depending
on the size of the circuit breaker to which the
mechanism is applied, and stops the compressor
as soon as the pressure has been raised to a 15 1b.
per sq. in. differential above the starting pres-
sure. The pressure governor switch pressure set-
tings are shown on the mechanism nameplate for
each application. Power to operate the compres-
sor is furnished by a 230/115 volt, single phase
motor through a “V” belt drive. Unless the
order specifically specifies differently, the motors
when shipped will be connected for 230 V. a-c
to prevent damage to the motor from over-
voltage. D.C. or 3 phase motors may be sup-
plied for special applications.

The reservoir tank fulfills the requirements of
State Inspection Codes and all equipment is
manufactured under A. S. M. E. requirements
with close inspection. A safety valve is supplied
to prevent the pressure from building up to a
dangerous level, should the pressure governor
switch fail to cut off the compressor motor.

At a pressure slightly above the minimum
satisfactory operating pressure, a low pressure
cut-off switch operates to open the closing
circuit, thus preventing the mechanism from
attempting to operate the breaker when there
is insufficient air pressure to -complete the
operation. A seal-in interlock on the closing
relay is wired in parallel with this low pressure
cut-off switch so that should the low pressure
cut-off switch open its contacts during a closing
operation, the breaker will complete the closing
operation. The minimum setting of the low
pressure cut-off switch is set high enough above
the actual minimum to insure enough air to
complete the closing operation. The setting of
all pressure switches and safety valves are made
at the factory and should not need changing.

If anything should go wrong with the com-
pressor or air equipment so that normal pres-
sure is not maintained, a low pressure alarm
switch is provided that can be used to sound an
alarm at the substation indicating that the
pressure is only slightly above the setting of the
low pressure cut-off switch.

A hand shut off valve is provided in the air
piping between the reservoir and the pneu-
matic mechanism that can be used as a safety
measure to prevent accidental operation while
working around the mechanism.

The schematic diagram for the air system is
shown on drawing 57-J-365. This diagram to-
gether with the control diagram, the various
position figures, and the explanation of the
mechanism operation should give a more com-
plete understanding of the overall operation.
The low pressure alarm and cut-off switches are
connected to the mechanism side of the hand
shut-off valve as an added safety feature, so that
it is impossible to energize the closing control
when the hand shut-off valve is closed. If an
emergency source of air supply is available in
case the compressor is out of service, it may be
connected by removing the 114” pipe plug
provided in the piping between the hand shut-off
valve and the control valve as indicated on
Fig. 1.

PNEUMATIC MECHANISM AND CONTROL

The Type AA-10 is electrically trip free at
all times and is mechanically trip free whenever
there is air pressure in the main closing cylinder.
The determination of whether the mechanism
functions trip free or non trip free is accom-
plished pneumatically and is called selective
tripping. Figs. 3, 4 and 5 illustrate and supple-
ment the following description.

Mdain Frame and Cylinder

The mechanism is built up around the main
frame which serves to support and enclose the
levers, latches and triggers that provide the
releasable connection between the closing piston
and the breaker pull rod. The cylinder is at-
tached to and supported on the main frame by
four bolts, and consists of a nonferrous seamless
tube clamped between the top plate which is
part of the frame and the bottom plate.

L )
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Breaker Pull Rod

Guard Plate

Throttle Operating Cam and Roller

Guide Rails
Manual Closing Button

Pilot Valve

Latch Check Switch

Pilot Valve

Inlet and Exhaust Valves

Trip Coil

Hand Trip Device

Main Closing Cylinder

Piston Retrieving Spring Housing

FIG. 2—TYPE AA-10 MECHANISM

Closing Piston Snubber

There are two concentric rings of rubber
sandwiched between a recess in the top side of
the bottom plate and a steel piston stop ring.
These steel plates and the ring are given a
corrosion resistant protective finish. This
“sandwich’’ serves to absorb some of the final
shock caused by the rapidly moving piston
reaching the end of its travel. To decelerate the
piston before engaging this resilient stop, a

collar on the underside of the piston closes off
a concentric, close fitting opening in the bottom
plate as the mechanism approaches the closed
position Fig. 4. This traps a small volume of
air between the underside of the piston and the
end of the cylinder providing pneumatic dash-
pot action.

Retrieving Spring Assembly

Immediately below the bottom plate and
clamped to it by extensions on two of the bolts



holding the cylinder assembly to the main frame
is the spring housing which supports and en-
closes the two heavy retrieving springs. These
springs, which are compressed during the closing
stroke, supply the force required to rapidly
retrieve the piston to the open position when-
ever the mechanism is tripped.

Closing Piston Assembly

The main closing piston which is cast from a
non ferrous alloy is screwed on and locked to
the piston rod at approximately its mid point.
The lower end of the piston rod is threaded to
receive the hand closing jack. An adjustable
packing gland around the piston rod, plus a
gasket between the mechanism frame and
cylinder combined with two piston rings on the
main closing piston minimize the air losses dur-
ing closing operations. The cross-head, which is
located on the upper end of the piston rod,
carries two pins: The upper pin “E’” which is
supported by roller bearings at either end, is
engaged by the holding latch when the mech-
anism is in the closed position: the lower pin
“B” serves to attach the closing lever to the
piston rod, and extensions of this pin carry a
roller at either end which travel between guide
rails on the frame.

Lever System

The piston is connected to the breaker pull
rod rod-end through the closing lever and thrust
link which are joined with pin “C”. The rod
end and thrust link are joined by pin “A”.
The ends of this pin carry rollers which are
guided between two rails and provide straight
line motion of point “B”’. As long as point “C”
is restrained to maintain the relative position of
A-C-B as shown in Figs. 3 and 4, the movement
of the piston will be transmitted to the breaker
pull rod. If at any time during the closing opera-
tion or after the mechanism is closed, the
restraint on point “C” is released, the linkage
A-C-B will open up allowing the breaker pull
rod and the closing piston to move independently
of each other. This provides essentially the
mechanically trip free function. The balance of
the parts are required to make it possible to
control at will the release or retention of the
connection between the closing piston and the
breaker, and also to reduce the load present at
point “C” to a load on the trigger that will

make possible low tripping effort. The inter-
mediate link, which is connected to the thrust
link and closing lever at one end by pin “C”
and at the other end to the mid point on the
trip-free lever by pin “D”, transfers the load on
“C” to the trip free lever. This creates a
tendency for the trip free lever to rotate clock-
wise about the trip free lever fulerum pin bear-
ings. The trip free fulcrum pin is supported at
either end in roller bearings.

Trip Free Trigger

The trip free trigger, which is positioned ap-
proximately tangential to the roller on the
trip free lever and which is free to rotate on
needle bearings about the trigger fulcrum pin,

“provides the final releasable means for control-

ling the fixation of point “C”. The end of
the trigger in engagement with the roller on the
trip free lever is shaped in such a manner that
there is a slight tendency for the trigger to rotate
counter-clockwise whenever there is a load on
the breaker pull rod. In addition to this moment
the trigger is spring biased to the latched
position as shown in Figs. 3 and 4. A stop on
the trip free lever positions the end of the trigger
accurately in respect to the roller insuring
definite engagement.

To insure against the possibility of the shock
incident to closing causing the trip free trigger
to release the trip free lever prematurely, a
spring biased catch is provided that engages
the trip free trigger in the latched position.
Normally there is no load on the catch, however
the catch must be released prior to tripping the
trip free trigger. An arm on the catch is inter-
posed between the trip rod and selector bar
which insures the prior release of the catch,

To insure positive latching with early cut-off
of the closing air at the end of a closing opera-
tion, a spring biased catch, similar to the catch
used in conjunction with the trip free trigger,
is provided that engages the non trip free
trigger as the trigger moves up behind the roller
on the main holding latch. Normally there is
no load on the catch, however the catch must
be released prior to tripping the non trip free
trigger. This release is accomplished by having
an arm on the catch, extend over immediately
behind the catch on the trip-free trigger. Thus
as the trip rod rises, it rotates both catches out
of the way before the selector bar attempts to
disengage either trigger.

-,
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1.8. 33-125-C3C

Trip Free Lever Stop

The trip free lever accelerates rapidly to a
relatively high speed in retrieving from the
position shown in Fig. 5 to the open position
Fig. 3. To stop this rapidly moving lever, a
resilient stop is provided. The body of the stop
is screwed into a cross bracing member of the
main frame to provide adjustment of the stop.
The resilient feature consists of a rubber plug
totally enclosed in a steel housing. The outside
diameter of the rubber is slightly smaller than
the inside diameter of the housing which
provides a relatively slow build up of resisting
force until the plug has been deformed to fill
the inside of the enclosure. The resisting force
then builds up very rapidly to bring the trip
free lever to rest.

Holding Latch and Trigger

In order to maintain the mechanism and
breaker in the closed position after the closing
air has been shut off, a sturdy holding latch,
fulcrumed to the frame on roller bearings and
spring biased toward the latched position is
provided to engage pin “E” in the cross head.
To provide for non trip free operation, which is
required in order to realize high speed reclosing
the nose of the latch is machined so that the
breaker load at pin “E” creates a moment in a
counter-clockwise direction on the latch. The
latch is restrained in the latched position shown
in Fig. 4 by the non trip free trigger, which is
fulcrumed on needle bearings on the trigger
fulcrum pin, and engages a needle bearing roller
carried on the latch. The trigger is spring
biased to the latched position shown in Fig. 4.
The trigger stop pin serves to position the non
trip free trigger in the latched position and also
limits the overtravel of both the non trip free
trigger and the trip free trigger in the tripped
position.

Trip Magnet Assembly

The trip magnet assembly is located on the
underside of the frame directly under the
selector bar. The trip rod is screwed into and
locked to the trip armature. The upper end
passes up through the stationary “E” frame to
disengage the triggers, and the lower end
extends down through a clearance hole in the
resilient stop plate and carries a “kick-off”
spring. The “kick-off”’ spring serves to force the

armature away from the stationary core im-
mediately after the trip coil is de-energized to
insure rapid resetting of the triggers. lg” thick
copper rivets on the underside of the pole faces
creates a 14" air gap between the armature and
pole faces which also speeds up the retrieving
of the armature.

Trip Rod

Stationary
Core

L Trio Coil

Armature

Trip Rod
Adjustment
Resilient
Stop

Kick-off
Spring

Kick-off Spring

Adjustment Adijustment for

Armature Air Gap

FIG. 6—TRIP MAGNET ASSEMBLY

Trip Selector

In order to realize the benefits of short re-
closing times made possible by non trip free
operation, and still retain the advantages of
fast tripping times obtained by mechanical trip
free operation when closing in against a fault, it
is desirable to be able to choose between trip
free and non trip free operation. This is called
“selective tripping’’ and is accomplished pneu-
matically as follows:— Reference Figs. 16-17.
The selector bar, which passes at right angles to
the planes of the two triggers and is interposed
between the trip rod and the triggers has a boss
on its upper edge so arranged that the length
of the flat upper surface is greater than the
spacing between the triggers. Thus the selector
bar is always in a position to trip one or both
triggers for any position of the selector bar.
When the selector bar is over to its extreme left
hand position, Fig. 17 the boss is directly under
the non trip free trigger and a “valley” is under
the trip free trigger. When the selector bar 1s
moved over to its extreme right hand position,



Fig. 16 the boss is directly under the trip free
trigger and has been moved free of the non trip
free trigger. The chamfer on the left hand end
serves to prevent the selector bar from ac-
cidently interfering with the triggers during the
transfer motion. The position of the selector
bar is determined by a spring bias that selects
the non trip free trigger except when there is
air pressure in the closing cylinder. A selector
piston located in the control valve on the
cylinder side of the inlet valve is connected
through a linkage with the selector bar so that
whenever the inlet valve is open, the selector
piston will shift the selector bar over to the
right and select the trip free trigger for tripping.
With the inlet valve closed, the spring bias on
the linkage returns the selector bar to its normal
position for tripping from the non trip free
trigger.

Control Valve

Due to a wide range of functions which the
mechanism may be called on to perform, there

S

FIG. 7—AA-10 CONTROL VALVE
(with high speed exhaust)

are several combinations required in the con-
trol valve assembly as follows:

(1) For the majority of breakers, which have a
comparatively light starting load, a throttle
and adjustable by-pass are required (Fig.
8A-14-15),

(2) For the largest breakers this feature is
omitted.

(3) For all breakers where immediate multiple
reclosures are required, a fast acting exhaust
valve is incorporated (Fig. 8).

(4) Where only one reclosure is required, a
slow acting ‘“‘poppet” type of exhaust,
which allows the pressure to leak down to a
low value before exhausting is permissible
(Fig. 8B).

(5) To provide for selective tripping as described
previously in detail, a selector piston (Fig.
17) is required to operate the selective trip-
ping. It is possible that some applications
may require a combination of all of these
features’ except that either (3) or (4) will
be used but not both at the same time. A
valve including a throttle and by-pass, a
selector piston, and the fast acting exhaust
valve will be described. For particular
applications where some of the features
may not be required nor included, their
function as described here after may be
passed over or even blocked out if it is
felt desirable to avoid confusion on the part
of maintenance personnel who may be
using the instruction book for reference.

The control valve combines both the inlet
and exhaust functions in a single compact unit
and is controlled by a single electro pneumatic
pilot valve as illustrated in Figs. 8 to 10, 8A to
9B.

Certain illustration liberties were taken in
Figs. 8A, 9A and 9B especially in respect to
the shape and arrangement of the by-pass and
throttle piston to facilitate the illustration and
understanding of the valve construction and
functioning.

The pilot magnet valve is double acting i.e.:
when the inlet seat is closed, the exhaust ports
are open; see pilot magnet valve assembly on
page 14. The pilot valve inlet has a lapped-in
metal to metal seat and is spring biased closed.
The valve is opened either by energizing the
pilot valve coil or by manually operating the
pushbutton on top of the coil which in both cases
moves the pilot valve plunger down. The valve
remains open only while the coil is kept ener-
gized or the button held down. As soon as the
coil is de-energized or the button is released,
the spring bias closes the inlet seat and opens
the exhaust seat.

N.%
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1.B. 33-125-C3C

The main inlet valve has a metal reinforced
neoprene rubber disc seat to insure positive
seating and dependable service. The valve is
held tightly closed by a spring bias and the air
pressure acting on the underside of the seat.
The valve is opened by a separate piston which
is located directly above and opens the valve
by forcing down the valve stem.

The small hole (a) through the bottom of the
inlet valve cylinder into the air passage to the
main closing cylinder, and the small bleeder
hole (b) through the side wall of the valve body
near the bottom of the same cylinder serve to
regulate the back pressure inherently present
under the piston due to leakage around the
valve stem and the inlet valve piston. The inlet
valve piston has a piston ring to keep the leak-
age to a minimum and insure obtaining full
control air pressure above the piston for positive
action.

The fast exhaust valve consists of a freely
floating piston which is maintained in the
closed position by gravity when there is no air
pressure through the control valve. The valve
seat is undercut to provide access for the air
pressure in the main closing cylinder to act on
the underside of the exhaust valve piston seat.
The piston on top of the valve has a larger
area than the exposed area of the valve seat.
Thus when the control air is admitted above the
exhaust valve piston, there is a preponderance
of force to maintain the valve closed. Whenever
the control air is exhausted from above the
piston, the closing air, acting on the exposed
surface of the valve seat, creates a preponderance
of force upwards to open the valve. Since the
exhaust valve only has to retain the air during
the short interval while the mechanism is
closing, a metal to metal seat is satisfactory.
The four holes through the step on the piston
serve the dual purpose of:

(1) Preventing air being trapped in the space
above the step on the piston when the
valve opens and

(2) Preventing a build up of pressure in this
space due to leakage of control air past the
piston.

An air passage between the top sides of the
inlet and exhaust valve pistons is connected
with the pilot valve between its inlet and exhaust
ports. This arrangement permits a single pilot
valve to control the opening and closing of both
the inlet and exhaust valves.

For control valves employing the slow ex-
haust, the air passage for the control air con-
necting the inlet and exhaust valves is omitted.

The slow exhaust valve consists of a poppet
type valve, with a metal to metal seat, spring
biased to the open position. The adjustable
spring bias is set so that the valve will be
forced closed whenever the air pressure in the
cylinder which acts on top of the valve seat is
at or above the actual minimum operating
pressure.

The arrangement of the by-pass and throttle
as illustrated in Figs. 8A, 9A and 9B does not
conform exactly to the actual physical arrange-
ment of the valve, but the deviations were con-
sidered necessary in order to illustrate the
continuity of air flow. There are two parallel
air passages between the inlet valve and the
closing cylinder:

(a) One via the small port directly under the
by-pass adjusting screw, and

(b) The other a much larger passage via the
throttle piston. The larger passage is so
arranged that the throttle piston, which is
spring biased closed, can close off this path
completely leaving only the restricted open-
ing via the by-pass port as a connection
between the inlet valve and the cylinder.
The by-pass adjusting screw provides a
means of regulating the flow of air through
the by-pass port.

The position of the throttle piston is regulated
by the throttle cam lever, which in turn is
controlled by the position of the breaker as
illustrated in Figs 14-15. For the start and
early part of the closing operation, the breaker
load is relatively light for most breakers. In
order to prevent the breaker lift rod from attain-
ing unnecessarily high velocities during this lightly
loaded portion of the closing stroke, with a
corresponding drop in pressure in the closing
cylinder, the flow of air is restricted by having
the throttle piston closed and the air forced
to reach the cylinder via the by-pass port.
Shortly before the breaker contact load is picked
up, the large passage through the valve is opened
up to provide maximum air flow to meet the
rapid increase in load which the mechanism is
called on to close. The opening of the throttle
piston is accomplished by a roller on the breaker
pull rod rod-end pin engaging a cam on the
throttle lever during the closing movement of the



mechanism. The position in the closing stroke
where the throttle opens can be set for early or
late opening by shifting the position of the cam
plate on the throttle lever.

The main components of the valve are made
of a non-ferrous alloy. All moving parts such
as valve stems and pistons are chromium plated
to minimize galling and insure trouble free
performance.

Opening the small pilot valve either manually
by means of the pushbutton on top of the
pilot valve coil, or by energizing the coil,
admits high pressure air above the inlet and
exhaust valve pistons simultaneously. The inlet
valve piston is forced down opening the inlet
valve and the air from the storage reservoir is
free to flow via the by-pass port into the main
cylinder. The exhaust valve is held closed by
the preponderance of force created down-
wardly on the valve by virtue of the control air
acting on the larger area of the piston versus
the closing air acting on the exposed surface
of the valve seat (Fig. 9). After the mechanism
has traveled sufficiently for the rod end roller to
engage the throttle cam plate, the throttle piston
is opened (Figs. 9B-15).

Closing the pilot valve by either releasing the
manual pushbutton or de-energizing the pilot
valve coil opens up the exhaust ports and closes
off the inlet seat. This allows the control air
above the inlet and exhaust pistons to exhaust
down to atmospheric pressure which causes two
actions to take place practically simultaneously:

(1) The inlet valve closes under the combined
action of the valve spring and the pressure
differential across the valve seat, and

(2) The exhaust valve opens due to the shift
in preponderance of force upwardly on the
valve, since the only force now is created
by the closing air acting on the exposed
surface of the valve seat. (Fig. 10). This
opens up a large and direct passage from the
main closing cylinder to the atmosphere
and results in a very rapid “dumping” of
the closing air.

For control valves employing the slow ex-
haust, the function described above is essentially
correct except that the exhaust valve closes as
soon as the air admitted to the cylinder builds
up to a pressure sufficient to overcome the spring
bias, and remains closed following the closing
of the inlet valve until the air leakage out of the

cylinder drops the pressure sufficiently to permit
the spring bias to overcome the air pressure on
the top side of the valve seat.

The selector piston shown in Figs. 16-17 is
located on the main cylinder side of the inlet
valve in order that the piston will be responsive
to the air pressure conditions in the closing
cylinder. The piston and stem are two separate
pieces to facilitate disassembly and assembly
without removing the valve casting from the
mechanism. The spring bias for positioning
them in the retrieved position is on the selector
lever. Whenever the inlet valve is open, the
admission of air to the closing cylinder simul-
taneously puts air pressure on the selector
piston which overbalances the spring bias and
shifts the selector linkage.

The slow exhaust assembly shown in Fig. 8B,
is used in place of the piston and valve seat of
the fast exhaust. Due to differences in machin-
ing of the control valve body, the two types of
exhaust are not interchangeable without replac-
ing the complete control valve assembly.

Control Scheme

To provide for remote and semi-automatic
control of the admission of air to the mech-
anism, and the cutting off of the air at the end
of a closing operation, a control panel is included
as part of the standard equipment. The steel
panel which is located on the left hand side of
the sheet metal housing in order to provide the
maximum unrestricted working space around
the mechanism, is mounted on hinges enabling
the panel to be swung out providing convenient
access to the wiring on the rear. The equipment
on the standard panel includes a closing relay,
a cut-off relay, and three fused knife switches.
Referring to Diagram 53-C-4000, the closing
relay designated as “X’ and the cut-off relay
designated as “Y”’ are pictured in the de-ener-
gized position. The arrangement of the two
relays as shown provides an electrically trip-free,
non-pumping device and is commonly designated
as an X-Y control scheme.

The electrically trip-free feature is provided
by inserting an auxiliary switch contact desig-
nated as ‘“aa” in the cut-off relay coil circuit,
and a circuit opening contact of the cut-off
relay in the closing relay circuit. The auxiliary
switch known as the cut-off switch is mounted
on the pneumatic mechanism and connected by
a switch operating lever to an extension of the
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cross-head roller pin. Thus the position of its
contacts are determined by the position of the
mechanism closing piston. On a closing opera-
tion, as the mechanism approaches the closed
position, the “aa” switch makes up its contact
energizing the cut-off relay coil, and this in
turn opens the cut-off relay contact in the
closing relay coil circuit, which returns the
closing relay to the de-energized position.
Simultaneously the two normally closed cut-off
relay contacts in the pilot valve coil circuit
open. To provide the non-pumping feature, a
normally open cut-off relay contact is connected
in parallel with the cut-off switch “aa’ contact,
and another normally open cut-off relay contact
is connected in parallel with the low pressure
cut-off and latch check switches. If the mech-
anism and its connected load fail to remain
closed due to some mal-functioning part such
as a broken latch, as soon as the mechanism
has dropped open far enough to re-open the
cut-off switch ‘‘aa’ contacts, the cut-off relay
contact in parallel with the ‘“aa’ contact remains
closed maintaining the closing circuit “locked
out’’. The closing circuit will continue to be
“locked out” until the operator releases the
control switch de-energizing the control circuit.

For those special applications where multiple
immediate reclosures are required, the 2 pole
cut-off switch is replaced with a 5 pole switch
which permits two “bb”’ switch contacts to be
inserted in the pilot valve coil circuit in series
with the cut-off relay contacts. The ‘“bb”
contacts open the pilot valve coil circuit, result-
ing in faster cutting off of the closing air by
eliminating the pickup time of the cut-off relay.
This speeds up the retrieving action of the
mechanism levers and triggers and makes pos-
sible faster successive reclosing times. Leaving
the cut-off relay contacts in the circuit retains
the anti-pumping feature.

Low Pressure Cut-Out Switch

To insure against the mechanism attempting
to close when there is insufficient air pressure
in the reservoir to complete the operation, a
low pressure cut-out switch, located in the air
supply system between the inlet valve and the
reservoir and on the mechanism side of the
shut-off valve, has its contact connected in the
closing circuit. The low pressure cut-out switch
contact is normally closed, but opens before the
critical operating pressure is reached.

To further insure against a possible faulty
operation due to the low pressure cut-out
switch opening its contacts during a closing
operation, a “make” contact of the closing relay
is provided in parallel with the low pressure
cut-out switch. As soon as the closing relay is
energized, the “make” contact ‘“‘seals itself in”
and insures the admission of air to the mech-
anism to complete the closing operation. This
“seal-in”’ contact also insures the completion of
any closing operation once started, even though
the operator might release the control switch
before the mechanism has had time to complete
the operation.

If the breaker is closed on a fault, and the
operating pressure is near the lower limit, the
low pressure cut-out switch contacts may open
momentarily just after the breaker reaches the
closed position. Should this occur while the
operator is still maintaining the control switch
closed, and after the cut-off relay has caused
the “X’’ seal in to drop out, the breaker would
reclose. Employing a normally open cut-off
relay contact in parallel with the low pressure
cut-off switch insures against this faulty opera-
tion.

Additional contacts of the closing relay are
situated in the intake pilot valve coil circuit to
provide additional adjustment in the closing or
reclosing time. Should it be desirable to speed
up the reclosing time beyond the adjustment
provided in the adjustable contact fingers on
the 2 pole or 5 pole switch, a connection between
“Y” and “MAG” on 53-C-4000 can be made
which eliminates the “X” relay pick-up time.
Two contacts of the cut-off relay are also placed
in this same circuit in order to speed up the de-
energizing of the intake valve at the conclusion
of the closing stroke as much as possible, and
thus minimize the consumption of the stored
compressed air per operation.

One of the fused knife switches on the control
panel is provided to take the power off from
the contro! circuit locally during maintenance
periods and also provide overload protection.
Another fused knife switch is provided for the
same reason for the compressor motor circuit.
The third fused knife switch is provided in the
heater circuit.

Reclosing Adjustment Switch

Reference diagram 53-C-4000. For reclosing
duty, besides the addition of a reclosing relay



such as the Type SGR-12 shown, an auxiliary
switch indicated as ‘“‘bb”’ on the diagram and
located in the circuit from the recloser to the
control relays is required. This switch which is
normally open when the mechanism is closed,
is capable of adjustment so that the point in the
opening stroke at which it makes up its contact
can be varied. The setting of this switch controls
the amount of opening of the breaker before re-
closing and consequently determines the re-
closing time. The “bb” contact is located on
the 2 pole or 5 pole auxiliary switch and has
adjustable finger contacts for varying the switch
setting.

Latch Check Switch

Reference diagram 53-C-4000. To insure that
the mechanism is completely retrieved and
the trip free trigger is fully engaged be-
fore any closing or reclosing operation (2nd or
3rd Reclosure on multiple reclosing) is attempted
electrically, an auxiliary switch indicated as
LCH (latch check) on the diagram and located
in the circuit between the closing circuit at the
mechanism and the lead coming from the point
of remote control is provided. This switch is
operated mechanically by an extension on the
trip free trigger and is normally closed except
while the trigger is disengaged.

For applications where the Type AA-10 mech-
anism is used for multiple reclosing duty, the
switch determines the reclosing time by re-
quiring that the energizing of the closing circuit
be delayed until the mechanism is fully retrieved
and the trigger reset following the tripping out
of the breaker.

ACCESSORIES

Auxiliary Switches

In addition to the 2 pole or 5 pole cut-off
switch, a 11 pole auxiliary switch with in-
dependently adjustable contacts is provided for
use in interlocking, indicating, alarm and trip
circuits. The 11 pole switch is connected to the
vertical pull rod and hence indicates the posi-
tion of the connected load or breaker.

Operation Counter

An operation counter is mounted on the cut-
off switch, and is operated by the switch oper-
ating arm. The counter records on the opening
stroke.

High Speed Switch

A high speed switch is available on special
request which mounts on the mechanism housing
back and is operated from the vertical pull rod.

Heaters

Three heaters are provided in the mechanism
housing. One of these heaters is to be energized
continuously winter and summer to maintain a
temperature differential between the inside and
outside in order to prevent undesirable moisture
condensation within the housing. The other
two heaters, thermostatically controlled, are
suitably located to provide better heat distribu-
tion in colder weather.

Hand Closing Device

A removable ratchet type jack hand closing
device, which attaches to the lower threaded
end of the piston rod and is supported by the
underside of the spring housing, is provided for
closing the mechanism and its connected load
during adjustment of the breaker. This device is
not to be used for emergency manual clos-
ing of the breaker on a live Iline.

Trip Free Locking Bar

A trip free locking bar is provided which when
inserted through two holes in the side plates on
the frame prevents the breaker from being
tripped trip free. The bar passes behind the two
catches and just above the tail section on the
trip free trigger thus preventing trip free tripping.

Caution

The trip free locking bar does not prevent
non-trip free tripping of the mechanism and
consequential opening of the breaker. To prevent
accidental tripping under all conditions apply
both the hand closing jack and the trip free
locking bar, and in the case of breakers with
mechanical interlocks on the hand trip, first
disconnect the hand trip rod from the bracket
which lifts the trip armature, and then insert the
trip free locking bar.

Mechanical Interlocks

Mechanical interlocks are supplied when there
is the requirement for locking the breaker in the
open position. On breakers furnished with
mechanical interlocks, when tripping by pulling
the hand trip knob, the selector bar is moved to
the trip free position and the breaker will open
fast to full open trip free. The mechanism can
then be locked open by the key interlock while
the hand trip is held in the tripped position.
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PART 11i—OPERATION

Closing

Starting with the mechanism and breaker in
the open position (Fig. 3) with the trip-free
trigger engaged to restrain the trip-free lever,
closing the control switch energizes the closing
relay “X” and inturn the pilot valve coil
“MAG”, reference 53-C-4000, which admits
compressed air stored in the reservoir to the
closing cylinder. The trip-free trigger by re-
straining the trip free lever maintains the trust
link and closing lever in the relative position
shown in Fig. 3 which effectively connects the
closing piston to the breaker pull rod. When
the breaker is nearly closed, the ‘‘aa’ auxiliary
switch contacts close energizing the cut-off
relay “Y” which simultaneously (1) opens its
“Y” contacts in the pilot valve coil circuit
initiating the shutting off of compressed air to
the closing piston, (2) opens its contact in the
closing relay circuit causing the ‘‘seal-in” con-
tacts “X” to open and (3) closes the ‘“‘seal-in”
“Y” contact in parallel with the “aa” switch
and the “Y” contact in parallel with the low
pressure switch to maintain the control relays
locked out until the control switch is released.
The point where the “aa’ switch makes up its
contact is so near the end of the closing stroke,
that the mechanism and breaker continue on in
to the fully closed position before the closing
air is actually shut off. As the mechanism
reaches the fully closed position (Fig. 4), the
holding latch engages the cross-head pin and
the non trip-free trigger engages the roller on
the holding latch, keeping the mechanism and
breaker closed. The closing air in the cylinder
is exhausted and the selector bar shifts back to
its normal position setting up the non trip-free
trigger for the next tripping operation.

Opening

Starting with the mechanism in the closed
position (Fig. 4), when the control switch or
protective relay energizes the trip coil circuit,
the trip rod on the moving armature of the
trip magnet disengages the non trip-free trigger
which has been restraining the holding latch
to keep the breaker closed. Since the trip-free
trigger remains in engagement with the trip
free lever, the piston remains connected to and
is retrieved with the breaker to the open posi-
tion (Fig. 3). The two strong retrieving springs
under the piston help to accelerate the piston

and hence contribute partially to the opening
speed of the breaker.

Close-Open

Starting with the mechanism in the open
position (Fig. 3) as the air pressure builds up
in the cylinder following opening of the inlet
valve, the selector piston shifts the selector bar
to set up the trip-free trigger ready for tripping.
Tripping the mechanism by the protective relay
as the breaker contacts touch, (Fig. 4) disengages
the trip free trigger which releases the trip-free
lever. A projection on the side of the trip-free
trigger, engages the non trip-free trigger moving
it clear of its engagement with the roller on the
holding latch, as the trip-free trigger clears the
roller on the trip-free lever. The horn on the
trip free lever maintains the trigger in the
released position until the mechanism is fully
retrieved. Release of the restraint on point “C”
allows it to rotate about pin “B’”’ which rotates
the trip-free lever clockwise until points “A”
and “C’” are opposite each other horizontally.
As pin “A” in the breaker rod end continues
toward the full open position, point “C” moves
to the right which reverses the rotation of the
trip-free lever (Fig. 5). Going back to nearly
the beginning of the trip free action, as soon
as the closing lever starts to rotate about pin
“B” the “kicker’’, which is a part of the closing
lever, forces the holding latch out of engage-
ment with the cross head pin, which insures
unimpeded retrieving of the closing piston to
the open position as soon as the closing air has
been exhausted. As the closing air is exhausted,
the selector bar shifts back to its original posi-
tion. As the mechanism moves from the extreme
trip-free position Fig. 5 to the open position
Fig. 3 point “C” now rotates about point “A”
which is a fixed center due to the breaker having
reached the full open position. For the early
part of the retrieving stroke, the trip-free lever
will again rotate clockwise until points A-C-D
are in a straight line. As soon as the piston has
retrieved far enough for point “C” to get above
the line between A-D, the trip-free lever reverses
motion and rotates very rapidly back to the
relatched position on Fig. 3. The resilient trip
free lever stop provides sufficient overtravel of
the trip free lever to permit the trip free trigger
to snap into position under the trip free lever
roller.
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Open-Close

Starting with the mechanism in the closed
position Fig. 4, with no air pressure in the
closing cylinder, the selective tripping causes
the mechanism to trip from the non trip free
trigger when the protective relays energize the
trip coil. As soon as the mechanism has opened
sufficiently to close the “bb’ contact on the 2
pole or 5 pole auxiliary switch, the closing
circuit is energized admitting high pressure air
on top of the piston. This retards and then
reverses the direction of the mechanism and

breaker and the mechanism recloses the breaker
as in a normal closing operation.

Should the fault still exist that caused the
protective relay to trip the mechanism the
first time as the mechanism recloses the breaker,
the mechanism will function as described in
detail under the description of the CLOSE-
OPEN section, and the breaker and mechanism
will return to the open position. Due to the
lockout feature of the Type SGR-12 relay, the
mechanism must be closed by the operator
before another reclosing operation can be per-
formed.

PART IV—INSPECTION—MAINTENANCE—ADJUSTMENT

Since operating conditions vary so greatly
from one area to another and even between in-
stallations in the same locality, it is difficult to
recommend any time interval for inspection
and maintenance. The important consideration
in this respect is that a regular schedule is
established and maintained in order that the
condition of the equipment is known, and any
deficiencies corrected before they can develop
into a serious condition. The circuit breaker is
highly dependent upon the proper functioning
of the mechanism. Therefore, it should always
be kept in good condition.

Page 15 of this instruction book contains a
complete description of the compressor* unit
with recommendations for inspection and main-
tenance.

MAINTENANCE

Caution

When working around the mechanism or
breaker, CLOSE the hand valve between the
reservoir and mechanism and open the control
circuit at the control panel so that accidental
operation of the intake valve or closing contactor
will not cause the breaker to close unexpectedly.
As a further safety precaution, it is recommended
that the pushbutton on top of the pilot valve
be held down to exhaust the high pressure air
between the hand shut off valve and the con-
trol valve.

Keep the area immediately below the spring
housing free whenever operating the mechanism,
as the lower end of the piston rod protrudes
through the opening in the spring housing when
the mechanism is in the closed position.

For applications where the fast exhaust valve
is used and the normal operating pressure is
250 psi or above, an exhaust tube connected to
the under side of the exhaust valve and passing
through the bottom of the housing is used to
carry the exhausted air safely to the outside of
the housing. For lower operating pressures, the
air is exhausted directly out of the exhaust
valve into the housing. In either case, personnel
should keep clear of the area immediately below
the exhaust whenever the mechanism is operated
pneumatically.

Personnel should be cautioned to keep all
tools and especially their hands outside of the
side plates of the frame whenever the mechanism
is in the closed and latched position. This is
especially true of the space immediately in front
of the trip free lever, as this lever travels at a
very fast speed and could result in serious
injury if this precaution is not observed.

In order to be sure of the mechanisms good
condition and check its readiness for satisfactory
operation, especially in applications where the
mechanism is not called on to operate for ex-
tended periods of time, several operations
should be made at each inspection period.

Latches and Triggers

The latch is made of hardened steel machined
to shape with the latching surfaces ground
smooth after hardening. The triggers are cast
from a tough high strength nonferrous alloy
with corrosion resistant stellite inserts at the
latching points. The engaging surfaces of the
latches and triggers may be polished with fine

* Data contained herein, prepared especially for Westinghouse Electric Corp. Reprinted from Westinghouse Air Brake
Instruction 9352-1, 3 and Repair Parts List 9352-1A1, 9402-3.10B1 and 9402-3.11B1.
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emery cloth if they become dirty. DO NOT
ATTEMPT TO GRIND THE SURFACES
NOR CHANGE THEIR ANGLE. Apply a
thin film of rust inhibitor S# 1802 395 (M9921-4)
to the latch and rollers on the engaging surfaces.
This inhibitor should be carefully selected to be
free-flowing at all anticipated temperatures,
non-hardening, and self-healing (does not com-
pletely wipe off in one operation). The latching
surfaces should be examined at every inspection
to make sure that they are not gummed up.

If while adjusting the breaker contacts, it
becomes desirable to open the mechanism
slowly with the hand closing device after the
mechanism has been closed and latched, first
insert the trip-free locking bar to prevent
accidental trip-free tripping of the mechanism,
then pull the mechanism slightly into the over-
travel position to take the load off from the latch
and then while holding the trip armature in the
tripped position, reverse the jack and back out
the breaker. The most convenient method of
raising the trip armature is to insert a wood rod
114” x 11" x 18” under the trip rod with one
end placed on top of mechanism cylinder top
plate. Raise the outer end of rod with one hand
to raise trip armature while backing out the jack
with the other hand. This same bar is excellent
for making sneak trip checks. The hand trip
armature can be released as soon as the latch
starts to back off from the crosshead pin.

If while adjusting the breaker contacts on a
breaker furnished with mechanical interlocks DO
NOT trip by pulling the hand trip knob as the
trip selector bar is shifted to the trip free position
and the breaker will open to full open trip free.
First disconnect the trip rod and then insert the
trip free locking bar. The preceding paragraph
may then Dbe followed for safe opening and
closing of the breaker for contact adjustment.

The needle bearings are packed with Westing-
house Grease Style 1802 395 and should not
require repacking more often than every 18
months.

The grease on the roller guides should be
examined periodically for contamination with
dust or other foreign matter and if this condition
is evident, the old coating should be washed
off with a solvent and a new coating of grease
applied.

Since the acme threads on the lower end of the
piston rod and the mating threads in the jack
body are very heavily loaded on some of the
largest breakers, a special heavy duty grease

S#1649 901 is supplied for use with the jack.
It is recommended that the threads be relubri-
cated liberally with this grease after a maximum
of 4 closing and opening operations.

AIR LEAKAGES

Overall

A good overall check for air leaks in the air
supply system is to make a “leak test.”” Observe
the loss in pressure on the pressure gauge over
a sufficiently long time in order to determine
the rate of pressure drop. When checking leak-
age, allow the system to cool for about 2 hours
before reading pressures if the reservoir has just
been filled from atmospheric pressure, otherwise
a pressure drop of a few pounds will be observed
due to contraction of the air on cooling. When
the mechanisms leave the factory, the air
system will not lose more than two or three
pounds per square inch per hour, but there is
no need for alarm if the leakage exceeds this
figure somewhat, unless it becomes progres-
sively worse.

As a protective measure before the mech-
anism assembly leaves the factory, the air
cleaner is removed and the compressor run for
several minutes while atomized oil is drawn in
through the air intake. Therefore when the
breaker is first put into service, this oil may
show up either in the air exhausted from the
control valve or in the air discharge from the
reservoir whenever the condensate is blown out.
Evidence of oil at these points is normal and
expected and should not be cause for alarm.

Inlet Valve

The first place to check for leaks is the pilot
valve. Cover one of the two exhaust ports,
that come out of either side of the housing
directly under the coil, with a finger and apply
a soap solution over the other port. Leakage
here is generally due to dirt particles on the
valve seat. ‘“Cracking” the valve several times
by pressing on the pushbutton momentarily
will generally serve to dislodge the dirt and
make the valve seal properly. However if this
proves unsuccessful, refer to instructions on
pilot magnet valve.

Checking for leaks past the main inlet valve
can be accomplished easily for the valve as-
sembly employing the “fast exhaust”. Apply
a soap solution over the bleeder hole through
the right hand side of the valve body. If a
leak is detected here, after having previously
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determined that the pilot valve is tight, it
indicates that the main inlet valve is not sealing
properly. The quickest method and one that
generally is successful is to “‘crack” the valve
by bumping the pushbutton on the pilot valve
several times. The valve can be removed for
inspection of the rubber disc seat by removing
the cover on the underside of the valve body.
For valve assemblies using the “slow exhaust”’,
it is necessary to first remove the exhaust
assembly from the valve body and either close
off the exhaust by tightening up the nut on the
lower end of the valve stem and then reas-
sembling the exhaust assembly in the valve
body or otherwise sealing of the exhaust opening
before checking for a leak through the bleeder
hole.

If the leak is not connected with the control
valve, all air connections including the safety
valve should be checked with soap solution.

PILOT MAGNET VALVE

General Description

Referring to Pilot Valve Assembly, when the
pilot valve coil is energized, the armature de-
presses stem down which in turn pushes lower
stem to admit air from the storage reservoir
through a small port (lower valve seat). At the
same time, the lower end of stem seats on the
upper valve seat to prevent air from escaping
through the exhaust port. When the pilot valve
is de-energized, spring closes lower valve, while
the upper valve opens to erhaust air from the
main control valve to atmosphere.

Repair

It is generally recommended that complete
valve with coil be carried as a renewal part for
important power station installations rather
than attempting repair of this small pilot valve.
However, for those operators that do wish to
attempt maintenance of this valve, the follow-
ing paragraphs may be helpful. In any case, we
seriously recommend carrying at least one com-
plete spare valve with coil for emergency use,
so that faulty valve may be removed and re-
paired when convenient.

Inlet Valve leakage

Occasionally a pilot valve may ‘“blow” (that
is, give out a hissing sound) due to leakage of
air; if this occurs when the magnet coil is de-
energized and the air blows out the exhaust
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port, it is an indication that the lower (inlet)
valve is not seating properly. This trouble is
caused generally by the presence of a little dirt
on the valve seat and in most cases can be re-
lieved by popping the valve quickly with the
manual button several times. If the blowing
persists, shut off the hand valve in the supply
line from the storage reservoir and unscrew the
plug at the bottom of the magnet valve. Care-
fully lower the plug straight down, so that the
spring and lower valve stem drop down with it.
Wipe the valve stem perfectly clean and also
clean the valve seat with a small stick and piece
of cloth. It is also helpful to smooth the valve
seat by spinning the lower stem on its seat with
a screw driver several times. The upper stem
should be in place to act as a guide. Use machine
oil on the seat to prevent scoring,

When replacing the lower valve stem spring,
and plug, first remove cover by taking out
screw in order to prevent bending stem.
With the cover and armature removed, it will
be obvious if the lower stem does not enter the
upper stem properly, as the latter would be
raised.
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Exhaust Valve Leakage

If the valve “blows” through the exhaust
part when the coil is energized, it is an indica-
tion that the exhaust valve is not seating prop-
erly. This may be due to any one of the follow-
ing causes:

(a) Dirt on valve seat.

(b) Dirt under magnet armature.

(¢) Low voltage applied to coil.

(d) Upper valve stem worn down so that arma-
ture strikes the core before valve seats.

To remove upper stem it is not necessary to
shut off the air. First remove cover and arma-
ture. Next place fingers over exhaust parts and
press down valve stem and release quickly so
that air pressure will raise stem for enough to
grasp for removal. Wipe valve stem clean and
examine for seating imperfections. If grinding
appears to be necessary, follow instructions
below.

Another possible but not too likely cause of a
blowing exhaust valve is a stem worn down so
short that the armature strikes the magnet core
before the valve seats. Shut off the air and care-
fully measure how far the stem protrudes above
the magnet core when depressed and seated.
This dimension corresponds to the closed arma-
ture air gap which is .052” normal as shown.
Valve stem may be used as long as this dimen-
sion is not less than .032” before being replaced.
If it is necessary to install a new stem, the end
must be filed down to get .052-.054” dimension,
since new stems always come long.

Grinding Valves

If it becomes necessary to grind the valves
to cure leakage, use a fine grade of regular valve
grinding compound or make a thin paste of
finely ground pumice and machine oil. Apply
a little grinding compound on the valve seat,
and spin valve stems back and forth on their
seats with a screw driver. When grinding the
lower valve, the upper stem should be in place
to act as a guide.

After grinding, the stems and valve seats
should be thoroughly cleaned with gasoline and
blown out with air.

Replacing Coil

If it becomes necessary to replace a coil, first
remove cover (held by one screw), armature,
and set screw. Next remove magnet core, using

special spanner wrench S# 757 466. Finally re-
move box, and coil may be removed readily.

Type “G’’ Air Compressor Units

The Type “G” Air Compressor Unit is a
complete air compressing outfit which is fully
automatic in operation.

The air compressor and motor are mounted
on a bedplate. Power is transmitted by single
“V” belt drive with adjustable belt take-up.
The bedplate is mounted on a vertical air tank
which is fitted with supporting legs, and a
syphon type drain cock.

Completely equipped with motor and elec-
trical protective and control devices, the com-
pressor unit is ready to connect to the line, and
start operation after filling the compressor with
oil and lubricating the motor bearings as per
instructions under “Installation and Main-
tenance.”

It is important that the wiring to the motor be
strictly in accordance with National Board reg-
ulations. Consult regulations or local inspector
regarding size of wire and proper fuse protection.
The use of wire smaller than required for the
installation will result in unsatisfactory opera-
tion and possible damage to the motor.

Air Compressor

The single stage, single cylinder air compres-
sor is lubricated by the controlled splash system
and is air cooled. Deep cast circular fins on the
air cylinder provide a large radiating surface,
and a six-blade fan flywheel maintains a constant
air stream through the fins. The crankcase and
cylinder is a single casting with a side cover
providing access to the interior of the crankcase,
and an end cover which serves as a bearing
support for one end of the crankshaft. The
crankshaft operates in two large ball bearings,
and the connecting rod bearing is of the ad-
justable split type. The piston is fitted with
two compression rings and one oil ring. The
cylinder head is finned for efficient cooling and
incorporates two valve units, each of which is
accessible upon removal of a cap nut and cage.

Proper rotation of the compressor is left-hand
(counter clockwise) when facing the flywheel (as
indicated by the arrow). On three phase in-
stallations, the direction of rotation should be
checked regularly.

Before starting the compressor, fill the crank-
case with high grade automobile engine oil—

15



S.A.E.-20 for temperatures above freezing or
S.A.E.-20W for temperatures below freezing.
Excessive carbonization will not occur if the
proper grade of oil is used and if the limits of
operation applying to the particular outfit are
not exceeded.

Approximate Oil Capacity........... .. 1 Quart

The oil filling plug should be removed and the
oil level observed periodically. If the oil level
is not up to the tapped opening, add sufficient
oil to raise the level to this opening and replace
plug. Never remove the oil plug while the
compressor is operating.

At least every six months a sample of oil
should be drained from the crankcase to deter-
mine its condition which will govern the neces-
sity for complete draining and refilling the
crankcase. The necessity for this should con-
form to good automobile engine practice.

Every three months, or oftener if required,
the curled hair and felt discs should be removed
from the air strainer, washed in an alkali-free
hydrocarbon solvent and replaced. The valve
caps in the cylinder head should be removed
periodically and the inlet and discharge valves
and their seats thoroughly cleaned.

The cap of the check valve (which is a part
of the unloading system) in the discharge line
should be removed and the valve and its seat
cleaned periodically. If the check valve leaks,
the valve and valve seat should be lapped.

Care should be exercised in re-assembling the
check valve. The valve should be held in the
spring cage and against the spring by means of
a blunt tool. This tool should be inserted
through the seat of the valve from the tubing
side, and used to hold the valve inside the spring
cage while the seat is screwed in place. This
will prevent the valve from being bent during
assembly.

The oil strainer 4 in the crankcase should be
taken out and cleaned whenever the cover is
removed. If sediment or sludge is found in the
bottom of the crankcase, it should be thoroughly
cleaned out.

The syphon cock at the side of the tank
should be opened at inspection or maintenance to
drain accumulated water from condensation.
Leave the drain cock open only as long as solid
water runs, then close tightly.
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The Safety Valve ordinarily requires no atten-
tion. It is set to blow off at 1093 to 20% above
the working pressure of the apparatus. If, after
blowing off, the valve fails to seat tightly it is
usually due to dirt on the seat. Opening and
closing the safety valve slowly by means of the
cross bar on its stem, with the compressor run-
ning, usually cleans the valve seat and restores
the proper seal. If not, the safety valve should
be dis-assembled and both the valve and the
seat wiped clean. If the seat has not been cut, a
little oil should be applied; if cut, the valve
should be reseated.

The belt should be maintained tight enough
to prevent excessive slippage, but not tight
enough to place undue strain on the motor and
compressor bearings which will result in exces-
sive heating of these bearings and increase the
power required.

Air Compressor Operation

On the down stroke of piston 26, air passes
through the intake filter into the chamber above
the inlet valve 47 and past this valve into the
cylinder. Partial vacuum created in the cylinder
and underneath the disc valve by the down-
ward stroke of the piston permits atmospheric
pressure above the inlet valve to overcome the
resistance of spring 46 under the valve and
force the valve from its seat. Air thus flows
into the cylinder until pressures above and
below the valve are about equal when the inlet
valve is closed by its spring.

On the upward stroke of the piston, the air in
the cylinder is compressed, lifting discharge
valve 59 against the resistance of its spring 60
(plus tank air pressure) and passing through
the discharge pipe to the storage tank. Any
accumulation of pressure in the crankcase is
prevented by the vent tube 67 which connects
to the air inlet.

An oil dipper attached to the connecting rod
operates through an oil channel or trough cast
in the bottom of the crankcase to direct the
splash upward and lubricate the moving parts.
The oil level in the trough is maintained by oil
running down the walls of the crankcase and
passing into the trough through perforated
plate 4 and a drilled choke. The perforated
plate serves as an oil strainer to prevent the
passage into the oil trough of dirt or sediment
that may be present in the bottom of the
crankcase.

I.B. 33-125-C3C
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REPAIR PARTS LIST (2GV)

2-G AIR COMPRESSORS WITH BRASS CYLINDER HEAD, STAINLESS

STEEL VALVES AND PLUGS SUPPLIED WITH AA10-60G UNITS

PIECE NO. DESCRIPTION
188815 2-GV Compressor Unit, Complete
188813 Compressor Portion (See Repair Parts List Page 17)
188911 Reservoir
7978 24” x 1”7 Cap Screw (4 req’d)
17173 34” Lock Washer (4 req’d)
104470 34” x 54” Cap Screw (4 req’d)
16677 34” Washer (4 req’d)
17173 24” Lock Washer (4 req’d)
187791 Check Valve
519973 14” Disc Type Check Valve
516685 Inspection Plug Gasket
16311 14” x 3” Nipple
41891 14" Street Elbow (2 req’d)
86921 14" Reinforced Compression Union Stud for 14” O.D. Tube (2 req’d)
187533 14” 0.D. x %" 1.D. Discharge Tube
188708 Syphon Drain Fitting, Complete (Includes Pc. 188709 and Pc. 188710)
188709 Syphon Drain Fitting
188710 14”7 LP.S. Copper Tube 141" Long
53922 14" x 114" Nipple
P80062 14” Angle Valve
1186044 Motor Pulley
181295 %s” x 34" Cup Pt. Set Screw
1187330 “A’ Section Belt 57” Pitch Length

T These items are not included in the Complete Piece Number but must be ordered separately.

PIECE NO. | REF. NO. DESCRIPTION

187905 Air Compressor, Complete, with Single-groove Pulley and 514"
Nipple for Drain

188612 Air Compressor, Complete, with Two-groove Pulley and 814"
Nipple for Drain

188813 Air Compressor, Complete, with Single-groove Pulley and 81%”
Nipple for Drain

183645 2 Cylinder and Crankcase (Includes 3, 4, 5, 6 and four of 7)

186068 3 Oil Retainer

183647 4 Oil Strainer

183648 5 Oil Strainer Retaining Ring

141552 6 Large Ball Bearing

183144 7 Cylinder Head Stud and Nut (4 req’d)

133122 8 14" x 514” Nipple for Drain (For Pc. No. 187905)

541975 8 1{” x 81%” Nipple for Drain (For Pc. Nos. 188612 and 188813)

g
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1.B, 33-125-C3C

PIECE NO. | REF. NO. DESCRIPTION
184379 9 14” Oil Drain Cap
183649 15 Crankshaft
530032 16 Key
183668 17 Flywheel Pulley (Single-groove) (For Pc. Nos. 187905 and 188813)
184780 17 Flywheel Pulley (Two-groove) (For Pc. No. 188612)
92751 18 74” Jam Nut
183468 19 Lock Washer
183653 20 Connecting Rod (Includes 23, two of 22, 24 and Pc. 542616)
183655 22 Connecting Rod Bolt (2 req’d)
183656 23 Connecting Rod Dipper
73757 24 34s” Connecting Rod Nut (2 req’d)
542616 5{” Connecting Rod Lock Nut (2 req’d)
183658 Piston, Complete (Includes 26, 28 and two of 27)
183659 26 Piston, without Rings
183660 27 Compression Ring (2 req’d)
183661 28 0Oil Ring
183662 29 Wrist Pin
183663 30 Wrist Pin Retaining Ring (2 req’d)
183651 35 End Cover
141551 36 Small Ball Bearing
183652 37 End Cover Gasket
17116 38 End Cover Cap Screw (6 req’d)
11773 38 Side Cover Cap Screw (8 req’d)
183664 39 Side Cover
529209 40 Cap Nut
183665 41 Side Cover Gasket
187907 Cylinder Head, Complete
187901 43 Cylinder Head
183667 44 Cylinder Head Gasket
187458 Inlet Valve, Complete (Includes 45, 46, 47, 48, 49, 50 and 54)
187456 45 Inlet Valve Spring Seat
184549 46 Inlet Valve Spring
181782 47 Inlet Valve
187457 48 Inlet Valve Seat
523166 49 Inlet Valve Nut
521200 50 146” x 14” Cotter
187449 51 Inlet Valve Plug
187447 52 Valve Cap (2 req’d)
99720 53 Valve Gasket (2 req’d)
187455 Discharge Valve, Complete (Includes 54, 58, 59, 60, 61 and two of 62)
187451 54 Inlet and Discharge Valve Guide (2 req’d)
187454 58 Discharge Valve Seat
181782 59 Discharge Valve
184549 60 Discharge Valve Spring
187450 61 Discharge Valve Spring Seat
521440 62 Discharge Valve Nut (2 req’d)
187448 63 Discharge Valve Plug
504411 1¢” Compression Fitting, Complete (Includes 64, 65 and 66) (2 req’d)
504447 64 Union Stud (2 req’d)
88976 65 Union Sleeve (2 req’d)
89098 66 Union Nut (2 req’d)
186069 67 Breather Tube
183685 14”7 M-1 Intake Filter




PIECE NO. | REF. NO. DESCRIPTION
183686 68 Body
183687 69 Felt Washers (2 Req’d)
14 oz. 70 Curled Hair
183688 80 Strainer Plate
183689 81 Retaining Ring
185124 Cleaning Instruction Label
REPAIR OVERSIZE PISTONS AND PISTON RINGS
PIECE NUMBERS
REF.
NO. DESCRIPTION
.010” .020” .030”
Oversize Oversize Oversize
Piston, Complete............. ... ... .. . ... ... . . 185452 185453 185454
26 Piston without Rings. . . ...... ... ... .. . 185329 185330 185331
27 Compression Ring. ... .......... .. .. .. ... . 184093 184095 185468
28 OilRing............ ... ... ... ... ... .. ... 184097 184099 185469

Prices will be quoted upon application.

Orders should give SIZE and SERIAL NUMBER of Compressor as well as
PIECE NUMBER and NAME or part wanted.

TYPE “Y” AIR COMPRESSOR UNITS

It is important that the wiring to the motor
be strictly in accordance with National Board
regulations. Consult regulations or local in-
spector regarding size of wire and proper fuse
protection. The use of wire smaller than
required for the installation will result in
unsatisfactory operation and possible dam-
age to the motor.

Proper rotation of the compressor is indicated
by the arrow on the flywheel. On three phase
installations, the direction of rotation should be
checked regularly.

Before starting the compressor, fill the crank-
case with high grade automobile engine oil—
S.AE.-20 for temperatures above freezing or
S.A.E.-20W for temperatures below freezing.
Excessive carbonization will not occur if the
proper grade of oil is used and if the limits of

operation applying to the particular outfit are
not exceeded.

Approximate Oil Capacity....... .. .14 Quarts

20

The oil filling plug should be removed and the
oil level observed periodically. If the oil level
is not up to the tapped opening, add sufficient
oil to raise the level to this opening and replace
plug. Never remove the oil plug while the
compressor is operating.

At least every six months a sample of oil
should be drained from the crankcase to deter-
mine its condition which will govern the neces-
sity for complete draining and refilling the
crankcase. The necessity for this should con-
form to good automobile engine practice.

Every three months, or oftener if required, the
curled hair and felt discs should be removed from
the air intake filter, washed in an alkali-free
hydrocarbon solvent and replaced. The valve
caps on the cylinder heads should be removed
periodically, and the inlet and discharge valves
and their seats thoroughly cleaned.

The unloader in this compressor is controlled
by oil pressure, and the failure of this device to
function will result from lack of proper oil
pressure. In such event investigate the oil
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1.8. 33-125-C3C

level, strainer in base of pump, ball check in the
plunger and pneumatic cushion port plug 65.
If these parts are functioning properly and the
oil supply is normal, failure to compress air
may be due to the unloader valve ball check not
seating because of dirt on the ball check or seat,
thereby allowing air from the high pressure
cylinder to escape through the crankcase.

To inspect the unloader device parts, drain
the oil, disconnect the tubing to the unloader
valve in the end cover and then remove the
end cover. The oil pump can then be pulled
out of its bearing and the strainer released by
removing a snap ring. If sediment or sludge is
found in crankcase, clean out, since it will
interfere with oil pump operation.

Relief ball check 70 in the crankshaft counter-
weight should also be inspected, since leakage
past the ball check will result in reduced oil
pressure. Remove the valve cap 71 and if dirt
is found on the ball or seat, clean thoroughly.
Also see that ports in the valve cap and the
opening in the counter-weight are open.

The syphon cock at the side of the tank should
be opened at least once each week to drain
accumulated water resulting from condensation.
Leave the drain cock open only as long as solid
water runs, then close tightly.

The Safety valve ordinarily requires no atten-
tion. It is set to blow off at 10% to 25% above
the working pressure of the tank. If, after
blowing off, the valve fails to seat tightly, it
is usually due to dirt on the seat. Opening
and closing the safety valve very slowly by
means of the cross bar on its stem, with the
compressor running, usually clean the valve
seat and restores the proper seal. If not, the
safety valve should be dis-assembled and both
the valve and the seat wiped clean. If the seat
has not been cut, a little oil should be applied;
if cut, the valve should be reseated.

The belts should be maintained tight enough
to prevent excessive slippage, but not tight
enough to place undue strain on the motor and
compressor bearings which will result in excessive
heating of these bearings and increase the power
required. When belt replacement is necessary,
replace all belts with a matched set.

The two stage type YC air compressor units
are air cooled and pressure lubricated. Deep
cast circular fins on the cylinders provide a
large radiating surface, and a fan flywheel
maintains a constant cooling air stream through
the fins.

Separately cast crankcase, cylinders and cyl-
inder heads provide ready access to any part of
the compressor. A counter-balanced crank-
shaft operates in two large ball bearings. Both
connecting rods are operated by the single
throw crankshaft. Each piston has two com-
pression rings and one oil ring. Each cylinder
head has two valve units, each of which is
accessible upon the removal of a cap nut and
cage.

The two stage compressor has two different
size cylinders, a large low pressure cylinder and
a smaller high pressure cylinder. The low
pressure cylinder, which is fitted with an intake
filter, performs the first stage of compression
and discharges through an intercooler into the
high pressure cylinder where the second stage
of compression is performed.

AIR COMPRESSOR OPERATION

On the down stroke of the low pressure piston
(large cylinder), air passes through the intake
filter 156 into the chamber above the inlet valve
107 and past this valve into the cylinder.
Partial vacuum created in the cylinder under-
neath the disc valve by the downward stroke
of the piston 13 permits atmospheric pressure
above the inlet valve to overcome the resistance
of spring 108 under the valve and force the
valve from its seat. Air thus flows into the
cylinder until pressures above and below valve
are about equal when the inlet valve is closed
by its spring.

On the upward stroke of the piston, the air in
the cylinder is compressed, lifting discharge
valve 111 against the resistance of its spring 112
and passing through the intercooler pipe to the
high pressure cylinder. The discharge valve is
seated by its spring when pressure above the
valve becomes almost equal to that underneath.

The cycle of operation described for the low
pressure cylinder is repeated in the high pres-
sure cylinder, increasing pressure from an in-
termediate value to the final stage or tank
pressure.

Accumulation of pressure in the crankcase is
prevented by a crankcase vent 94 which con-
nects to the air intake.

Interlocked with the oil supply, a starting
unloading feature provides that compression
does not begin until the motor has reached its
full speed. The high pressure cylinder has a
connection 61 to the unloader valve in the end
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cover. When the compressor is not running, or
oil pressure is low (on account of insufficient oil
or low compressor speed), connection 61 between
the high pressure cylinder and the crankcase
vent is opened by the unloader valve 49 as a
by-pass to unload the compressor and prevent
the compression of air. With the compressor
running and oil pressure normal, the oil pump
unloader piston 74 moves the unloader lever 47
to a position where the unloader ball check
valve 49 is seated. This closes the connection
between the high pressure cylinder and the
crankcase vent, thereby loading the compressor
which operates to compress the air as already
described.

The ball check in the unloader pipe connection
to the cylinder prevents backflow from this
pipe during the intake stroke, thereby increasing
efficiency of the compressor by eliminating
during each operating cycle the filling and
emptying of the unloader pipe.

The oil pump 64, which is of the piston type,
oscillates in a bearing (in the bottom of the
crankcase) that is almost entirely submerged in
an oil bath. The pump is driven directly from

the crankshaft. Oil enters the pump through a
strainer and on the down stroke of plunger 72
is forced into the plunger (past ball check 73)
up to the connecting rod bearings thence through
the crankshaft and counter-weight to the reliet
ball check 70. Pneumatic cushion port plug 65
admits air to the oil plunger cylinder on the up
stroke, which provides a cushioning effect on
the succeeding down stroke of the plunger.
From the connecting rod bearings the oil is
forced up through the drilled connecting rods
to the wrist pin bearings. The cylinder walls
are lubricated by oil mist sprayed from the
connecting rod bearings. When oil line pressure
exceeds the set maximum for any speed, it un-
seats the relief ball check valve and allows oil
to pass out to the crankcase through an opening
in the counter weight. Oil thus deposited in a
trough on the back wall of the crankcase supplies
the two main bearings. The relief ball check
valve regulates oil pressure in proportion to
crankshaft speed, maintaining an even rate of
oil circulation. The ball check is held to its
seat by centrifugal force and, as this force
varies with the speed, oil line pressure varies
accordingly.

REPAIR PARTS LIST (1-YCV)

1-YC AIR COMPRESSOR WITH BRASS HIGH PRESSURE CYLINDER HEAD,
STAINLESS STEEL VALVES AND PLUGS SUPPLIED WITH AAI10-60Y UNITS

PIECE NO. DESCRIPTION
188912 1-YCV Compressor Unit, Complete
187915 Compressor Portion (See Repair Parts List Page 22)
188911 Reservoir
24286 3¢” x 78” Cap Screw (4 req’d)
17173 34” Lock Washer (4 req’d)
181293 3%8” x 119” Carriage Bolt and Nut (4 req’d)
17173 34" Lock Washer (4 req’d)
86922 24" Reinforced Compression Stud for 14” O.D. Tube
86921 145” Reinforced Compression Stud for 14” O.D. Tube
188913 15" 0.D. x 3" L.D. Discharge Tube
53922 14” x 114” Long Nipple
P80062 11” Angle Valve
188708 Syphon Drain Fitting, Complete (Includes Pc. 188709 and Pc. 188710)
188709 Syphon Drain Fitting
188710 14” 1.P.8S. Copper Tube 1414” Long
1187654 “A” Section Belt (2 req’d)
1186717 Motor Pulley
181295 " x 34" Cup Pt. Set Screw
516685 Inspection Plug Gasket
T These items are not included in the Complete Piece Number but must be ordered separately.
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PIECE NO. REF. NO. DESCRIPTION
187915 1-YC Air Compressor, Complete
187916 1-YC Air Compressor, Complete, less Air Filter
183859 2 Crankcase (includes seven of 5)
184379 3 Oil Drain Cap
129445 4 14” x 314{” Nipple for Drain

57683 5 3¢” x 124" End Cover Stud and Nut (7 req’d)

3210 6 34” x 114” Shaft End Flange Cap Screw (4 req’d)

183349 7 L.P. Cylinder (includes four of 8)
183144 8 34" x 211{4” L.P. Cylinder Head Stud and Nut (4 req’d)
183346 9 H.P. Cylinder (includes four of 10)
183144 10 34” x 2114” H.P. Cylinder Head Stud and Nut (4 req’d)
181853 11 Cylinder Gasket (2 req’d)

16239 12 34” x 34{” Cylinder Cap Screw (8 req’d)
181285 L.P. Piston, Complete (includes 13, 15 and two of 14)
181840 13 L.P. Piston, without Rings
181841 14 L.P. Piston Ring (2 req’d)
181842 15 L.P. Oil Ring
181845 16 L.P. Piston Wrist Pin
181847 17 L.P. Piston Wrist Pin Lock Wire
181286 H.P. Piston, complete (includes 18, 20 and two of 19)
181850 18 H.P. Piston, without Rings
181843 19 H.P. Piston Ring (2 req’d)
181844 20 H.P. Oil Ring
181846 21 H.P. Piston Wrist Pin
181849 22 H.P. Piston Wrist Pin Lock Wire
183488 23 Connecting Rod (includes two of 130, 131 and Pc. 542616) (2 req’d)
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PIECE NO. REF. NO. DESCRIPTION
187566 L.P. Cylinder Head, complete
186724 24 L.P. Cylinder Head (includes two of 25)
85476 25 3¢” x 114” Intercooler Stud and Nut (2 req’d)
181839 26 L.P. Cylinder Head Gasket
187458 H.P. Inlet Valve, complete (includes 27, 28, 29, 30, 31, 32, and 44)
187457 27 H.P. Inlet Valve Seat
187456 28 H.P. Inlet Valve Spring Seat
181782 29 H.P. Inlet Valve
184549 30 H.P. Inlet Valve Spring
523166 31 H.P. Inlet Valve Nut
521200 32 We” x 14” Cotter
187455 H.P. Discharge Valve, complete (incl. 33, 34, 35, 36, 167 & two of 37)
187454 33 H.P. Discharge Valve Seat
187450 34 H.P. Discharge Valve Spring Seat
181782 35 H.P. Discharge Valve
184549 36 H.P. Discharge Valve Spring
521440 37 H.P. Discharge Valve Nut (2 req’d)
187449 38 H.P. Inlet Valve Plug
187448 39 H.P. Discharge Valve Plug
187447 40 H.P. Inlet and Discharge Valve Cap (2 req’d)
99720 41 H.P. Inlet and Discharge Valve Seat Gasket (2 req’d)
187460 H.P. Cylinder Head, complete
188932 42 H.P. Cylinder Head (includes two of 43)
85476 43 34” x 114" Intercooler Stud and Nut (2 req’d)
187451 44 H.P. Inlet Valve Guide
181857 45 End Cover (includes 46)
181794 46 Unloader Operating Lever Support
181795 47 Unloader Operating Lever, complete
18469 48 Unloader Operating Lever Spring
93765 49 34” Ball Check for Unloader Valve (2 req’d)
181797 50 Unloader Ball Check Spring
181827 51 Unloader Ball Check Plunger
529209 52 Cap Nut
90286 53 Unloader Operating Lever Hinge Pin with Cotter
181858 54 End Cover Gasket incl
87205 14” Compression Elbow for 24” O.D. Copper Tube, complete{lsr;C & 5557’
87195 55 Elbow
86828 56 Sleeve
86827 57 Nut
183996 14”7 Compression Type Unloader top Fitting for 34” O.D. Copper
Tube, complete (includes 58, 59 and 60)
183994 58 Unloader Stop Fitting Body
86828 59 Sleeve
86827 60 Nut
181292 61 Copper Tube (Unloader Pipe Connection)
184874 62 Oil Strainer Washer
517441 63 Oil Strainer Snap Ring
183556 64 Oil Pump Body
181800 65 Pneumatic Cushion Port Plug
183471 69 Sleeve for Oil Seal
179192 70 94" Ball (Oil Control Valve)
181862 71 Oil Control Valve Cap
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PIECE NO. REF. NO. DESCRIPTION

181856 72 Oil Pump Plunger, complete (includes 73)

133064 73 14” Ball Check

185283 74 Oil Pump Unloader Piston

184740 75 Crank Shaft, complete

141551 76 Crank Shaft Ball Bearing

184741 77 Ball Bearing Spacing Tube

181864 78 Shaft End Flange

181865 79 Shaft End Flange Gasket

186039 80 Oil Seal

186900 94 Crankcase Vent Pipe Connection

181869 99 Intercooler Gasket (2 req’d)

182799 100 Flywheel Pulley

183459 101 Key for Pulley

187458 L.P. Inlet Valve, complete (incl. 105, 106, 107, 108, 117, 118 & 165)

187457 105 L.P. Inlet Valve Seat

187456 106 L.P. Inlet Valve Spring Seat

181782 107 L.P. Inlet Valve

184549 108 L.P. Inlet Valve Spring

187455 L.P. Discharge Valve, complete (includes 109, 110, 111, 112, 166 and
two of 119)

187454 109 L.P. Discharge Valve Seat

187450 110 L.P. Discharge Valve Spring Seat

181782 111 L.P. Discharge Valve

184549 112 L.P. Discharge Valve Spring

187449 113 L.P. Inlet Valve P ug

187448 114 L.P. Discharge Valve Plug

187447 115 L.P. Inlet and Discharge Valve Cap (2 req’d)

99720 116 L.P. Inlet and Discharge Valve Seat Gasket (2 req’d)
523166 117 L.P. Inlet Valve Nut
521200 118 5" x 14”7 Cotter
521440 119 L.P. Discharge Valve Nut (2 req’d)
181837 120 H.P. Cylinder Head Gasket
525105 122 Oil Strainer
183462 130 Connecting Rod Stud (4 req’d)

73757 131 5{” Connecting Rod Nut (4 req’d)
542616 9s” Connecting Rod Lock Nut (4 req’d)
183468 138 Lock Washer

8183 139 Crankshaft Nut
181872 143 Intercooler (includes Pc. 97588)
183811 34” M-2 Intake Filter
183812 156 Body
183813 157 Felt Washer (2 req’d)
183814 158 Strainer Plate
183815 159 Retaining Ring

Y oz. 160 Curled Hair
185124 Cleaning Instruction Label
504411 163 Compression Stud Fitting, Complete
504411 164 Compression Stud Fitting, Complete
187451 165 L.P. Inlet Valve Guide
187451 166 L.P. Discharge Valve Guide
187451 167 H.P. Discharge Valve Guide
181038 168 Crank Shaft Double Ball Bearing

97588 14" Pipe Plug
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REPAIR OVERSIZE PISTONS AND PISTON RINGS
PIECE NUMBERS
REF.
NO. DESCRIPTION
.010” .020” .030”
Oversize Oversize Oversize
L.P. Piston complete (Includes 13, 15, and two of 14) .| 185439 185440 185441
13 L.P. Piston (Without Rings)....................... 185341 185342 185343
14 L.P. Piston Ring 2req’d)......................... 184136 184138 185294
15 LP.OIlRIng. ... ... ... .. 184140 184142 185296
H.P. Piston, complete (Includes 18, 20 and two of 19).| 185436 185437 185438
18 H.P. Piston (Without Rings). ... .................. 185338 185339 185340
19 | H.P. Piston Ring (2 req’d) . . ...\ oovo 184144 | 184146 | 185298
20 HP.OIlRIng... ... ... .. ... . . .. . . . . .. . ... 184148 184150 185300

Prices will be quoted upon application.

Orders should give SIZE and SERIAL NUMBER of Compressor as well as

PIECE NUMBER and NAME or part wanted.

REPAIR PARTS LIST (1-BYCV)

1-BYC AIR COMPRESSOR WITH BRASS HIGH PRESSURE CYLINDER HEAD,
STAINLESS STEEL VALVES AND PLUGS SUPPLIED WITH AAI10-80Y UNITS

PIECE NO. DESCRIPTION
P80242 1-BYCV Compressor Unit, Complete
188095 Compressor Portion (See Repair Parts List Page 26)
188553 Reservoir
72754 34” x 134” Bolt and Nut (4 req’d)
17173 34” Lock Washer (4 req’d)
86922 34” Reinforced Compression Stud for 14” O.D. Tube
86921 14" Reinforced Compression Stud for 14” O.D. Tube
188564 15”7 0.D. x ){g” 1.D. Discharge Tube
186824 34” x 114" Carriage Bolt (4 req’d)
2220 34” Hex Nut (4 req’d)
17173 34” Lock Washer (4 req’d)
188708 Syphon Drain Fitting, Complete (Includes Pc. 188709 and Pc. 188710)
188709 Syphon Drain Fitting
188710 14" 1.P.S. Copper Tube 141¢” Long
53922 14”7 x 114”7 Nipple
P80062 147 Angle Valve
1188547 Motor Pulley
1188565 “A” Section Belt 54” Pitch Length (2 req’d)
1181295 " x 34” Cup Pt. Set Screw
516685 Inspection Plug Gasket

t These items are not included in the Complete Piece Number but must be ordered separately.
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PIECE NO. REF. NO. DESCRIPTION
188095 1-BYC Air Compressor, Complete
188096 1-BYC Air Compressor, Complete, less Air Filter
186888 2 Crank Case (Includes four of 6 and seven of 5)
184379 3 Qil Drain Cap
129445 4 14” x 314" Nipple for Oil Drain
57683 5 34” x 154” End Cover Stud and Nut (7 req’d)
84909 6 34” x 114” Shaft End Flange Stud and Nut (4 req’d)
186889 7 L.P. Cylinder (Includes four of 8)
183144 8 34” x 2114y” L.P. Cylinder Head Stud and Nut (4 req’d)
187268 9 H.P. Cylinder (Includes four of 10)
183144 10 34” x 2114;” H.P. Cylinder Head Stud and Nut (4 req’d)
186817 11 Cylinder Gasket (2 req’d)
16239 12 34” x 34” Cylinder Cap Screw (8 req’d)
1186793 L.P. Piston, Complete (Includes 13, 15 and two of 14)
1186775 13 L.P. Piston, without Rings
1186772 14 L.P. Compression Ring (2 req’d)
1524731 15 L.P. Oil Ring
181845 16 L.P. Piston Wrist Pin
181847 17 L.P. Piston Wrist Pin Lock Wire
1186794 H.P. Piston, Complete (Includes 18, 20 and two of 19)
1186774 18 H.P. Piston, without Rings
1185503 19 H.P. Compression Ring (2 req’d)
1186773 20 H.P. Oil Ring
181846 21 H.P. Piston Wrist Pin
181849 22 H.P. Piston Wrist Pin Lock Wire
183488 23 Connecting Rod (Includes two of 130, 131, and 132) (2 req’d)
188097 L.P. Cylinder Head, Complete (Includes 24, 113, 114, Pc. 184556,

184561, two of 115 and 116)

1 For Oversize Pistons and Rings, see page 30.
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PIECE NO. REF. NO. DESCRIPTION
186783 24 L.P. Cylinder Head
6897 25 3%” x 175" Intercooler Flange Cap Screw (4 req’d)
186784 26 L.P. Cylinder Head Gasket
187458 H.P. Inlet Valve, Complete (Includes 27, 28, 29, 30, 31, 32 and 44)
187457 27 H.P. Inlet Valve Seat
187456 28 H.P. Inlet Valve Spring Seat
181782 29 H.P. Inlet Valve
184549 30 H.P. Inlet Valve Spring
523166 31 H.P. Inlet Valve Nut
521200 32 Ws” x 14" Cotter
187455 H.P. Discharge Valve, Complete (Includes 33, 34, 35, 36, 167 and
two of 37)
187454 33 H.P. Discharge Valve Seat with Stud
187450 34 H.P. Discharge Valve Spring Seat
181782 35 H.P. Discharge Valve
184549 36 H.P. Discharge Valve Spring
521440 37 H.P. Discharge Valve Nut (2 req’d)
187449 38 H.P. Inlet Valve Plug
187448 39 H.P. Discharge Valve Plug
187447 40 H.P. Valve Cap (2 req’d)
99720 41 H.P. Valve Gasket (2 req’d)
188100 H.P. Cylinder Head, Complete (Includes 38, 39, 42, Pc. 184546,
184551, two of 40 and 41)
188094 42 H.P. Cylinder Head
187451 44 H.P. Inlet Valve Guide
181857 45 End Cover (Includes 46)
181794 46 Unloading Operating Lever Support
181795 47 Unloading Operating Lever
18469 48 Unloading Operating Lever Spring
93765 49 34” Ball Check for Unloader Valve (2 req’d)
181797 50 Unloader Ball Check Spring
181827 51 Unloader Ball Check Plunger
529209 52 Oil Filling Cap Nut
90286 53 Unloader Operating Lever Hinge Pin with Cotter
181858 54 End Cover Gasket incl. 55
87205 14" Compression Elbow for 34” O.D. Tube, Complete {15?;& 57’
87195 55 14" Compression Elbow
86828 56 Elbow Sleeve
86827 57 Elbow Nut
193996 14" Compression Type Unloader Stop Fitting for 34” O.D. Tube,
Complete (Includes 58, 59 and 60)
183994 58 14” Unloader Stop Fitting Body
86828 59 Stop Fitting Sleeve
86827 60 Stop Fitting Nut
181292 61 8%” O.D. x 824" Tube (Unloader Pipe Connection)
184874 62 Oil Strainer Washer
517441 63 Oil Strainer Snap Ring
183556 64 Oil Pump Body
181800 65 Pneumatic Cushion Port Plug
183471 69 Sleeve for Oil Seal
179192 70 9" Ball (Oil Control Valve)
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PIECE NO. REF. NO. DESCRIPTION
181862 71 0Oil Control Valve Cap
181856 72 Oil Pump Plunger (Includes 73)
133064 73 1{” Ball Check
185283 74 Oil Pump Unloader Piston
186787 75 Crank Shaft
141551 76 Crank Shaft Ball Bearing
184741 77 Ball Bearing Spacing Tube
181864 78 Shaft End Flange
181865 79 Shaft End Flange Gasket
186039 80 Oil Seal
186900 94 14” O.D. Tube (Crank Case Vent Pipe Connection)
186792 99 Intercooler Flange Gasket (2 req’d)
182799 100 Flywheel Pulley
183459 101 Flywheel Pulley Key
188098 L.P. Inlet Valve, Complete (Incl. 105, 106, 107, 108, 117, 118 & 165)
188092 105 L.P. Inlet Valve Seat
188088 106 L.P. Inlet Valve Spring Seat
181768 107 L.P. Inlet Valve
184559 108 L.P. Inlet Valve Spring
188099 L.P. Discharge Valve, Complete (Includes 109, 110, 111, 112, 118,
119 and 166)
188091 109 L.P. Discharge Valve Seat with Stud
188087 110 L.P. Discharge Valve Spring Seat
181768 111 L.P. Discharge Valve
184559 112 L.P. Discharge Valve Spring
188085 113 L.P. Inlet Valve Plug
188086 114 L.P. Discharge Valve Plug
188084 115 L.P. Valve Cap (2 req’d)
99721 116 L.P. Valve Gasket (2 req’d)
523166 117 L.P. Inlet Valve Nut
521200 118 " x 14" Cotter (2 req’d)
77787 119 L.P. Discharge Valve Nut
182875 120 H.P. Cylinder Head Gasket
182847 122 Oil Strainer
183462 130 54" x 115” Connecting Rod Stud (4 req’d)
79069 131 5{z” connecting Rod Castle Nut (4 req’d)
5735 132 Ii” x 14” Connecting Rod Cotter (4 req’d)
183468 138 Lock Washer
8183 139 74" Crankshaft Nut
186791 143 Intercooler
504411 14" Compression Stud for 14”7 O.D. Tube, Complete (Includes 163,
164 and 169) (2 req’d)
183811 34" M-2 Intake Filter
183812 156 Body
183813 157 Felt Washer (2 req’d)
183814 158 Strainer Plate
183815 159 Retaining Ring
14 oz. 160 Curled Hair
185124 Cleaning Instruction Label
504447 163 1¢4” Compression Stud (2 req’d)
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PIECE NO. REF. NO. DESCRIPTION
89098 164 Compression Stud Nut (2 req’d)
188093 165 L.P. Inlet Valve Guide
188093 166 L.P. Discharge Valve Guide
187451 167 H.P. Discharge Valve Guide
181038 168 Crank Shaft Double Ball Bearing
88976 169 Compression Stud Sleeve (2 req’d)
REPAIR OVERSIZE PISTONS AND PISTON RINGS
PIECE NUMBERS
REF.
NO. DESGRIPTION
.010” .020” .030”
Oversize Oversize Oversize
L.P. Piston, complete (Includes 13, 15 and two of 14).| 187514 187515 187516
13 L.P. Piston (without Rings). . . ....... ... ... .. .. ... 187508 187509 187510
14 LP.Piston Ring (2req’d).......... ... ......... 187505 187506 187507
15 LP.OIlRIng. ... .. .. . 524733 524735 524737
H.P. Piston, complete (Includes 18, 20 and two of 19).| 187517 187518 187519
18 H.P. Piston (without Rings)....................... 187511 187512 187513
19 H.P.PistonRing (2req’d)........................ 184289 184291 185299
20 HP. Ol Ring..... ... ... ... . ... . .. ... ... ... 187502 187503 187504

Prices will be quoted upon application.

Orders should give SIZE and SERIAL NUMBER of Compressor as well as
PIECE NUMBER and NAME of part wanted.

ADJUSTMENTS
Pressure Gauge

It is advisable to check the pressure gauge
with a master gauge to verify the correctness of
the indication before checking the pressure
switch adjustments.

Pressure Switches

The settings of the pressure switches should
be checked against the values stamped on the
mechanism nameplate at each regular inspec-
tion period. Governor Switch. Pressures
higher than normal will cause the breaker to slam
hard on closing, while pressures lower than nor-
mal reduce the reserve capacity stored in the
reservoir. If the pressure gauge reading at
the time the compressor has just completed re-
charging the reservoir indicates that the switch
is not cutting off at the proper pressure, it may
be corrected with adjustment of the slotted
knurled stud on top of the switch. This assumes
that the differential has been previously ad-
justed correctly at the factory. With the differ-
ential set, adjustment of the slotted knurled stud
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on top of the switch will change the cut-in and
cut-out pressure by a like amount. If the settings
are off excessively, as would be the case when
installing a complete new pressure switch, the
procedure to follow is as follows: Set the cut-in
pressure to the value stamped on the mecha-
nism name plate by adjusting the slotted knurled
stud on top of the switch and set the cut-out
pressure by adjusting the differential adjust-
ing screw located on the right hand side of
switch box under the cover. Low Pressure
Cut-Off Switch. Too low a setting of the low
pressure cut-off switch, nullifies the purpose of
the switch: i.e., to prevent the mechanism from
attempting to close when there is insufficient air
to complete the operation. Too high a setting
would result in the switch opening prematurely
and thereby cut down the number of operations
unnecessarily that are possible from a fully
charged reservoir.

The governor switch is normally set to start
up the compressor at a pressure well above the
operating pressure of the cut-out switch, thus
the cut-out switch is not normally called on to
operate except in the event the compressor is

1.B. 33-125-C3C
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out of operation. Since this switch may remain
idle over long periods, its readiness to operate
in an emergency should be checked at each
inspection period. Low Pressure Alarm. The
low pressure alarm switch is intended to give a
warning to the operator in the event that the
compressor fails to recharge the reservoir.
Therefore in order to forestall erroneous indica-
tion of the alarm, the setting of the alarm switch
should be checked. Safety Valve. To insure
against overloading the compressor unit or
damage to the mechanism and breaker from
operating at excessive pressures in the event of
failure of the governor switch to cut off the
compressor, the safety valve is set to open at
110 to 125 percent of normal pressure. To
verify the safety valve setting, place a jumper
across the governor switch contacts and allow
the compressor to operate beyond the normal
cut-off pressure.

Tripping

The latch and triggers on this mechanism do
not require delicate adjustment and therefore
no adjustment is provided.

An adjustment for the overtravel of the trip
free lever is provided and should be checked
occasionally. With the mechanism in the open
position Fig. 3, there should be approximately
14” clearance between the trip free lever roller
and the stellite tip on the trip free trigger to
insure positive resetting of the trigger. More
clearance than is necessary at this point will
impose severe hammering of the trip free lever
roller and the trigger when the closing air is
admitted to the cylinder. Adjustment of this
clearance is made by turning the resilient stop
housing in or out of the strut on the main frame.
The small nut on the upper end of the steel
follower stem, should be finger tight only, to
insure against putting any initial compression
on the rubber bumper.

The air gap for the trip armature should be
approximately 3{s”. This adjustment is made
by varying the height of the resilient stop Fig.
6. For maximum tripping speed, the length of
the trip rod should be just long enough to release
the trip free lever when the armature air gap
is 149”. This adjustment has been made at the
factory and should not require changing. It
can be changed however, if it is found neces-
sary by loosening the lock nut on the underside
of the armature and screwing the trip rod either
in or out of the armature. If adjustment is

found necessary recheck free travel of trip
armature before picking up ‘“kick-off”’ spring as
described below.

The “kick-off”’ spring on the lower end of the
trip rod serves to speed up the retrieving of
the armature after the trip coil is de-energized.
When the armature is sealed in against the
pole faces of the magnet, this spring should be
compressed about Y{z”. Thus for an armature
air gap of 3{5’/, the gap between the underside
of the resilient stop bar and the top of the kick
off spring should be 15”. If it is ever necessary
to change this factory set adjustment, be sure
to keep the trip rod from turning in respect to
the armature, by holding the trip rod with a
screw driver while loosening and tightening the
kick off spring adjusting nuts.

Overtravel

The overtravel of the closing piston should be
approximately 14”. There is no adjustment of
the overtravel, but it should be checked to
determine that it exists, as it is essential in
order to allow time for the latch to snap into
place. Furthermore if it is not present, it may
indicate that the lift rod stops in the breaker
pole unit are engaging too much ahead of the
overtravel stop on the mechanism. To check
the overtravel with the mechanism in the closed
position, hold down the pushbutton on the inlet
valve, and observe the travel of the cross-head
roller pin.

Throttle and By-Pass

There is only one adjustment provided on the
throttle (for those mechanisms where a throttle
is supplied) and that is to vary the position in
the closing stroke of the mechanism where the
throttle is opened up. This adjustment is made
by shifting the location of the cam plate on the
throttle lever.

The by-pass is fully closed when the threads
on the by-pass adjusting screw are flush with
the lock nut.

The by-pass is fully open when the by-pass
adjusting screw is backed off 8 full turns from
the closed position.

A taper on the lower end of the by-pass
adjusting screw provides a metering adjustment
to the flow of air for positions between the closed
and open position. The setting of the by-pass
has been determined at the factory and shouldn’t
normally require further attention.
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PART V—TROUBLE SHOOTING SUGGESTIONS

In case unsatisfactory operation develops, the
following are suggested points to check in order
to isolate the trouble.

If the mechanism fails to close the
breaker.

. Check to see that the correct control

voltage is available.

. Check the closing relay to see that it

closes its contacts.

. Check the inlet valve coil circuit.
. Check the pressure of the air in the reser-

voir to see that it agrees with the normal
pressure given on the nameplate.

. Check the position of the hand shut off

valve between the reservoir and the
mechanism.

. Check the admission of air to the main

closing cylinder by observing whether the
mechanism starts to close when the but-
ton on the pilot valve is bumped and also
that there is a momentary discharge from
the exhaust, when the button on the
pilot valve is released.

. Check the four studs that clamp the

cylinder to the frame and the 3 bolts that
fasten the control valve to the frame to
make sure that both are clamped securely.

. Check the breaker stops to make sure

there is no interference.

. Check to see that the trip free trigger is

reset properly. Two things to look for if
the trigger does not reset are (1) The
trip free lever stop being set too low thus
limiting the travel of the trip free lever
and (2) The breaker traveling too far in
the open position so that the main closing
piston hits the top plate thus preventing
the retrieving springs from resetting the
trip free lever.

If the mechanism closes the breaker,
but fails to keep it closed.

Check the minimum operating voltage of
the cut-off relay and increase it if it is too
low.

. Check the 2 pole or 5 pole switch con-

tacts to see if they are closing too soon,
so as to cut-off the air to the cylinder
before the mechanism 1is closed and
latched.

. Close the mechanism by means of the

pushbutton on top of the pilot valve and
observe the over travel between -the roller

on the cross-head pin. This should be
about 14” to allow the latch time to reset.

. While the mechanism is in the over-

traveled position of check #3, observe
whether the end of the non trip-free trig-
ger resets properly behind the roller on
the holding latch.

. If the non trip free trigger does not reset,

close the mechanism with the hand closing
jack to the overtravel position and (1)
Check the clearance between the ‘“Kicker”
and the nose of the holding latch to make
sure that the latch is free to move for-
ward for its full travel and (2) check the
movement of the non trip free trigger to
make sure that it is free to rotate between
the limits of the trigger stops.

. Check the resetting of the trip free trigger

to make sure that the upper end of the
trigger is against the stop on the trip
free lever, and that the trigger is in full
engagement with the trip free lever roller.

If the mechanism fails to trip.

. Check the voltage at the trip coil.

2. Check the terminals on the 11 pole

auxiliary switch to be sure that they are
making good contact.

. Observe whether the trip rod rises when

the control switch is moved to the posi-
tion for tripping.

. Put the hand closing jack on and take

the breaker load off from the latch. Then
raise the trip rod manually and observe
whether the non trip free trigger is disen-
gaged and the latch is free to rotate
releasing the cross-head pin. Also check
that the tripping armature seats up
against the stationary armature.

Check the overlap of the trigger on the
latch as in Section B-4 above.

On Reclosing Duty, if the mechanism
trips but fails to reclose.

Check the “bb” contact on the two pole
switch to see that it is making good
contact.

Check to make sure that the cut-off
relay is not picking up prematurely and
locking out the closing relay and the
pilot valve coil. Advancing the setting
of the “bb” switch contact too far will
cause this to occur.
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WESTINGHOUSE ELECTRIC CORPORATION
HEADQUARTERS: 3 GATEWAY CENTER, P. 0. BOX 2278, PITTSBURGH 30, PA.

' *BUFFALO 3, N. Y. E

APPARATUS SALES OFFICES

ABILENE, TEXAS, 230 First Nat'l Bank Bldg., No. 4th & Cypress Sts.

#AKRON 13, OHIO, 1945 W. Market St., P.O. Box 5284
ALBANY, GA., P.O. Box 74

ALBANY 8, N. Y 17 Warehouse Row

ALBUQUERQUE N. MEX,, 610 Gold Ave., S. W., Box 157

ALLENTOWN, PA., 739 Hamilton St. :

AMARILLO, XAS 301 Polk St.

APPLETON WIS., 1305 N. Division St., P.O. Box 206

ARCADIA, CALIF 129 So. Fizst Ave.

ASHEVILLE, N. C., Box 8094, Grace Sta.

*ATLANTA 2, GA., "1299 Northside Drive, N. W P O. Box 4808

AUGUSTA, MAINE 9 Bowman St,, P.O. Boz 6

AURORA, ILI. 901 Main St.

*BALTIMORE 2, MD,, 501 St. Paul Fl.
BATON ROUGE 2, LA., 3875 Florida Ave., P.O. Box 2883

’ ='Bl.".}lUMON'l' TEXAS 1103 American Nat'l Bank Bldg.
: GARDENS,

ALII", ., 6541 Eastern Ave. -
l"BIRMINGHAM 3 ALA., 1407 Comer Bldg.
BLUEFIELD, W. VA 704 Bland St.
BOISE, IDAHO 318 Capxtol Blvd., P.O. Box 1518
*BOSTON 10, MASS., 10 High St.
BRIDGEPORT 10, CONN., 540 Grant St.
Hicott Square Bldg.
*BUTTE, MONT., 949 S. Montana St., P. O Box 1952

CANTON 3, OHIO, 1452 Cleveland Ave., N. W, x 93
CEDAR mIDS, IOWA, 512 Dows Bldg., *210 2nd St s. E P.O. Box 1828
CHARLESTON, 8. C., P.O. Box 303
CHARLESTON 1, W. VA 1206 Kanawha Blvd., East, P.O. Box 911

E , P.O. Box 1399 2001 W. Moorehead St.
*CHATTANOOéA 2, TENN 928 Volunteer State Life Bldg.
*CHICAGO 54, ILL Merchandus Mart Plaza, P.O. Box 3426
*CINCINNATI 2 OHIO, Gwynne Bldg.

LEVELAND 13 OHIO, 908 llluminating Bldg., 55 Public Square
‘'COLUMB! C 301 Secunty Federal Bldg., P.O. Box 5283
l'COIL.UMB 1 OHIO 940 Williams Ave.

COMPTO! 20 S, Santa Fe Ave.
CORPUS CthTL TEXAS 205 N. Chaparral St.

1, TEXAS, 1232 Fidelity Union Life Bldg., 1511 Bryan St.

*DALLAS
.*Dagmpon'r IOWA., 1531 W. River St.

AYTON 2, OHIO, 32 North Main St. -
*DENVER 4, cor.o 55 W. 5th Ave.
*DES MOINES 17, IOWA, 2515 Dean Ave.
*DETROIT 32, mcu 5757 Trumbull Ave., P.O. Box 502
*DULUTH 2, MINN 330 First Ave., East

*EL PASO, TEXAS, 611 Electric Bldg., 215 N. Stanton St.
EMERYVILLE 8, CALIF., 8815 Peladeau St., P.O. Box 8202
ERIE 2, PA. 1007 HsssAve P.O. Box 2003

EUGENE, ORE., 1345 Olive St.
EVANsvh.LE 7, IND., 1253 Diamond St.

FAIRMONT, W. VA., 10th and Beltline Sts., P.O. Box 1147
FERGUS F. S, MINN 10116 W. Lincoln Ave.
FORT WAYNE 2, IND., 124 Washington St.
FT. WORTH 2, TEXAS, 1205 Electric Bldg.
*FRESNO 1, CAI.IF 2608 California Ave.

*GRAND RAPIDS 2, MICH., 148 Monroe Ave., N.W.
GREENSBOHO N. C., 707 Guilford Bldg.
REENVILLE, §. 135 S. Main St., P. O Box 1559
GULFPORT MISS “P.O. Box 659
HAGERSTOWN, MD., 5 Public Square
HAMMOND, IN 6355 Indianapolis Blvd,
*HARTFORD CONN 119 Ann St.
*HOUSTON 2, TEXAS, 507 Dallas Ave.
*HUNTINGTON 1, W. VA., 1029 Seventh Ave., P.O. Box
HUNTSVILLE, ALA 315 Electric Service Center, 112-118 Gallahn St.

*INDIANAPOLIS 7, IND., 1560 Stadium Drive

*JACKSON, MICH., 120 West Michigan Ave.

JACKSON, MISS., '607 Electric Bldg., P.O. Box 2168
*IACKSONmE 6 FI.A 1520 Prudenhnl Building, 841 Miami Rd.
JOHNSON CITY, N. Y, B.O
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INTRODUCTION

Type AA-10 circuit breaker operating mechanism
1s closed by compressed air, opened by springs, and is both
electrically and mechanically trip free. Since the closing
energy is derived from compressed air which can be stored
up In a reservoir over a relatively long period of time with a
Iow current consumption by means of a motor driven com-
pressor, the mechanism is especially suited to applications
where it is desired to eliminate large batteries required for

solenoid mechanisms, or where fast reclosing is required.
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Pneumatic Operating Mechanism—Type AA10

PART |—RECEIVING, HANDLING, AND STORAGE

Each mechanism and its associated equipment
is tested at the factory and should be in good
condition when received. Inspection should be
made immediately to see that no damage has
occurred in shipment. If injury is evident, or
indication of rough handling is visible, a claim
for damage should be filed at once with the car-
rier (Transportation Company), and the nearest
Westinghouse Sales Office notified promptly.

Unpacking should be done carefully to prevent
damage, and all parts should be checked with
the shipping list to insure against leaving any
parts in the packing material. The mechanism
should be accompanied by the proper identifica-
tion tag and this instruction book.

Be sure to remove the blocks and wires which
were used to hold moving parts, mechanism
triggers and latches in place during transit.

If the mechanism is not placed in service im-

mediately, it should be kept in a clean dry
place, protected from corrosion and moisture.
This may be accomplished by closing the mech-
anism housing and energizing the space heaters
provided in it. This procedure is recommended
even if it requires the use of a temporary wire
circuit to the heaters. In case this is impracti-
cable, all machined parts, especially on the
latching surfaces of the latch and rollers should
be coated with grease or some rust inhibiting
material. Additional protection may be obtained
by the use of silica gel, activated alumina or
similar dehydrating agents. Two or three small
bags of the material should be hung in the
mechanism housing near the parts requiring
protection. It should be remembered that
complete protection may not be provided in
spite of all of the above precautions and periodic
inspections should be made to determine the
condition of the apparatus.

PART II—DESCRIPTION

GENERAL

Included within the dust tight sheet metal
housing are the following pieces of apparatus
which combined are designated as a complete
operating mechanism:

(1) An air compressor, air storage reservoir
and the necessary attachments and ac-
cessories for controlling the air supply.

(2) A pneumatic mechanism consisting of the
air cylinder and piston, a lever system for
connecting the piston to the pull rod of the
breaker, and a system of latches for rapidly
disengaging the breaker pull rod from the

piston, a holding latch for maintaining the
mechanism and breaker closed.

(3) A control panel to provide the necessary
relays and interlocks for remote electrical
control.

(4) A number of accessories essential to the
proper functioning of the unit such as a trip
magnet assembly, control valve, auxiliary
switches, a latch check switch, space heaters,
thermostat, fused knife switches for the
establishing and protection of the electrical
circuits, and terminal blocks for terminating
all wiring where it will be readily accessible
for connections on installation. See Fig. 1.



holding the cylinder assembly to the main frame
is the spring housing which supports and en-
closes the two heavy retrieving springs. These
springs, which are compressed during the closing
stroke, supply the force required to rapidly
retrieve the piston to the open position when-
ever the mechanism is tripped.

Closing Piston Assembly

The main closing piston which is cast from a
non ferrous alloy is screwed on and locked to
the piston rod at approximately its mid point.
The lower end of the piston rod is threaded to
receive the hand closing jack. An adjustable
packing gland around the piston rod, plus a
gasket between the mechanism frame and
cylinder combined with two piston rings on the
main closing piston minimize the air losses dur-
ing closing operations. The cross-head, which is
located on the upper end of the piston rod,
carries two pins: The upper pin “E” which is
supported by roller bearings at either end, is
engaged by the holding latch when the mech-
anism is in the closed position; the lower pin
“B” serves to attach the closing lever to the
piston rod, and extensions of this pin carry a
roller at either end which travel between guide
rails on the frame.

Lever System

The piston is connected to the breaker pull
rod rod-end through the closing lever and thrust
link which are joined with pin “C”. The rod
end and thrust link are joined by pin “A”.
The ends of this pin carry rollers which are
guided between two rails and provide straight
line motion of point “B”’. As long as point “C”
is restrained to maintain the relative position of
A-C-B as shown in Figs. 3 and 4, the movement
of the piston will be transmitted to the breaker
pull rod. If at any time during the closing opera-
tion or after the mechanism is closed, the
restraint on point “C” is released, the linkage
A-C-B will open up allowing the breaker pull
rod and the closing piston to move independently
of each other. This provides essentially the
mechanically trip free function. The balance of
the parts are required to make it possible to
control at will the release or retention of the
connection between the closing piston and the
breaker, and also to reduce the load present at
point “C” to a load on the trigger that will

make possible low tripping effort. The inter-
mediate link, which is connected to the thrust
link and closing lever at one end by pin “C”
and at the other end to the mid point on the
trip-free lever by pin “D”, transfers the load on
“C” to the trip free lever. This creates a
tendency for the trip free lever to rotate clock-
wise about the trip free lever fulcrum pin bear-
ings. The trip free fulcrum pin is supported at
either end in roller bearings.

Trip Free Trigger

The trip free trigger, which is positioned ap-
proximately tangential to the roller on the
trip free lever and which is free to rotate on
needle bearings about the trigger fulcrum pin,
provides the final releasable means for control-
ling the fixation of point “C”. The end of
the trigger in engagement with the roller on the
trip free lever is shaped in such a manner that
there is a slight tendency for the trigger to rotate
counter-clockwise whenever there is a load on
the breaker pull rod. In addition to this moment
the trigger is spring biased to the latched
position as shown in Figs. 3 and 4. A stop on
the trip free lever positions the end of the trigger
accurately in respect to the roller insuring
definite engagement.

To insure against the possibility of the shock
incident to closing causing the trip free trigger
to release the trip free lever prematurely, a
spring biased catch is provided that engages
the trip free trigger in the latched position.
Normally there is no load on the catch, however
the catch must be released prior to tripping the
trip free trigger. An arm on the catch is inter-
posed between the trip rod and selector bar
which insures the prior release of the catch.

To insure positive latching with early cut-off
of the closing air at the end of a closing opera-
tion, a spring biased catch, similar to the catch
used in conjunction with the trip free trigger,
is provided that engages the non trip-free
trigger as the trigger moves up behind the roller
on the main holding latch. Normally there is
no load on the catch, however the catch must
be released prior to tripping the non trip-free
trigger. This release is accomplished by having
an arm on the catch, extend over immediately
behind the catch on the trip-free trigger. Thus
as the trip rod rises, it rotates both catches out
of the way before the selector bar attempts to
disengage either trigger.

9.

~
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Trip Free Lever Stop

The trip free lever accelerates rapidly to a
relatively high speed in retrieving from the
position shown in Fig. 5 to the open position
Fig. 3. To stop this rapidly moving lever, a
resilient stop is provided. The body of the stop
is screwed into a cross bracing member of the
main frame to provide adjustment of the stop.
The resilient feature consists of a rubber plug
totally enclosed in a steel housing. The outside
diameter of the rubber is slightly smaller than
the inside diameter of the housing which
provides a relatively slow build up of resisting
force until the plug has been deformed to fill
the inside of the enclosure. The resisting force
then builds up very rapidly to bring the trip
free lever to rest.

Holding Latch and Trigger

In order to maintain the mechanism and
breaker in the closed position after the closing
air has been shut off, a sturdy holding latch,
fulcrumed to the frame on roller bearings and
spring biased toward the latched position is
provided to engage pin “E” in the cross head.
To provide for non-trip free operation, which is
required in order to realize high speed reclosing
the nose of the latch is machined so that the
breaker load at pin “E’ creates a moment in a
counter-clockwise direction on the latch. The
latch is restrained in the latched position shown
in Fig. 4 by the non trip free trigger, which is
fulcrumed on needle bearings on the trigger
fulcrum pin, and engages a needle bearing roller
carried on the latch. The trigger is spring
biased to the latched position shown in Fig. 4.
The trigger stop pin serves to position the non
trip free trigger in the latched position and also
limits the overtravel of both the non trip free
trigger and the trip free trigger in the tripped
position.

Trip Magnet Assembly

The trip magnet assembly is located on the
underside of the frame directly under the
selector bar. The trip rod is screwed into and
locked to the trip armature. The upper end
passes up through the stationary “E” frame to
disengage the triggers, and the lower end
extends down through a clearance hole in the
resilient stop plate and carries a ‘“kick-off”
spring. The “kick-off” spring serves to force the

armature away from the stationary core im-
mediately after the trip coil is de-energized to
insure rapid resetting of the triggers. 1lg” thick
copper rivets on the underside of the pole faces
creates a }4” air gap between the armature and
pole faces which also speeds up the retrieving
of the armature.

Trip Rod

Stationary
Core

L Trip Coil

__Trip Rod
Adjustment

~ Resilient
Stop

i Kick-off
Spring

Kick-off Spring
Adjustment

Adjustment for
Armature Air Gap

FIG. 6—TRIP MAGNET ASSEMBLY

Trip Selector

In order to realize the benefits of short re-
closing times made possible by non trip free
operation, and still retain the advantages of
fast tripping times obtained by mechanical trip
free operation when closing in against a fault, it
is desirable to be able to choose between trip
free and non trip free operation. This is called
“‘selective tripping”’ and is accomplished pneu-
matically as follows:— Reference Figs. 16-17.
The selector bar, which passes at right angles to
the planes of the two triggers and is interposed
between the trip rod and the triggers has a boss
on its upper edge so arranged that the length
of the flat upper surface is greater than the
spacing between the triggers. Thus the selector
bar is always in a position to trip one or both
triggers for any position of the selector bar.
When the selector bar is over to its extreme left
hand position, Fig. 17 the boss is directly under
the non trip free trigger and a “valley” is under
the trip free trigger. When the selector bar is
moved over to its extreme right hand position,



Fig. 16 the boss is directly under the trip free
trigger and has been moved free of the non trip
free trigger. The chamfer on the left hand end
serves to prevent the selector bar from ac-
cidently interfering with the triggers during the
transfer motion. The position of the selector
bar is determined by a spring bias that selects
the non trip free trigger except when there is
air pressure in the closing cylinder. A selector
piston located in the control valve on the
cylinder side of the inlet valve is connected
through a linkage with the selector bar so that
whenever the inlet valve is open, the selector
piston will shift the selector bar over to the
right and select the trip free trigger for tripping.
With the inlet valve closed, the spring bias on
the linkage returns the selector bar to its normal
position for tripping from the non trip free
trigger.

Control Valve

Due to a wide range of functions which the
mechanism may be called on to perform, there

FIG. 7—AA-10 CONTROL VALVE
{with high speed exhaust)

are several combinations required in the con-
trol valve assembly as follows:

(1) For the majority of breakers, which have a
comparatively light starting load, a throttle
and adjustable by-pass are required (Fig.
8A-14-15).

(2) For the largest breakers this feature is
omitted.

(3) For all breakers where immediate multiple
reclosures are required, a fast acting exhaust
valve is incorporated (Fig. 8).

(4) Where only one reclosure is required, a
slow acting “poppet” type of exhaust,
which allows the pressure to leak down to a

low value before exhausting is permissible
(Fig. 8B).

(5) To provide for selective tripping as described
previously in detail, a selector piston (Fig.
17) is required to operate the selective trip-
ping. It is possible that some applications
may require a combination of all of these
features except that either (3) or (4) will
be used but not both at the same time. A
valve including a throttle and by-pass, a
selector piston, and the fast acting exhaust
valve will be described. For particular
applications where some of the features
may not be required nor included, their
function as described here after may be
passed over or even blocked out if it is
felt desirable to avoid confusion on the part
of maintenance personnel who may be
using the instruction book for reference.

The control valve combines both the inlet
and exhaust functions in a single compact unit
and is controlled by a single electro pneumatic
pilot valve as illustrated in Figs. 8 to 10, 8A to
9B.

Certain illustration liberties were taken in
Figs. 8A, 9A and 9B especially in respect to
the shape and arrangement of the by-pass and
throttle piston to facilitate the illustration and
understanding of the valve construction and
functioning.

The pilot valve is double acting i.e.: when the
inlet seat is closed, the exhaust ports are open
(Fig. 8), and vice versa (Fig. 9). The pilot
valve inlet has a lapped-in metal to metal seat
and is spring biased closed. The valve is opened
either by energizing the pilot valve coil or by
manually operating the pushbutton on top of
the coil which in both cases moves the pilot
valve plunger down. The valve remains open
only while the coil is kept energized or the
button held down. As soon as the coil is de-
energized or the button is released, the spring
bias closes the inlet seat and opens the exhaust
seat.

1.B. 33-125-C38B
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The main inlet valve has a metal reinforced
neoprene rubber disc seat to insure positive
seating and dependable service. The valve is
held tightly closed by a spring bias and the air
pressure acting on the underside of the seat.
The valve is opened by a separate piston which
is located directly above and opens the valve
by forcing down the valve stem.

The small hole (a) through the bottom of the
inlet valve cylinder into the air passage to the
main closing cylinder, and the small bleeder
hole (b) through the side wall of the valve body
near the bottom of the same cylinder serve to
regulate the back pressure inherently present
under the piston due to leakage around the
valve stem and the inlet valve piston. The inlet
valve piston has a piston ring to keep the leak-
age to a minimum and insure obtaining full
control air pressure above the piston for positive
action.

The fast exhaust valve consists of a freely
floating piston which is maintained in the
closed position by gravity when there is no air
pressure through the control valve. The valve
seat is undercut to provide access for the air
pressure in the main closing cylinder to act on
the underside of the exhaust valve piston seat.
The piston on top of the valve has a larger
area than the exposed area of the valve seat.
Thus when the control air is admitted above the
exhaust valve piston, there is a preponderance
of force to maintain the valve closed. Whenever
the control air is exhausted from above the
piston, the closing air, acting on the exposed
surface of the valve seat, creates a preponderance
of force upwards to open the valve. Since the
exhaust valve only has to retain the air during
the short interval while the mechanism is
closing, a metal to metal seat is satisfactory.
The four holes through the step on the piston
serve the dual purpose of:

(1) Preventing air being trapped in the space
above the step on the piston when the
valve opens and

(2) Preventing a build up of pressure in this
space due to leakage of control air past the
piston.

An air passage between the top sides of the
inlet and exhaust valve pistons is connected
with the pilot valve between its inlet and exhaust
ports. This arrangement permits a single pilot
valve to control the opening and closing of both
the inlet and exhaust valves.

For control valves employing the slow ex-
haust, the air passage for the control air con-
necting the inlet and exhaust valves is omitted.

The slow exhaust valve consists of a poppet
type valve, with a metal to metal seat, spring
biased to the open position. The adjustable
spring bias is set so that the valve will be
forced closed whenever the air pressure in the
cylinder which acts on top of the valve seat is
at or above the actual minimum operating
pressure.

The arrangement of the by-pass and throttle
as illustrated in Figs. 8A, 9A and 9B does not
conform exactly to the actual physical arrange-
ment of the valve, but the deviations were con-
sidered necessary in order to illustrate the
continuity of air flow. There are two parallel
air passages between the inlet valve and the
closing cylinder:

(a) One via the small port directly under the
by-pass adjusting screw, and

(b) The other a much larger passage via the
throttle piston. The larger passage is so
arranged that the throttle piston, which is
spring biased closed, can close off this path
completely leaving only the restricted open-
ing via the by-pass port as a connection
between the inlet valve and the cylinder.
The by-pass adjusting screw provides a
means of regulating the flow of air through
the by-pass port.

The position of the throttle piston is regulated
by the throttle cam lever, which in turn is
controlled by the position of the breaker as
illustrated in Figs. 14-15. For the start and
early part of the closing operation, the breaker
load is relatively light for most breakers. In
order to prevent the breaker lift rod from attain-
ingunnecessarily high velocities during this lightly
loaded portion of the closing stroke, with a
corresponding drop in pressure in the closing
cylinder, the flow of air is restricted by having
the throttle piston closed and the air forced
to reach the cylinder via the by-pass port.
Shortly before the breaker contact load is picked
up, the large passage through the valve is opened
up to provide maximum air flow to meet the
rapid increase in load which the mechanism is
called on to close. The opening of the throttle
piston is accomplished by a roller on the breaker
pull rod rod-end pin engaging a cam on the
throttle lever during the closing movement of the



mechanism. The position in the closing stroke
where the throttle opens can be set for early or
late opening by shifting the position of the cam
plate on the throttle lever.

The main components of the valve are made
of a non-ferrous alloy. All moving parts such
as valve stems and pistons are chromium plated
to minimize galling and insure trouble free
performance.

Opening the small pilot valve either manually
by means of the pushbutton on top of the
pilot valve coil, or by energizing the coil,
admits high pressure air above the inlet and
exhaust valve pistons simultaneously. The inlet
valve piston is forced down opening the inlet
valve and the air from the storage reservoir is
free to flow via the by-pass port into the main
cylinder. The exhaust valve is held closed by
the preponderance of force created down-
wardly on the valve by virtue of the control air
acting on the larger area of the piston versus
the closing air acting on the exposed surface
of the valve seat (Fig. 9). After the mechanism
has traveled sufficiently for the rod end roller to
engage the throttle cam plate, the throttle piston
is opened (Figs. 9B-15).

Closing the pilot valve by either releasing the
manual pushbutton or de-energizing the pilot
valve coil opens up the exhaust ports and closes
off the inlet seat. This allows the control air
above the inlet and exhaust pistons to exhaust
down to atmospheric pressure which causes two
actions to take place practically simultaneously:

(1) The inlet valve closes under the combined
action of the valve spring and the pressure
differential across the valve seat, and

(2) The exhaust valve opens due to the shift
in preponderance of force upwardly on the
valve, since the only force now is created
by the closing air acting on the exposed
surface of the valve seat. (Fig. 10). This
opens up a large and direct passage from the
main closing cylinder to the atmosphere
and results in a very rapid ‘“dumping” of
the closing air.

For control valves employing the slow ex-
haust, the function described above is essentially
correct except that the exhaust valve closes as
soon as the air admitted to the cylinder builds
up to a pressure sufficient to overcome the spring
bias, and remains closed following the closing
of the inlet valve until the air leakage out of the

cylinder drops the pressure sufficiently to permit
the spring bias to overcome the air pressure on
the top side of the valve seat.

The selector piston shown in Figs. 16-17 is
located on the main cylinder side of the inlet
valve in order that the piston will be responsive
to the air pressure conditions in the closing
cylinder. The piston and stem are two separate
pieces to facilitate disassembly and assembly
without removing the valve casting from the
mechanism. The spring bias for positioning
them in the retrieved position is on the selector
lever. Whenever the inlet valve is open, the
admission of air to the closing cylinder simul-
taneously puts air pressure on the selector
piston which overbalances the spring bias and
shifts the selector linkage.

The slow exhaust assembly shown in Fig. 8B,
is used in place of the piston and valve seat of
the fast exhaust. Due to differences in machin-
ing of the control valve body, the two types of
exhaust are not interchangeable without replac-
ing the complete control valve assembly.

Control Scheme

To provide for remote and semi-automatic
control of the admission of air to the mech-
anism, and the cutting off of the air at the end
of a closing operation, a control panel is included
as part of the standard equipment. The steel
panel which is located on the left hand side of
the sheet metal housing in order to provide the
maximum unrestricted working space around
the mechanism, is mounted on hinges enabling
the panel to be swung out providing convenient
access to the wiring on the rear. The equipment
on the standard panel includes a closing relay,
a cut-off relay, and three fused knife switches.
Referring to Diagram 16-C-4200, the closing
relay designated as “X’’ and the cut-off relay
designated as “Y” are pictured in the de-ener-
gized position. The arrangement of the two
relays as shown provides an electrically trip-free,
non-pumping device and is commonly designated
as an X-Y control scheme.

The electrically trip-free feature is provided
by inserting an auxiliary switch contact desig-
nated as ‘“aa’ in the cut-off relay coil circuit,
and a circuit opening contact of the cut-off
relay in the closing relay circuit. The auxiliary
switch known as the cut-off switch is mounted
on the pneumatic mechanism and connected by
a switch operating lever to an extension of the
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cross-head roller pin. Thus the position of its
contacts are determined by the position of the
mechanism closing piston. On a closing opera-
tion, as the mechanism approaches the closed
position, the “aa” switch makes up its contact
energizing the cut-off relay coil, and this in
turn opens the cut-off relay contact in the
closing relay coil circuit, which returns the
closing relay to the de-energized position.
Simultaneously the two normally closed cut-off
relay contacts in the pilot valve coil circuit
open. To provide the non-pumping feature, a
normally open cut-off relay contact is connected
in parallel with the cut-off switch ‘“aa” contact,
and another normally open cut-off relay contact
is connected in parallel with the low pressure
cut-off and latch check switches. If the mech-
anism and its connected load fail to remain
closed due to some mal-functioning part such
as a broken latch, as soon as the mechanism
has dropped open far enough to re-open the
cut-off switch ““aa’ contacts, the cut-off relay
contact in parallel with the ““aa’ contact remains
closed maintaining the closing circuit ‘locked
out’’. The closing circuit will continue to be
“locked out’’ until the operator releases the
control switch de-energizing the control circuit.

For those special applications where multiple
immediate reclosures are required, the 2 pole
cut-off switch is replaced with a 5 pole switch
which permits two “bb”’ switch contacts to be
inserted in the pilot valve coil circuit in series
with the cut-off relay contacts. The ‘“bb”
contacts open the pilot valve coil circuit, result-
ing in faster cutting off of the closing air by
eliminating the pickup time of the cut-off relay.
This speeds up the retrieving action of the
mechanism levers and triggers and makes pos-
sible faster successive reclosing times. Leaving
the cut-off relay contacts in the circuit retains
the anti-pumping feature.

Low Pressure Cut-Out Switch

To insure against the mechanism attempting
to close when there is insufficient air pressure
in the reservoir to complete the operation, a
low pressure cut-out switch, located in the air
supply system between the inlet valve and the
reservoir and on the mechanism side of the
shut-off valve, has its contact connected in the
closing circuit. The low pressure cut-out switch
contact is normally closed, but opens before the
critical operating pressure is reached.

To further insure against a possible faulty
operation due to the low pressure cut-out
switch opening its contacts during a closing
operation, a ‘“make’’ contact of the closing relay
is provided in parallel with the low pressure
cut-out switch. As soon as the closing relay is
energized, the “make” contact ‘‘seals itself in”
and insures the admission of air to the mech-
anism to complete the closing operation. This
“seal-in”” contact also insures the completion of
any closing operation once started, even though
the operator might release the control switch
before the mechanism has had time to complete
the operation.

If the breaker is closed on a fault, and the
operating pressure is near the lower limit, the
low pressure cut-out switch contacts may open
momentarily just after the breaker reaches the
closed position. Should this occur while the
operator is still maintaining the control switch
closed, and after the cut-off relay has caused
the “X” seal in to drop out, the breaker would
reclose. Employing a normally open cut-off
relay contact in parallel with the low pressure
cut-off switch insures against this faulty opera-
tion.

Additional contacts of the closing relay are
situated in the intake pilot valve coil circuit to
provide additional adjustment in the closing or
reclosing time. Should it be desirable to speed
up the reclosing time beyond the adjustment
provided in the adjustable contact fingers on
the 2 pole or 5 pole switch, a connection between
“Y” and “MAG” on 16-C-4200 can be made
which eliminates the “X’ relay pick-up time.
Two contacts of the cut-off relay are also placed
in this same circuit in order to speed up the de-
energizing of the intake valve at the conclusion
of the closing stroke as much as possible, and
thus minimize the consumption of the stored
compressed air per operation.

One of the fused knife switches on the control
panel is provided to take the power off from
the control circuit locally during maintenance
periods and also provide overload protection.
Another fused knife switch is provided for the
same reason for the compressor motor circuit.
The third fused knife switch is provided in the
heater circuit.

Reclosing Adjustment Switch

Reference diagram 16-C-4200. For reclosing
duty, besides the addition of a reclosing relay



such as the Type SGR-12 shown, an auxiliary
switch indicated as “‘bb” on the diagram and
located in the circuit from the recloser to the
control relays is required. This switch which is
normally open when the mechanism is closed,
is capable of adjustment so that the point in the
opening stroke at which it makes up its contact
can be varied. The setting of this switch controls
the amount of opening of the breaker before re-
closing and consequently determines the re-
closing time. The “bb” contact is located on
the 2 pole or 5 pole auxiliary switch and has
adjustable finger contacts for varying the switch
setting.

Latch Check Switch

Reference diagram 16-C-4200. To insure that
the mechanism is completely retrieved and
the trip free trigger is fully engaged be-
fore any closing or reclosing operation (2nd or
3rd Reclosure on multiple reclosing) is attempted
electrically, an auxiliary switch indicated as
LCH (latch check) on the diagram and located
in the circuit between the closing circuit at the
mechanism and the lead coming from the point
of remote control is provided. This switch is
operated mechanically by an extension on the
trip free trigger and is normally closed except
while the trigger is disengaged.

For applications where the Type AA-10 mech-
anism is used for multiple reclosing duty, the
switch determines the reclosing time by re-
quiring that the energizing of the closing circuit
be delayed until the mechanism is fully retrieved
and the trigger reset following the tripping out
of the breaker.

ACCESSORIES

Auxiliary Switches

In addition to the 2 pole or 5 pole cut-off
switch, a 11 pole auxiliary switch with in-
dependently adjustable contacts is provided for
use in interlocking, indicating, alarm and trip
circuits. The 11 pole switch is connected to the
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vertical pull rod and hence indicates the posi-
tion of the connected load or breaker.

Operation Counter

An operation counter is mounted on the cut-
off switch, and is operated by the switch oper-
ating arm. The counter records on the opening
stroke.

High Speed Switch

A high speed switch is available on special
request which mounts on the mechanism housing
back and is operated from the vertical pull rod.

Heaters

Three heaters are provided in the mechanism
housing. One of these heaters is to be energized
continuously winter and summer to maintain a
temperature differential between the inside and
outside in order to prevent undesirable moisture
condensation within the housing. The other
two heaters, thermostatically controlled, are
suitably located to provide better heat distribu-
tion in colder weather.

Hand Closing Device

A removable ratchet type jack hand closing
device, which attaches to the lower threaded
end of the piston rod and is supported by the
underside of the spring housing, is provided for
closing the mechanism and its connected load
during adjustment of the breaker. This device is
not to be used for emergency manual closing of
the breaker on a live line. If it is considered
desirable from a safety stand-point while work-
men are inside the breaker tank to insure against
accidental opening of the breaker, a pin is
provided which may be inserted through two
holes in the side plates on the frame. The pin
passes immediately behind the two catches and
just above the tail section on the trip free trigger
and prevents accidental tripping of the mech-
anism and consequently unintentional opening
of the breaker. This pin must be removed
before putting the breaker back in service.

1.B, 33-125-C38B
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PART 1Il—OPERATION

AA-10
Closing

Starting with the mechanism and breaker in
the open position (Fig. 3) with the trip free
trigger engaged to restrain the trip free lever,
closing the control switch energizes the closing
relay “X” and inturn the pilot valve coil
“MAG”, reference 16-C-4200, which admits
compressed air stored in the reservoir to the
closing cylinder. The trip-free trigger by re-
straining the trip free lever maintains the trust
link and closing lever in the relative position
shown in Fig. 3 which effectively connects the
closing piston to the breaker pull rod. When
the breaker is nearly closed, the “aza’ auxiliary
switch contacts close energizing the cut-off
relay “Y”’ which simultaneously (1) opens its
“Y” contacts in the pilot valve coil circuit
initiating the shutting off of compressed air to
the closing piston, (2) opens its contact in the
closing relay circuit causing the ‘‘seal-in”> con-
tacts “X” to open and (3) closes the ‘“‘seal-in”
“Y” contact in parallel with the ‘“aa” switch
and the “Y” contact in parallel with the low
pressure switch to maintain the control relays
locked out until the control switch is released.
The point where the “aa’ switch makes up its
contact is so near the end of the closing stroke,
that the mechanism and breaker continue on in
to the fully closed position before the closing
air is actually shut off. As the mechanism
reaches the fully closed position (Fig. 4), the
holding latch engages the cross-head pin and
the non trip-free trigger engages the roller on
the holding latch, keeping the mechanism and
breaker closed. The closing air in the cylinder
is exhausted and the selector bar shifts back to
its normal position setting up the non trip free
trigger for the next tripping operation.

Opening

Starting with the mechanism in the closed
position (Fig. 4), when the control switch or
protective relay energizes the trip coil circuit,
the trip rod on the moving armature of the
trip magnet disengages the non trip free trigger
which has been restraining the holding latch
to keep the breaker closed. Since the trip free
trigger remains in engagement with the trip
free lever, the piston remains connected to and

is retrieved with the breaker to the open posi-
tion (Fig. 3). The two strong retrieving springs
under the piston help to accelerate the piston
and hence contribute partially to the opening
speed of the breaker.

Close-Open

Starting with the mechanism in the open
position (Fig. 3) as the air pressure builds up
in the cylinder following opening of the inlet
valve, the selector piston shifts the selector bar
to set up the trip free trigger ready for tripping.
Tripping the mechanism by the protective relay
as the breaker contacts touch, (Fig. 4) disengages
the trip free trigger which releases the trip free
lever. A projection on the side of the trip free
trigger, engages the non trip free trigger moving
it clear of its engagement with the roller on the
holding latch, as the trip free trigger clears the
roller on the trip free lever. The horn on the
trip free lever maintains the trigger in the
released position until the mechanism is fully
retrieved. Release of the restraint on point “C”’
allows it to rotate about pin “B” which rotates
the trip free lever clockwise until points “A”
and “C” are opposite each other horizontally.
As pin “A” in the breaker rod end continues
toward the full open position, point “C’’ moves
to the right which reverses the rotation of the
trip free lever (Fig. 5). Going back to nearly
the beginning of the trip free action, as soon
as the closing lever starts to rotate about pin
“B” the “kicker”’, which is a part of the closing
lever, forces the holding latch out of engage-
ment with the cross head pin, which insures
unimpeded retrieving of the closing piston to
the open position as soon as the closing air has
been exhausted. As the closing air is exhausted,
the selector bar shifts back to its original posi-
tion. As the mechanism moves from the extreme
trip-free position Fig. 5 to the open position
Fig. 3 point ““C” now rotates about point “A”
which is a fixed center due to the breaker having
reached the full open position. For the early
part of the retrieving stroke, the trip free lever
will again rotate clockwise until points A-C-D
are in a straight line. As soon as the piston has
retrieved far enough for point “C” to get above
the line between A-D, the trip free lever reverses
motion and rotates very rapidly back to the
relatched position on Fig. 3. The resilient trip
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leak is detected here, after having previously
determined that the pilot valve is tight, it
indicates that the main inlet valve is not sealing
properly. The quickest method and one that
generally is successful is to “crack” the valve
by bumping the pushbutton on the pilot valve
several times. The valve can be removed for
inspection of the rubber disc seat by removing
the cover on the underside of the valve body.
For valve assemblies using the ‘“‘slow exhaust”,
it is necessary to first remove the exhaust
assembly from the valve body and either close
off the exhaust by tightening up the nut on the
lower end of the valve stem and then reas-
sembling the exhaust assembly in the valve
body or otherwise sealing of the exhaust opening
before checking for a leak through the bleeder
hole.

If the leak is not connected with the control
valve, all air connections including the safety
valve should be checked with soap solution.

Type “G” Air Compressor Units

The Type “G” Air Compressor Unit is a
complete air compressing outfit which is fully
automatic in operation.

The air compressor and motor are mounted
on a bedplate. Power is transmitted by single
“V”’ belt drive with adjustable belt take-up.
The bedplate is mounted on a vertical air tank
which is fitted with supporting legs, and a
syphon type drain cock.

Completely equipped with motor and elec-
trical protective and control devices, the com-
pressor unit is ready to connect to the line, and
start operation after filling the compressor with
oil and lubricating the motor bearings as per
instructions under ‘‘Installation and Main-
tenance.”

It is important that the wiring to the motor be
strictly in accordance with National Board reg-
ulations. Consult regulations or local inspector
regarding size of wire and proper fuse protection.
The use of wire smaller than required for the
installation will result in unsatisfactory opera-
tion and possible damage to the motor.

Air Compressor

The single stage, single cylinder air compres-
sor is lubricated by the controlled splash system
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and is air cooled. Deep cast circular fins on the
air cylinder provide a large radiating surface,
and a six-blade fan flywheel maintains a constant
air stream through the fins. The crankcase and
cylinder is a single casting with a side cover
providing access to the interior of the crankcase,
and an end cover which serves as a bearing
support for one end of the crankshaft. The
crankshaft operates in two large ball bearings,
and the connecting rod bearing is of the ad-
justable split type. The piston is fitted with
two compression rings and one oil ring. The
cylinder head is finned for efficient cooling and
incorporates two valve units, each of which is
accessible upon removal of a cap nut and cage.

Proper rotation of the compressor is left-hand
(counter clockwise) when facing the flywheel (as
indicated by the arrow). On three phase in-
stallations, the direction of rotation should be
checked regularly.

Before starting the compressor, fill the crank-
case with high grade automobile engine oil—
S.A.E.-20 for temperatures above freezing or
S.A.E.-20W for temperatures below freezing.
Excessive carbonization will not occur if the
proper grade of oil is used and if the limits of
operation applying to the particular outfit are
not exceeded.

Approximate Oil Capacity.......... ... 1 Quart

The oil filling plug should be removed and the
oil level observed periodically. If the oil level
is not up to the tapped opening, add sufficient
oil to raise the level to this opening and replace
plug. Never remove the oil plug while the
compressor is operating.

At least every six months a sample of oil
should be drained from the crankcase to deter-
mine its condition which will govern the neces-
sity for complete draining and refilling the
crankcase. The necessity for this should con-
form to good automobile engine practice.

Every three months, or oftener if required,
the curled hair and felt discs should be removed
from the air strainer, washed in an alkali-free
hydrocarbon solvent and replaced. The valve
caps in the cylinder head should be removed
periodically and the inlet and discharge valves
and their seats thoroughly cleaned.

The cap of the check valve (which is a part
of the unloading system) in the discharge line
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should be removed and the valve and its seat
cleaned periodically. If the check valve leaks,
the valve and valve seat should be lapped.

Care should be exercised in re-assembling the
check valve. The valve should be held in the
spring cage and against the spring by means of
a blunt tool. This tool should be inserted
through the seat of the valve from the tubing
side, and used to hold the valve inside the spring
cage while the seat is screwed in place. This
will prevent the valve from being bent during
assembly.

The oil strainer 4 in the crankcase should be
taken out and cleaned whenever the cover is
removed. If sediment or sludge is found in the
bottom of the crankcase, it should be thoroughly
cleaned out.

The syphon cock at the side of the tank
should be opened at least once each week to
drain accumulated water from condensation.
Leave the drain cock open only as long as solid
water runs, then close tightly.

The Safety Valve ordinarily requires no atten-
tion. It is set to blow off at 10% to 20% above
the working pressure of the apparatus. If, after
blowing off, the valve fails to seat tightly it is
usually due to dirt on the seat. Opening and
closing the safety valve slowly by means of the
cross bar on its stem, with the compressor run-
ning, usually cleans the valve seat and restores
the proper seal. If not, the safety valve should
be dis-assembled and both the valve and the
seat wiped clean. If the seat has not been cut, a
little oil should be applied; if cut, the valve
should be reseated.

The belt should be maintained tight enough
to prevent excessive slippage, but not tight

enough to place undue strain on the motor and
compressor bearings which will result in exces-
sive heating of these bearings and increase the
power required.

Air Compressor Operation

On the down stroke of piston 26, air passes
through the intake filter into the chamber above
the inlet valve 47 and past this valve into the
cylinder. Partial vacuum created in the cylinder
and underneath the disc valve by the down-
ward stroke of the piston permits atmospheric
pressure above the inlet valve to overcome the
resistance of spring 46 under the valve and
force the valve from its seat. Air thus flows
into the cylinder until pressures above and
below the valve are about equal when the inlet
valve is closed by its spring.

On the upward stroke of the piston, the air in
the cylinder is compressed, lifting discharge
valve 59 against the resistance of its spring 60
(plus tank air pressure) and passing through
the discharge pipe to the storage tank. Any
accumulation of pressure in the crankcase is
prevented by the vent tube 67 which connects
to the air inlet.

An oil dipper attached to the connecting rod
operates through an oil channel or trough cast
in the bottom of the crankcase to direct the
splash upward and lubricate the moving parts.
The oil level in the trough is maintained by oil
running down the walls of the crankcase and
passing into the trough through perforated
plate 4 and a drilled choke. The perforated
plate serves as an oil strainer to prevent the
passage into the oil trough of dirt or sediment
that may be present in the bottom of the
crankcase.

REPAIR PARTS LIST (2GV)

2-G AIR COMPRESSORS WITH BRASS CYLINDER HEAD, STAINLESS
STEEL VALVES AND PLUGS SUPPLIED WITH AA10-60G UNITS

PIECE NO. DESCRIPTION
188815 2-GV Compressor Unit, Complete
188813 Compressor Portion (See Repair Parts List Page 17)
188911 Reservoir
7978 34” x 1”7 Cap Screw (4 req’d)
17173 34” Lock Washer (4 req’d)
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PIECE NO. DESCRIPTION
104470 34" x 54” Cap Screw (4 req’d)
16677 34” Washer (4 req’d)
17173 34” Lock Washer (4 req’d)
187791 Check Valve
519973 14” Disc Type Check Valve
16311 145” x 3”7 Nipple
41891 14” Street Elbow (2 req’d)
86921 14” Reinforced Compression Union Stud for 14” O.D. Tube (2 req’d)
187533 15”7 0.D. x 73" 1.D. Discharge Tube
188708 Syphon Drain Fitting, Complete (Includes Pc. 188709 and Pc. 188710)
188709 Syphon Drain Fitting
188710 14”7 1.P.S. Copper Tube 141¢” Long
53922 14”7 x 114” Nipple
P80062 14" Angle Valve
1186044 Motor Pulley
+181295 e” x 34” Cup Pt. Set Screw
1187330 “A” Section Belt 57” Pitch Length

t These items are not included in the Complete Piece Number but must be ordered separately.

PIECE NO. | REF. NO. DESCRIPTION

187905 Air Compressor, Complete, with Single-groove Pulley and 51%”
Nipple for Drain

188612 Air Compressor, Complete, with Two-groove Pulley and 815"
Nipple for Drain

188813 Air Compressor, Complete, with Single-groove Pulley and 81%”
Nipple for Drain

183645 2 Cylinder and Crankcase (Includes 3, 4, 5, 6 and four of 7)

186068 3 Oil Retainer

183647 4 Qil Strainer

183648 5 Oil Strainer Retaining Ring

141552 6 Large Ball Bearing

183144 7 Cylinder Head Stud and Nut (4 req’d)

133122 8 14" x 514" Nipple for Drain (For Pc. No. 187905)

541975 8 14” x 814" Nipple for Drain (For Pc. Nos. 188612 and 188813)

184379 9 14” Oil Drain Cap

183649 15 Crankshaft

530032 16 Key

183668 17 Flywheel Pulley (Single-groove) (For Pc. Nos. 187905 and 188813)

184780 17 Flywheel Pulley (Two-groove) (For Pc. No. 188612)

92751 18 74" Jam Nut
183468 19 Lock Washer
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PIECE NO. REF. NO. DESCRIPTION
183653 20 Connecting Rod (Includes 23, two of 22, 24 and Pc. 542616)
183655 22 Connecting Rod Bolt (2 req’d)
183656 23 Connecting Rod Dipper
73757 24 %" Connecting Rod Nut (2 req’d)
542616 945" Connecting Rod Lock Nut (2 req’d)
183658 Piston, Complete (Includes 26, 28 and two of 27)
183659 26 Piston, without Rings
183660 27 Compression Ring (2 req’d)
183661 28 Oil Ring
183662 29 Wrist Pin
183663 30 Wrist Pin Retaining Ring (2 req’d)
183651 35 End Cover
141551 36 Small Ball Bearing
183652 37 End Cover Gasket
17116 38 End Cover Cap Screw (6 req’d)
11773 38 Side Cover Cap Screw (8 req’d)
183664 39 Side Cover
529209 40 Cap Nut
183665 41 Side Cover Gasket
187907 Cylinder Head, Complete
187901 43 Cylinder Head
183667 44 Cylinder Head Gasket
187458 Inlet Valve, Complete (Includes 45, 46, 47, 48, 49, 50 and 54)
187456 45 Inlet Valve Spring Seat
184549 46 Inlet Valve Spring
181782 47 Inlet Valve
187457 48 Inlet Valve Seat
523166 49 Inlet Valve Nut
521200 50 Us” x 14" Cotter
187449 51 Inlet Valve Plug
187447 52 Valve Cap (2 req’d)
99720 53 Valve Gasket (2 req’d)
187455 Discharge Valve, Complete (Includes 54, 58, 59, 60, 61 and two of 62)
187451 54 Inlet and Discharge Valve Guide (2 req’d)
187454 58 Discharge Valve Seat
181782 59 Discharge Valve
184549 60 Discharge Valve Spring
187450 61 Discharge Valve Spring Seat
521440 62 Discharge Valve Nut (2 req’d)
187448 63 Discharge Valve Plug
504411 14" Compression Fitting, Complete (Includes 64, 65 and 66) (2 req’d)
504447 64 Union Stud (2 req’d)
88976 65 Union Sleeve (2 req’d)
89098 66 Union Nut (2 req’d)
186069 67 Breather Tube
183685 14" M-1 Intake Filter (For Details, see Repair Parts List 9418-1)

18
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1.B. 33-125-C3B

REPAIR OVERSIZE PISTONS AND PISTON RINGS

PIECE NUMBERS
REF.
NO. DESCRIPTION |
.010” .020” .030*

Oversize Oversize Oversize
Piston, Complete. . .............. . 185452 185453 185454
26 Piston without Rings. . ... ............... .. ... .. .. 185329 185330 185331
27 Compression Ring. . .............. .. ... ....... ... 184093 184095 185468
28 Oil RING. . ... 184097 184099 185469

Prices will be quoted upon application.

Orders should give SIZE and SERIAL NUMBER of Compressor as well as
PIECE NUMBER and NAME or part wanted.

TYPE “Y”” AIR COMPRESSOR UNITS

It is important that the wiring to the motor
be strictly in accordance with National Board
regulations. Consult regulations or local in-
spector regarding size of wire and proper fuse
protection. The use of wire smaller than
required for the installation will result in
unsatisfactory operation and possible dam-
age to the motor.

Proper rotation of the compressor is indicated
by the arrow on the flywheel. On three phase
installations, the direction of rotation should be
checked regularly.

Before starting the compressor, fill the crank-
case with high grade automobile engine oil—
S.A.E.-20 for temperatures above freezing or
S.A.E.-20W for temperatures below freezing.
Excessive carbonization will not occur if the
proper grade of oil is used and if the limits of
operation applying to the particular outfit are
not exceeded.

Approximate Oil Capacity..........1}4 Quarts

The oil filling plug should be removed and the
oil level observed periodically. If the oil level
is not up to the tapped opening, add sufficient
oil to raise the level to this opening and replace
Plug. Never remove the oil plug while the

COMIESSO 18 OPES ating.

At least every six months a sample of oil
should be drained from the crankcase to deter-
mine its condition which will govern the neces-
sity for complete draining and refilling the
crankcase. The necessity for this should con-
form to good automobile engine practice.

Every three months, or oftener if required, the
curled hair and felt discs should be removed from
the air intake filter, washed in an alkali-free
hydrocarbon solvent and replaced. The valve
caps on the cylinder heads should be removed
periodically, and the inlet and discharge valves
and their seats thoroughly cleaned.

The unloader in this compressor is controlled
by oil pressure, and the failure of this device to
function will result from lack of proper oil
pressure. In such event investigate the oil
level, strainer in base of pump, ball check in the
plunger and pneumatic cushion port plug 65.
If these parts are functioning properly and the
oil supply is normal, failure to compress air
may be due to the unloader valve ball check not
seating because of dirt on the ball check or seat,
thereby allowing air from the high pressure
cylinder to escape through the crankcase.

To inspect the unloader device parts, drain
the oil, disconnect the tubing to the unloader
valve in the end cover and then remove the
end cover. The oil pump can then be pulled

out of its bearing and the strainer released by
femMoviIng a snap ting. 1f sediment or shudge is
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found in crankcase, clean out, since it will
interfere with oil pump operation.

Relief ball check 70 in the crankshaft counter-
weight should also be inspected, since leakage
past the ball check will result in reduced oil
pressure. Remove the valve cap 71 and if dirt
is found on the ball or seat, clean thoroughly.
Also see that ports in the valve cap and the
opening in the counter-weight are open.

The syphon cock at the side of the tank should
be opened at least once each week to drain
accumulated water resulting from condensation.
Leave the drain cock open only as long as solid
water runs, then close tightly.

The Safety valve ordinarily requires no atten-
tion. It is set to blow off at 1093 to 25% above
the working pressure of the tank. If, after
blowing off, the valve fails to seat tightly, it
is usually due to dirt on the seat. Opening
and closing the safety valve very slowly by
means of the cross bar on its stem, with the
compressor running, usually clean the valve
seat and restores the proper seal. If not, the
safety valve should be dis-assembled and both
the valve and the seat wiped clean. If the seat
has not been cut, a little oil should be applied;
if cut, the valve should be reseated.

The belts should be maintained tight enough
to prevent excessive slippage, but not tight
enough to place undue strain on the motor and
compressor bearings which will result in excessive
heating of these bearings and increase the power
required. When belt replacement is necessary,
replace all belts with a matched set.

The two stage type YC air compressor units
are air cooled and pressure lubricated. Deep
cast circular fins on the cylinders provide a
large radiating surface, and a fan flywheel
maintains a constant cooling air stream through
the fins.

Separately cast crankcase, cylinders and cyl-
inder heads provide ready access to any part of
the compressor. A counter-balanced crank-
shaft operates in two large ball bearings. Both
connecting rods are operated by the single
throw crankshaft. Each piston has two com-

The two stage compressor has two different
size cylinders, a large low pressure cylinder and
a smaller high pressure cylinder. The low
pressure cylinder, which is fitted with an intake
filter, performs the first stage of compression
and discharges through an intercooler into the
high pressure cylinder where the second stage
of compression is performed.

AIR COMPRESSOR OPERATION

On the down stroke of the low pressure piston
(large cylinder), air passes through the intake
filter 156 into the chamber above the inlet valve
107 and past this valve into the cylinder.
Partial vacuum created in the cylinder under-
neath the disc valve by the downward stroke
of the piston 13 permits atmospheric pressure
above the inlet valve to overcome the resistance
of spring 108 under the valve and force the
valve from its seat. Air thur flows into the
cylinder until pressures above and below valve
are about equal when the inlet valve is closed
by its spring.

On the upward stroke of the piston, the air in
the cylinder is compressed, lifting discharge
valve 111 against the resistance of its spring 112
and passing through the intercooler pipe to the
high pressure cylinder. The discharge valve is
seated by its spring when pressure above the
valve becomes almost equal to that underneath.

The cycle of operation described for the low
pressure cylinder is repeated in the high pres-
sure cylinder, increasing pressure from an in-
termediate value to the final stage or tank
pressure.

Accumulation of pressure in the crankcase is
prevented by a crankcase vent 94 which con-
nects to the air intake.

Interlocked with the oil supply, a starting
unloading feature provides that compression
does not begin until the motor has reached its
full speed. The high pressure cylinder has a
connection 61 to the unloader valve in the end
cover. When the compressor is not running, or
oil pressure is low (on account of insufficient oil
or low compressor speed), connection 61 between

bv-
Y-Pass to unload the compressor and brevent
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1.B. 33-125-C3B

unloader piston 74 moves the unloader lever 47
to a position where the unloader ball check
valve 49 is seated. This closes the connection
between the high pressure cylinder and the
crankcase vent, thereby loading the compressor
which operates to compress the air as already
described.

The ball check in the unloader pipe connection
to the cylinder prevents backflow from this
pipe during the intake stroke, thereby increasing
efficiency of the compressor by eliminating
during each operating cycle the filling and
emptying of the unloader pipe.

The oil pump 64, which is of the piston type,
oscillates in a bearing (in the bottom of the
crankcase) that is almost entirely submerged in
an oil bath. The pump is driven directly from
the crankshaft. Oil enters the pump through a
strainer and on the down stroke of plunger 72
is forced into the plunger (past ball check 73)
up to the connecting rod bearings thence through

the crankshaft and counter-weight to the relief
ball check 70. Pneumatic cushion port plug 65
admits air to the oil plunger cylinder on the up
stroke, which provides a cushioning effect on
the succeeding down stroke of the plunger.
From the connecting rod bearings the oil is
forced up through the drilled connecting rods
to the wrist pin bearings. The cylinder walls
are lubricated by oil mist sprayed from the
connecting rod bearings. When oil line pressure
exceeds the set maximum for any speed, it un-
seats the relief ball check valve and allows oil
to pass out to the crankcase through an opening
in the counter weight. Oil thus deposited in a
trough on the back wall of the crankcase supplies
the two main bearings. The relief ball check
valve regulates oil pressure in proportion to
crankshaft speed, maintaining an even rate of
oil circulation. The ball check is held to its
seat by centrifugal force and, as this force
varies with the speed, oil line pressure varies
accordingly.

REPAIR PARTS LIST (1-YCV)

1-YC AIR COMPRESSOR WITH BRASS HIGH PRESSURE CYLINDER HEAD,
STAINLESS STEEL VALVES AND PLUGS SUPPLIED WITH AAI0-60Y UNITS

PIECE NO. DESCRIPTION
188912 1-YCV Compressor Unit, Complete
187915 Compressor Portion (See Repair Parts List Page 22)
188911 Reservoir
24286 34” x 14” Cap Screw (4 req’d)
17173 34" Lock Washer (4 req’d)
181293 34” x 114" Carriage Bolt and Nut (4 req’d)
17173 34” Lock Washer (4 req’d)
86922 34" Reinforced Compression Stud for 14” O.D. Tube
86921 14” Reinforced Compression Stud for 14” O.D. Tube
188913 14”7 0.D. x 73" 1.D. Discharge Tube
53922 14” x 114” Long Nipple
P80062 14" Angle Valve
188708 Syphon Drain Fitting, Complete (Includes Pc. 188709 and Pc. 188710)
188709 Syphon Drain Fitting
188710 14" L.P.S. Copper Tube 141¢” Long
1187654 “A” Section Belt (2 req’d)
1186717 Motor Pulley
1181295 3" x 34" Cup Pt. Set Screw
t These items are not included in the Complete Piece Number but must be ordered separately.

21



PIECE NO. REF. NO. DESCRIPTION

181800 65 Pneumatic Cushion Port Plug

183471 69 Sleeve for Oil Seal

179192 70 %" Ball (Oil Control Valve)

181862 71 0il Control Valve Cap

181856 72 0il Pump Plunger, complete (includes 73)

133064 73 14” Ball Check

185283 74 Oil Pump Unloader Piston

184740 75 Crank Shaft, complete

141551 76 Crank Shaft Ball Bearing

184741 77 Ball Bearing Spacing Tube

181864 78 Shaft End Flange

181865 79 Shaft End Flange Gasket

186039 80 Oil Seal

186900 94 Crankcase Vent Pipe Connection

181869 99 Intercooler Gasket (2 req’d)

182799 100 Flywheel Pulley

183459 101 Key for Pulley

187458 L.P. Inlet Valve, complete (includes 105, 106, 107, 108, 117, 118 and
165)

187457 105 L.P. Inlet Valve Seat

187456 106 L.P. Inlet Valve Spring Seat

181782 107 L.P. Inlet Valve

184549 108 L.P. Inlet Valve Spring

187455 L.P. Discharge Valve, complete (includes 109, 110, 111, 112, 166 and
two of 119)

187454 109 L.P. Discharge Valve Seat

187450 110 L.P. Discharge Valve Spring Seat

181782 111 L.P. Discharge Valve

184549 112 L.P. Discharge Valve Spring

187449 113 L.P. Inlet Valve Plug

187448 114 L.P. Discharge Valve Plug

187447 115 L.P. Inlet and Discharge Valve Cap (2 req’d)

99720 116 L.P. Inlet and Discharge Valve Seat Gasket (2 req’d)
523166 117 L.P. Inlet Valve Nut
521200 118 Is” x 14”7 Cotter
521440 119 L.P. Discharge Valve Nut (2 req’d)
181837 120 H.P. Cylinder Head Gasket
525105 122 Qil Strainer
183462 130 Connecting Rod Stud (4 req’d)

73757 131 5{" Connecting Rod Nut (4 req’d)
542616 3{;” Connecting Rod Lock Nut (4 req’d)
183468 138 Lock Washer

8183 139 Crankshaft Nut
181872 143 Intercooler (includes Pc. 97588)
504411 163 Compression Stud Fitting, Complete
504411 164 Compression Stud Fitting, Complete
187451 165 L.P. Inlet Valve Guide
187451 166 L.P. Discharge Valve Guide
187451 167 H.P. Discharge Valve Guide
181038 168 Crank Shaft Double Ball Bearing
183811 34” M-2 Intake Filter (for details, See Leaflet No. 9368-6)
97588 14" Pipe Plug
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1.8, 33-125-C3B

REPAIR OVERSIZE PISTONS AND PISTON RINGS

REF PIECE NUMBERS
NO. DESCRIPTION
.010” .020” .030*
Oversize Oversize Oversize
L.P. Piston complete (Includes 13, 15, and two of 14) .| 185439 185440 185441
13 L.P. Piston (Without Rings)....................... 185341 185342 185343
14 L.P.Piston Ring (2req’d)....................... .. 184136 184138 185294
15 LP.OIRIng. ....... ... . . . i .. 184140 184142 185296
H.P. Piston, complete (Includes 18, 20 and two of 19).| 185436 185437 185438
18 H.P. Piston (Without Rings). . ................. ... 185338 185339 185340
19 H.P. Piston Ring 2req’d). .. ..................... 184144 184146 185298
20 HP.OilRing.......... ... ... .. . ... ... .. ... 184148 184150 185300

Prices will be quoted upon application.

Orders should give SIZE and SERIAL NUMBER of Compressor as well as

PIECE NUMBER and NAME or part wanted.

REPAIR PARTS LIST (1-BYCY)

I-BYC AIR COMPRESSOR WITH BRASS HIGH PRESSURE CYLINDER HEAD,
STAINLESS STEEL VALVES AND PLUGS SUPPLIED WITH AA10-80Y UNITS

PIECE NO. DESCRIPTION
P80242 1-BYCV Compressor Unit, Complete
188095 Compressor Portion (See Repair Parts List Page 26)
188553 Reservoir
72754 34” x 134” Bolt and Nut (4 req’d)
17173 %”ELock Washer (4 req’d)
86922 34” Reinforced Compression Stud for 14” O.D. Tube
86921 14” Reinforced Compression Stud for 14” O.D. Tube
188564 14”7 0.D. x Y4s” 1.D. Discharge Tube
186824 34” x 114” Carriage Bolt (4 req’d)
2220 34” Hex Nut (4 req’d)
17173 34” Lock Washer (4 req’d)
188708 Syphon Drain Fitting, Complete (Includes Pc. 188709 and Pc. 188710)
188709 Syphon Drain Fitting
188710 14”7 1.P.S. Copper Tube 1414£” Long
53922 14”7 x 114” Nipple
P80062 14”7 Angle Valve
1188547 Motor Pulley
1188565 “A” Section Belt 54” Pitch Length (2 req’d)
1181295 5" x 3%4” Cup Pt. Set Screw

T These items are not included in the Complete Piece Number but must be ordered separately.
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PIECE NO. REF. NO. DESCRIPTION
|
188095 1-BYC Air Compressor, Complete
188096 1-BYC Air Compressor, Complete, less Air Filter
186888 2 Crank Case (Includes four of 6 and seven of 5)
184379 3 Oil Drain Cap
129445 4 14” x 314" Nipple for Oil Drain
57683 5 34” x 154” End Cover Stud and Nut (7 req'd)
84909 6 34” x 114” Shaft End Flange Stud and Nut (4 req’d)
186889 7 L.P. Cylinder (Includes four of 8)
183144 8 347 x 2114;” L.P. Cylinder Head Stud and Nut (4 req’d)
187268 9 H.P. Cytlinder (Includes four of 10)
183144 10 34” x 211(;” H.P. Cylinder Head Stud and Nut (4 req’d)
186817 11 Cylinder Gasket (2 req’d)
16239 12 34” x 34" Cylinder Cap Screw (8 req’d)
1186793 L.P. Piston, Complete (Includes 13, 15 and two of 14)
1186775 13 L.P. Piston, without Rings
1186772 14 L.P. Compression Ring (2 req’d)
1524731 15 L.P. Oil Ring
181845 16 L.P. Piston Wrist Pin
181847 17 L.P. Piston Wrist Pin Lock Wire
1186794 H.P. Piston, Complete (Includes 18, 20 and two of 19)
1186774 18 H.P. Piston, without Rings
1185503 19 H.P. Compression Ring (2 req’d)
1186773 20 H.P. Oil Ring
181846 21 H.P. Piston Wrist Pin
181849 22 H.P. Piston Wrist Pin Lock Wire
183488 23 Connecting Rod (Includes two of 130, 131, and 132) (2 req’d)

1 For Oversize Pistons and Rings, see page 29.
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1.B. 33-125-C3B

PIECE NO. REF. NO. DESCRIPTION
188097 L.P. Cylinder Head, Complete (Includes 24, 113, 114, Pc. 184556,
184561, two of 115 and 116)
186783 24 L.P. Cylinder Head
6897 25 3%” x 174" Intercooler Flange Cap Screw (4 req’d)
186784 26 L.P. Cylinder Head Gasket
187458 H.P. Inlet Valve, Complete (Includes 27, 28, 29, 30, 31, 32 and 44)
187457 27 H.P. Inlet Valve Seat
187456 28 H.P. Inlet Valve Spring Seat
181782 29 H.P. Inlet Valve
184549 30 H.P. Inlet Valve Spring
523166 31 H.P. Inlet Valve Nut
521200 32 Ws” x 14” Cotter
187455 H.P. Discharge Valve, Complete (Includes 33, 34, 35, 36, 167 and
two of 37)
187454 33 H.P. Discharge Valve Seat with Stud
187450 34 H.P. Discharge Valve Spring Seat
181782 35 H.P. Discharge Valve
184549 36 H.P. Discharge Valve Spring
521440 37 H.P. Discharge Valve Nut (2 req’d)
187449 38 H.P. Inlet Valve Plug
187448 39 H.P. Discharge Valve Plug
187447 40 H.P. Valve Cap (2 req’d)
99720 41 H.P. Valve Gasket (2 req’d)
188100 H.P. Cylinder Head, Complete (Includes 38, 39, 42, Pc. 184546,
184551, two of 40 and 41)
188094 42 H.P. Cylinder Head
187451 44 H.P. Inlet Valve Guide
181857 45 End Cover (Includes 46)
181794 46 Unloading Operating Lever Support
181795 47 Unloading Operating Lever
18469 48 Unloading Operating Lever Spring
93765 49 34” Ball Check for Unloader Valve (2 req’d)
181797 50 Unloader Ball Check Spring
181827 51 Unloader Ball Check Plunger
529209 52 Oil Filling Cap Nut
90286 53 Unloader Operating Lever Hinge Pin with Cotter
181858 54 End Cover Gasket
87205 14”7 Compression Elbow for 34” O.D. Tube, Complete (Includes 55,
56 and 57)
87195 55 14” Compression Elbow
86828 56 Elbow Sleeve
86827 57 Elbow Nut
193996 14”7 Compression Type Unloader Stop Fitting for 34” O.D. Tube,
Complete (Includes 58, 59 and 60)
183994 58 14” Unloader Stop Fitting Body
86828 59 Stop Fitting Sleeve
86827 60 Stop Fitting Nut
181292 61 34”7 0.D. x 85¢” Tube (Unloader Pipe Connection)
184874 62 Oil Strainer Washer
517441 63 Oil Strainer Snap Ring
183556 64 Oil Pump Body
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PIECE NO. REF. NO. DESCRIPTION
181800 65 Pneumatic Cushion Port Plug
183471 69 Sleeve for Oil Seal
179192 70 Ys” Ball (Oil Control Valve)
181862 71 Oil Control Valve Cap
181856 72 Oil Pump Plunger (Includes 73)
133064 73 14” Ball Check
185283 74 Oil Pump Unloader Piston
186787 75 Crank Shaft
141551 76 Crank Shaft Ball Bearing
184741 77 Ball Bearing Spacing Tube
181864 78 Shaft End Flange
181865 79 Shaft End Flange Gasket
186039 80 0il Seal
186900 94 14”7 O.D. Tube (Crank Case Vent Pipe Connection)
186792 99 Intercooler Flange Gasket (2 req’d)
182799 100 Flywheel Pulley
183459 101 Flywheel Pulley Key
188098 L.P. Inlet Valve, Complete (Includes 105, 106, 107, 108, 117, 118
and 165)
188092 105 L.P. Inlet Valve Seat
188088 106 L.P. Inlet Valve Spring Seat
181768 107 L.P. Inlet Valve
184559 108 L.P. Inlet Valve Spring
188099 L.P. Discharge Valve, Complete (Includes 109, 110, 111, 112, 118,
119 and 166)
188091 109 L.P. Discharge Valve Seat with Stud
188087 110 L.P. Discharge Valve Spring Seat
181768 111 L.P. Discharge Valve
184559 112 L.P. Discharge Valve Spring
188085 113 L.P. Inlet Valve Plug
188086 114 L.P. Discharge Valve Plug
188084 115 L.P. Valve Cap (2 req’d)
99721 116 L.P. Valve Gasket (2 req’d)
523166 117 L.P. Inlet Valve Nut
521200 118 Us” x 15” Cotter (2 req’d)
77787 119 L.P. Discharge Valve Nut
182875 120 H.P. Cylinder Head Gasket
182847 122 Oil Strainer
183462 130 5" x 114” Connecting Rod Stud (4 req’d)
79069 131 54s” connecting Rod Castle Nut (4 req’d)
5735 132 Ls” x 14” Connecting Rod Cotter (4 req’d)
183468 138 Lock Washer
8183 139 74” Crankshaft Nut
186791 143 Intercooler
504411 14” Compression Stud for 14”7 O.D. Tube, Complete (Includes 163,
164 and 169) (2 req’d)
504447 163 14” Compression Stud (2 req’d)
89098 164 Compression Stud Nut (2 req’d)
188093 165 L.P. Inlet Valve Guide
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PIECE NO. REF. NO. DESCRIPTION
188093 166 L.P. Discharge Valve Guide
187451 167 H.P. Discharge Valve Guide
181038 168 Crank Shaft Double Ball Bearing
88976 169 Compression Stud Sleeve (2 req’d)
183811 3/” M-2 Intake Filter (for details, see Leaflet No. 9368-6)
REPAIR OVERSIZE PISTONS AND PISTON RINGS
PIECE NUMBERS
REF.
NO. DESCRIPTION
.010” .020” .030%
Oversize Oversize Oversize
L.P. Piston, complete (Includes 13, 15 and two of 14).| 187514 187515 187516
13 L.P. Piston (without Rings). .. ... ................. 187508 187509 187510
14 L.P. Piston Ring 2req’d)........... .. .. .. ....... 187505 187506 187507
15 LP.OIlRIng........ ... . . i 524733 524735 524737
H.P. Piston, complete (Includes 18, 20 and two of 19).| 187517 187518 187519
18 H.P. Piston (without Rings). . ..................... 187511 187512 187513
19 H.P. Piston Ring (2req’d). .. ....... ... ... ... ..... 184289 184291 185299
20 HP. OIlRIing. ... .. ... ... . .. . i 187502 187503 187504

Prices will be quoted upon application.

Orders should give SIZE and SERIAL NUMBER of Compressor as well as
PIECE NUMBER and NAME of part wanted.

ADJUSTMENTS
Pressure Gauge

It is advisable to check the pressure gauge
with a master gauge to verify the correctness of
the indication before checking the pressure
switch adjustments.

Pressure Switches

The settings of the pressure switches should
be checked against the values stamped on the
mechanism nameplate at each regular inspec-
tion period. Governor Switch. Pressures
higher than normal will cause the breaker to slam
hard on closing, while pressures lower than nor-
mal reduce the reserve capacity stored in the
reservoir. If the pressure gauge reading at

the time the compressor has just completed re-
charging the reservoir indicates that the switch
is not cutting off at the proper pressure, it may
be corrected with adjustment of the slotted
knurled stud on top of the switch. The screw
on the left hand side of the case under the
removable front cover controls the differential.
For best switch operation, the differential
should be adjusted so that the compressor starts
15 1bs. below the cut-off pressure. Low Pressure
Cut-Off Switch. Too low a setting of the low
pressure cut-off switch, nullifies the purpose of
the switch: i.e. to prevent the mechanism from
attempting to close when there is insufficient air
to complete the operation. Too high a setting
would result in the switch opening prematurely
and thereby cut down the number of operations
unnecessarily that are possible from a fully
charged reservoir.
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3. Observe whether the trip rod rises when

the control switch is moved to the posi-
tion for tripping.

. Put the hand closing jack on and take

the breaker load off from the latch. Then
raise the trip rod manually and observe
whether the non trip free trigger is disen-
gaged and the latch is free to rotate
releasing the cross-head pin. Also check
that the tripping armature seats up
against the stationary armature.

. Check the overlap of the trigger on the

latch as in Section B-4 above.

On Reclosing Duty, if the mechanism
trips but fails to reclose.

. Check the “bb” contact on the two pole

switch to sze that it is making good
contact.

. Check to make sure that the cut-off

relay is not picking up prematurely and
locking out the closing relay and the
pilot valve coil. Advancing the setting
of the “bb” switch contact too far will
cause this to occur.

1.B. 33-125-C3B
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WESTINGHOUSE ELECTR-C CORPORATION
HEADQUARTERS: 401 LIBERTY AVE., P. 0. BOX 2278, PITTSBURGH 30, PA.

ABILENE, TEXAS, 208 Grant Bldg., 3rd & Pine Streets
. AKRON 8, OHIO, 106 South Main St
ALBANY" 5 N. Y., 19 Railroad A
AI.BUQUERQUE N. MEX,, 1115 /ﬁ ‘Central Ave., N. E., Box 157
ALLENTOWN, PA., 739 Hamilton St.
AMARILLO, , 503 Amarillo Bldg ., 301 Polk St.
PI.ETON, WIS 339 W. College Ave.
. AgLANT 1299 Northside Drive, N. W., P.O. Box 4808
GUSTA, MAm’E 9 Bowman St.
GAm 1210 18th St.
BAI.TIMORE MD.,, 5O1 St. Paul Pl
ONT, TEXAS, 515 American National Bank Bldg.
3 ALA 1407 Comer Bldg.
VA,70431andSt P.O.Box 848 -
IDAHO 318 Capx!ol Blvd P.0. Box 1518
ST N 10 MASS 10 High S
ONN 540 Gtant St.
cott Square Bldg.
km Broadway
OIhO 120 W Tulcarawas St.

BU!‘!’ 3
BUTTE MONT
CHARLESTO! e Parhh Road, Moreland, P.O. Box 303
cm\m.ns'ron 23 w‘ VA., 179 Summers St., B.O. Box 911
" C., 210 East Sixth St.

(’;A "TENN., Volunteer State Life Bldg .
G.ox a Ave. & East oth St.

CHI O, ILL., erchandise Mart Plaza

'CINCINNATI 2 omo 207 West Thizd St.

1é HIO,1370 Ontario St.

comeA 1608 Gladden St, P.O. Box 5283
COLUMBUS 15, OHIO 262 N 4th St.

CORPUS 4 Kaffie Bldg., 205 N. Chaparral St.
DALLAS 1, TEXAS, 123 Life

DAVENPORT, IOWA, 2212 E. 12th St.

DAYTON 2, OHIO, 32 North Main St.

DENVER, COLO., 910 Fifteenth St.

DES MOINES 8 OWAﬁ 1408 Walnut St.

DETROIT 3. MICH 8757 Trumbull Ave., P.O. Box 502
UTH 2,

EL PASO, TEXAS, 718 Mills B

MINN 408 Bradle Bldg ., 10 ‘East Superior St.
EMES wvﬂ.u: 8, CALIF., 5818 Peladeau St.

EVANévn.LE 8, IND., 106 Vine St.

'RIRMONT, W, VA., 10th and Beltline Sts., P.O. Box 1147
mG 8 FALLS, MINN., 10114 W. Lincoln Ave.
FORT wmmzz IND 124 Washington 31 ;

APPARATUS SALES OFFICES

[e]
GREENSBORO, N C 1008 Pamlico Drive, E. O Box 3072
iso W Tallulah Drive, P.O. Box 1891

GREENVILLE,
HAGERSTOWN, Mb ublic Square
HAMMOND, IND, 6341 v rph lis Blvd.
'ORD 3 CONN 119 Anngo

'HARTF
1 'HOUSTON 2, TEXA 807 Dallas Ave.

HUNTINGTON 1, W. VA., 1029 Sevenﬂ: Ave., P.O. Box 1150
HUNTSVILLE, AI.A 1802 Alabama St., P.O. Box 42
INDIANAPOLIS 9, IND 137 S. Pennsylvama St.
JACKSON, MICH., 120 ‘West Michigan Ave.

IACKSON MISS., "Fondren Station, P.O..Box 4296
JACKSO] N’VILLEG FLA., 845 E. 4th St,, P.O. Box Drawer K
JOHNSON CITY, N. Y., 419 Grand Ave.
JOHNSTOWN, PA., Woallace Bldg., 406-410 Main St.
KANSAS CITY 6, MO 101 W. Eleventh St.
KINGSPORT, '.I,'ENN 145 Commerce St.

XVILLE 8 TENN., Gay and Clinch St.
LAKE CHARI.ES LA., 'P.0. Box 1336
LINCOLN, NEBR., 401 Federal Securities Bldg.

12 Dows Bldg., 210 2nd St., S.E, . P.O. Box 1828

LITTLE ROCK, ARK., 707 Boyle Bldg., 103 W. Capliol St.
LONG BEACH, CALIF 9 W. 12th St.
LOS ANGELES 17, CALIF., 600 St. Paul Ave.

"LOUISVILLE 2, KY., 332 West Broadway

1022 E. Washington Ave.

MEDFORD, ORE., 1233 Counrt St.
3, TENN., 825 Exchange Bldq ., 130 Madison Ave.

MINNEAPOLIS 13, MINN., 2303 Kennedy St., N.E.
MOBILE, ALA., 1605 Merchants Nat'] Bank Bldq
NASHVILLE 4 TENN

401—6th Ave. S.
NEWARK 2, N. I, 1180 Raymond Blvd, . N

‘NEW HAVEN 8, CONN., 42 Church St., P.O. Box 1817

NEW. OBLEANS 12 LA., 1226 Whitney ‘Bldg.; 268 St. Chazles Sl.
NEW YORK 5, N 40 Wall St.
NIAGARA rAi.Ls
NORFOLK 10, VA., 915 W. 21st St.
OKLAHOMA CITY 2, OKLA., 120 N. Robinson St.
QOLEAN, N. Y., Exchanqe Nat'l. Bank Bldg., 201 N. Union St.
OMAHA 2, NEBR., 117 North Thirteenth St.

PEORIA 3, ILL,, 2800 N. Adams St.
- PHILADELP,

4, PA., 3001 Walnut 8t.

PHOENIX, ARIZ., 1110N 21st Ave., P.O. Box 6144
PITTSBURGH 30, PA., 306 4th Ave., P.O. Box 1017
PORTLAND 4, ORE., 309 S. W. Sixth Ave.
PROVIDENCE 3,R. I 81 Empire St.
RALEIGH, N. C., P.O. Box 2146
BEADING PA., 524 Court St.
RICHMOND 19 VA., Travelers Bldg., 1110 East Main St.
RIVERSIDE, CALIF ‘Suite 12, 3614-—9“15
ROANOKE 4, VA, 303 1st St 8.W.

ROCHESTER 11, N. Y., 1 McKoe Rd.
ROCKFORD, 1L, 323 South Mun St. R
R ), VT 98 Merchants Row :
SAC 4, CALIF., 1720——14!118!

SAGINAW, MICH 221 So Jefferson St.. L L
ST. LOUIS, MO., 411 North Seventh St. e
CITY UTAH 235 W. South Temiple St. ’ o

SAN DIEGO 1, CALIF.,
SAN FRANCISCO 8, CALII’ 410 Bush St.
SAVANNAH, GA., 204 Realty Bldg., P.O. Box 2008
WASH 3451 East Marginal Way
SHREVEPORT, LA., 412 Milam St.

SIOUX CITY 7, TIOWA, 1005 Dace St.

SOUTH BEND 4, IND "216 East Wayne St.

SPARTANBURG, S 331 High Point Road, P.O. Box 289
SPOKANE 1, WASH,, koﬂh 1023 Monroe St.
SPRING ; 607 E. Adams St., P.O. Box 37

SPRINGFIELD 3, MASS., 26 Vernon St S

SYRACUSE 4, N, 700 W. Genesee St. ° :

TACOMAK 2, WASI-f 1930 Pacitic Ave. '

TAMPA, FLA 608 Tampa St

TOLEDO 4, OHIO, 245 Summit St.

TRENTON 8, N. 1., 28 W. State St.

TULSA 3, OKLA,, 600 S. Main St.

UTICAZ N. Y., 255-257N Genesee St.
WALLA WALLA, W. ‘imdq . P. o Box 182

WASHINGTON 6, D. c iszs i St

WATERLOO, IOWA 300 West 3xd St.

WATERTOWN, N. Y., 245 State St.

WHEELING, W. VA., 12th and Main St. (Nat'l. Bank of W. Va)

WICHITA, KANS., 211 So. Main St.

WII.KES—BARRE PA 267 N. Pennsylvnnia Ave.

WILLIAMSPORT, PA., 221 Wﬂhamg:ort Bldg., 460 Market St. -

WORCESTER 8, MASS., 507 Main ‘

YORK, PA., 11 W. Market St. .

YOUNGSTOWN 3, OHIO, 25 E. Boardman St.

ATLANTA 2, GA., 1103 Picher St., N.W.
ATLANTA 2, Gk, 1299 Northside Drive, N. W., P.O. Box 4808
AUGUSTA, 9 Bowman St.
BALTIMORE 24, MD., 4015 Foster Ave.
BATON nouc-nf 2,1k, 5 3231c octaw Drive, P.O. Box 1150

BIRMINC Ave., S.
BOSTON 27 MASS 235 Old Colony Ave. (So. Boston)
‘I‘ 540 Grant g

BROOKI.YN 6 ﬁ v 1 ﬁam.on Place (Windsor M & R Corp.)
k 1132 Seneca St.

cm:.om 1, N. é Sixth St.

CHICAGO 32, ILL,, 3900 w 4lst St,

CINCINNATI 37 OHIO, 1050 Laidlaw Ave., P.O. Box 40
CLEVELAND 26 HIO, 5901 Breakwater Ave., Station A
DENVER 19, COLO., 200 Rio Grande Blvd
DETROIT 32, MICH,, 5757 Trumbull Ave., P.O. Box 502
DULUTH 8, MINN., 9320 Grand Ave
.myvni.l: 8, CALIF., 5840 Landrogan St.

FAIRMONT, W. VA., 10th and Beltline Sts., P.O. Box, 1147
FORT WOHTH 7, TEXAS, 100 Rupert St.
HILLSIDE 5, N. 1., 1441 Chestunt Hive.

MANUFACTURING AND
REPAIR DEI'T . OFFICES.
5

HOUSTON 20, TEXAS, 5730 Clinton
HUNTINGTON 1, W, VA, 1029 Seven!h ‘Ave., P.O. Box 1150
INDIANAPOLIS 25 IND. 581 West Merxill St,, P.O. Box 1535
JOHNSTOWN, PA., 107 Station St. _
KANSAS CITY 6F, MO., 1300 Oak St.
LOS ANGELES, CALIF., 3383 E. Gage Ave., P.O. Box 629, Huﬁnqion Paxk
MILWAUKEE 9, WIS., 1500 W. Cornell St.
MINNEAPOLIS 13, MINN., 2303 Kennedy St,, N. E.
PHILAD 4, PA., 3001 Walnut St.
PHILADELPHIA 34, PX., Erie Ave. & "D St.
PITI‘SBUHGH 8, PA 543 N. Lang Ave.
PO 12, , 626 North Tillumook st.
CE 3, R I 16 Elbow S
ST LOU'IS 10, MO 1601 S. Vandevontor Ave.
SXLT LAKE CITY 'AH, 235 W. South Temple St., -
SEATTLE 4, WASH 3451 Fast Marqmal Way
spnmermm 1, MASS 395 Liberty S
SUNNYVALE, CALIF. (Sunnyvale Planl), P.O. Box 37
SYRACUSE 4 N. Y., 700 West Genesee St.
UTICA 113 ‘N. Geneseeo St. .
wn.xz mmf. PA., 267 N. Pennsylvania Eve.

AKRON 8, OHIO, 106 S. Main St.
ATLANTA 2, GA., 1299 Northside Drive, N. W., P.O. Box 4808
BALTIMORE 2, MD., 801 St. Paul P1,
BEAUMONT, TEXAS 515 American National Bank Bldg.
BIRMINGHAM , 1407 Comer Bldg.
BOSTON 10 MASS 10 H:gh St.
BUFFALO " Eilicott Square Bldg.
BUTTE, Moirr 1 ‘Bast Sroade
CHARLOTTE 1, N. C., 210 East Sixth St
CHICAGO, ILL., Merchandise Mart Plaza
CINCINNATI 2, OHIO, 207 West Third St.
CLEVELAND 13, OHIO, 1370 Ontario St.

DES A, 8
DETROIT 32, MICH., 5757 Trambull Ave., P.O. Box 502
DULUTH 2, MINN., 408 Brudleg Bldg., 10 East Superior St.

a]i{orma Ave.
RAND S 2, MICH., 148 Monroe Ave., N. W.
HARTFORD 3, CONN,, 119 Ann St.
HOUSTON 2, TEXAS, 507 Dallas Ave
HUNTINGTON 1, W. VA 1029 Seventh Ave., P.O. Box 1150
INDIANAPOLIS 9 IND., 137 S. Pennsylvania St
- JACKSON, MICH 120 W, Michigan Ave,
KANSAS CITY 6, MO., 101 W. Eleventh S}.

~ DISTRICT ENGINEERING AND
SERVICE DEPT. OFFICES
g
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LOS ANGELES 17, CALIF., 600 St. Paul Ave.
LOUISVILLE 2, KY., 332 West Broadway
MEMPHIS 3, TENN., ’ 825 Exchange Bldg ., 130 Madison Ave. -

PITTSBUEGH 30, PA., 306 4th Ave,, P.O. Box 1017
PORTLAND 4, ORE., 309 S.W. 6th Ave.

RICHMOND 19, VA', 1110 East Main St.

ROANOKE 4, VA., 303 1st St. S.W.

ST. LOUIS, MO., 411 North Seventh St.

SALT LAKE CITY 1, UTAH, 2%;5 gv South Temple St.

SAN FRANCISCO 8 CAI.E' 410 Bush St.
SEATTLE 4, WASH,, 3451 Fast Marginal Way
SPOKANE l WASH N. 1023 Monroe St.

'SYRACUSE 4 N. Y., 700 W. Genosee St.

OLEDO 4, OHIO, 245 Summit St. ‘
UTICAz N. Y 258.257 Genesee St. .

WASHINGT ous D . 1625 VK" Street, N.W.

WILKES-] 267 N. Pennsylvania Ave. - . o
YOUNGSTOWN 3 6mo 25 E, Boardman St.
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REV, 3-34

PRINTEQIN U.S.A.
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