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INTRODUCTION

The Type AA7 circuit breaker operating mechanism
is closed by compressed air, opened by springs, and is both
electrically and mechanically trip free. Since it derives its
closing energy from compressed air which can be stored up
in a reservoir over a relatively long period of time with a low
current consumption by means of a motor driven compressor,
it 1s especially suited to applications where i1t is desired to
eliminate large batteries required for solenoid mechanisms,

or where fast reclosing is required.
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Pneumatic Operating Mechanism—Type AAT

PART I—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
carrier (Transportation Company), and the near-
est 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
immediately, it should be kept in a clean dry

place, protected from corrosion and moeisture.
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 impractic-
able, all machined parts, especially on the latch-
ing surfaces of the latch and rollers should be
coated with grease or some rust inhibiting
material. Additional protection may be ob-
tained 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 com-
plete 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 1I—DESCRIPTION

GENERAL
Included within the dust tight sheet metal
housing 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 accessories
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 trigger for rapidly disengag-
ing 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, 2 pole or
5 pole and 11 pole 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 con-
nections on installation. See Frontispiece.




COMPRESSOR AND AIR SYSTEM

The compressor is a single stage, air cooled
type. The pressure governor switch which regu-
lates the pressure in the storage reservoir, oper-
ates to start the compressor as soon as the
pressure in the reservoir has dropped to a pre-
determined 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 predetermined
differential above the starting pressure settings
as shown on the mechanism nameplate for each
application. Power to operate the compressor 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 overvoltage.
D.C. or 3 phase motors may be supplied for
special applications.

Trip Free lever Stop

Frame

Latch Check Switch

Trip Magnet Assembly

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
on the reservoir to prevent pressure from build-
ing up to a dangerous level, should the pressure
governor switch fail to cutoff 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 mini-
mum setting of the low pressure cut-off switch

Throttle Lever

Pilot Valve

Control Yalve

Inspection Opening

Air Inlet

Cylinder

Retreiving Spring Housing
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is set high enough above the actual minimum to
insure enough air to complete the closing oper-
ation. The operating range 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 pressure
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 pneumatic
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-322. This diagram
together 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 1s 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 34" pipe plug pro-
vided in the underside of the automatic inlet
valve as indicated on Dwg. Frontispiece.

PNEUMATIC MECHANISM AND CONTROL

Referring to Figs 1-2-3 while following this
description will facilitate the understanding of
the construction and functioning of the mech-
anism.

The mechanism is both electrically and me-
chanically trip-free in all positions. The me-
chanically trip-free feature is obtained by main-
taining a system of linkages, which serve to
transmit the movement of the closing piston to
the breaker pull rod, in a releasable relative
position by a trigger. Fig. 1 illustrates this
arrangement of the linkage for the open position
of the mechanism. Tripping the trigger, frees
the system of linkages, permitting movement of
the closing piston independent of the breaker.
This condition is illustrated by Fig. 3 which
shows the mechanism in the trip-free position.

Main Frame

The mechanism is built up about the main
frame which serves as a housing for all of the
levers and triggers, supports the control valve,
main cylinder and auxilaries and includes the
mounting pads for mounting the mechanism to
the breaker,

Cylinder and Closing Piston

The cylinder consists of a non ferrous tube
clamped by four studs between the top plate
which is a part of the frame, and the removable
bottom plate. While these plates are made of
steel, they are given a corrosion resistant pro-
tective finish. The main closing piston which
is cast from a non ferrous alloy is fastened to
and approximately at the center of the piston
rod. The upper end of the piston rod carries the
cross-head, which serves as a means of attach-
ing the system of linkages and also provides an
engagement surface for the main holding latch
to maintain the mechanism in the closed posi-
tion. The lower end of the piston rod extends
through the spring housing and serves as a
means for attaching the hand closing device,
An adjustable packing gland around the piston
rod, plus the piston ring on the main closing
piston, minimizes the air losses during closing
operations. ’

Refrieving Spring Assembly

The spring housing, which is attached to the
bottom plate of the cylinder by an extension of
two of the main cylinder studs, encloses and
supports the retrieving springs. The retrieving
springs, which are compressed during the closing
stroke, supply the force required to move the
piston back to the open or starting position
following a trip-free operation, and reset the
system of linkages from the position shown in
Fig. 3 to the open position Fig. 1.

Lever System

The closing links are attached to the cross-
head by pin “B”. Rollers on either end of pin
“B” run between the guide rails and serve the
dual purpose of guiding the upper end of the
piston rod and reducing the friction resulting
from the side thrust of the closing links. Pin
““C" joins the upper end of the closing links to
one end each of the intermediate link and the
cam lever, Pin “A” connects the other end of
the cam lever to the breaker pull rod rod-end.
Rollers at either end of this pin run between the
guide rails to constrain pin “A’ to move in a
vertical plane.




In order to transmit the motion of the closing
piston to the breaker,pull rod, points A, B and
C must be maintained in approximately the same
relative position as shown in Fig. 1 or Fig. 2.
This is accomplished by the following arrange-
ment. The intermediate link is connected at
one end by pin “C” to the cam lever and closing
links, and at the other end by pin “D” to the
trip free lever through either hole “D” or “E”
depending on the breaker load to which the
mechanism is applied. To simplify the descrip-
tion, it is assumed that the pin is located in
hole D. As long as point “D” remains a fixed
point, the intermediate link will maintain points
A, B and C in the same relative position of Fig. 1,
and the closing piston and breaker pull rod are
effectively coupled and move in unison. By
regulating point “D’’ so that it can either be
maintained as a fixed center or released at will,
the means are at hand to make the mechanism
mechanically trip-free. The releasable function
of point “D” is accomplished by locating pin
“D’ midway between the fulcrum point of the
Irip free lever and the free or roller end. It will
be noted from Fig. 1 and Fig. 2 that the line
through C-D about point “D” is always above
the line through the trip-free lever fulcrum pin
and the roller. Thus the component of the
breaker load, which appears as a thrust on the
intermediate link will tend to rotate the trip
free lever in a counter clockwise direction about
the trip-free lever fulcrum pin. In order to keep
about the same thrust on pin D with lightly
loaded breakers and heavily loaded breakers,
pin D is assembled in hole D for the larger
breaker applications and in hole E for the smaller
breakers. A different cam link is used when the
pin is assembled in hole E in order to keep the
same engagement between the holding latch
and cross-head for the latched position.

Trip Free Trigger

A trigger, free to rotate on needle bearings
about a fulcrum pin and positioned approxi-
mately tangential to the direction of motion of
the free end of the trip-free lever, provides the
final releasable means of regulating the fixation
of point “D”. The end of the trigger in engage-
ment 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 clockwise
whenever there is a load on the breaker pull
rod. This moment, in addition to the moment
provided by the trip-free trigger spring, keeps
the trigger against the trip free trigger stop on

the trip free lever, insuring a definite engagement
of the trigger with the roller. The long horn on
the trip free lever serves to maintain the trip
free trigger in the tripped position whenever the
mechanism is in any intermediate position
between fully closed or fully retrieved positions.

To guard against the possibility of a shock,
incident to stopping all the moving parts at the
end of a closing operation, causing the trip free
trigger to release the trip free lever, a 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, interposed between the trip rod
and the trip-free trigger, serves to release the
catch before the trip rod engages the trip free
trigger.

Trip Magnet Assembly

The trip magnet assembly is located on the
underside of the frame directly under the trip
free trigger. 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 trigger, 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 immediately
after the trip coil is de-energized to insure rapid

EF Trip Rod

Stationary
Core

1 Armature

i1 _Trip Rod

i | Adjustment
~ Resilient
Stop

-
. ™ Kick-off
Spring

Kick-off Spring
Adjustment

Adjustment for
Armature Air Gap

Trip Magnet Assembly
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resetting of the triggers. %" thick copper rivets
on the underside of the pole faces creates a l&”
air gap between the armature and the pole faces
which also speeds up the retrieving of the arma-
ture.

A spring mounted bar supports the armature
in the open position and prevents vertical shocks
from driving the armature upward. The position
of the bar is adjustable providing a means for
setting the armature air gap.

Holding Latch

In order to maintain the mechanism and its
connected load in a closed position (Fig. 2). a
spring biased holding latch engages the upper
edge of the cross head. The relation between
the engaging surface at the lower end and the
fulcrum point at the upper end of the latch is
such that the load on the pull rod tends to hold
the latch in engagement.

Closing Piston Snubber

To help absorb the energy of all of the rapidly
moving parts that must be suddenly decelerated
at the end of a closing stroke, a collar extension
on the underside of the closing piston seals off
the large opening in the bottom plate as the
piston approaches the closed position. This
traps air between the underside of the piston and
the bottom plate and rapidly builds up a back
pressure to cushion the shock.

When the piston is moving in the other direc-
tion, a check valve prevents the formation of a
partial vacuum in this chamber which would
reduce the acceleration of the piston and delay
the resetting of the trip free latches.

Control Valve

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. 4 to 6, 4A to 5B.

Certain illustration liberties were taken in
Figs. 4A, 5A and 5B 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 control valve can be furnished with either
one of two exhaust arrangements. They differ
basically in rate at which the closing air is ex-
hausted from the closing cylinder after the
mechanism has closed and latched, and the pilot

valve has been de-energized. Both exhaust
arrangements are illustrated on 57-J-322 and de-
scribed in the following paragraphs.

The pilot magnet valve is double acting i.e.:
when the inlet seat is closed, the exhaust ports
are open; see pilot valve assembly page 11. 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.

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

The small hole through the bottom of the
inlet valve cylinder into the air passage to the
main closing cylinder, and the small bleeder hole
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 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 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 ex-
hausted 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 the 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 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 speed
hexaust, a spring biased poppet type valve is
closed by operating pressure on top of a pusher
piston.

The arrangement of the by-pass and throttle
as illustrated in Figs. 4A, 5A and 5B does not
conform exactly to the actual physical arrange-
ment of the wvalve, but the dewviations were
considered 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 block off this path completely leaving
only the restricted opening 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 con-
trolled by the position of the breaker as illus-
trated in Figs. 10-11. 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 attaining
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 later open-
ing 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 per-
formance.

Control Valve Employing High Speed Exhaust

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 preponder-
ance of force created downwardly 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.
5-5A). After the mechanism has traveled suffi-
ciently for the rod end roller to engage the
throttle cam plate, the throttle piston is opened
(Figs. 5B-11).

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 simultan-

eously; (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. 6). This opens up a large and direct
passage from the main closing cylinder to the
atmosphere and results in a very rapid “dump-
ing” of the closing air.

Control Valve Employing Slow Speed Exhaust

For control valves employing the slow exhaust,
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,

1B, 33-125-C2.D
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and remains closed following the closing of the
inlet valve until the air leakage out of the cylin-
der drops the pressure sufficiently to permit the
spring bias to overcome the air pressure on the
top side of the valve seat and pusher piston.

Control Scheme

To provide for remote and semi-automatic
control of the admission of air to the mechanism,
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
is located in a convenient position on the left
hand side of the housing in order to provide
maximum accessibility and unrestricted working
space around the mechanism. A hinged mount-
ing enables 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 3 fused knife
switches. Referring to a typical diagram 16C4204
in back of book, the closing relay designated as
“X” and the cut-off relay designated as “Y"’ are
pictured in the deenergized position. The arrange-
ment of the two relays as shown provides an
clectrically 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
pneurnatic mechanism and connected through
an operating lever to an extension of the pin
through the cross head. Thus the position of its
contacts are determined by the position of the
mechanism closing piston. On a closing oper-
ation, 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 (MAG) 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 mecha-
nism and its connected load fail to remain closed
due to some malfunctioning part such as a

broken latch, as soon as the mechanism has
dropped open far enough to re-open the cut-off
switch “aza’ 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 operater releases the control
switch de-energizing the control circuit.

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
between the operators control switch and 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,
“make’’ contacts of the closing relay are provided
to by-pass the low pressure cut-out switch. As
soon as the closing relay is energized, the “make™
contacts “seal in”’ and insures the admission of
air to the mechanism to complete the closing
operation. These “seal-in” contacts also insure
the completion of any closing operation once
started, even through the operator might release
the control switch before the mechanism has haa
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 cutout switch contacts may open mo-
mentarily 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
“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 oper-
ation.

Two contacts of the cut-off relay are situated
in the pilot valve coil circuit to de-energize the
inlet valve at the conclusion of the closing stroke.

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. One of the
other fused knife switches is provided for the




compressor motor circuit, and the other for the
heater circuit.

latch Check Switch

Reference diagram in back of book. For re-
closing duty, besides the addition of a reclosing
relay such as the Type SGR-12 shown, an aux-
iliary switch indicated as LCH (latch check) on
the diagram and located in the circuit from the
recloser to the control relays is required. This
switch which is normally closed except while the
trip-free trigger is disengaged, determines the
reclosing time by requiring that the energizing
of the closing circuit be delayed until the mecha-
nism is fully retrieved and the trigger reset.

ACCESSORIES
Avxiliary Switches

In addition to the 2 pole cut-off switch, a
11 pole auxiliary switch with independently
adjustable contacts is provided for the Custom-
ers use for interlocking, indicating, alarm and
trip circuits. This switch which is mounted on
the back of the housing and connected through
a linkage to the breaker pull rod, indicates the
position of the breaker contacts.

Operation Counter
An operation counter mounted on the 2 pole
auxiliary switch, 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 back of the housing
and is operated from the vertical pull rod.

Heaters

Two heaters are provided in the 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 condensa-
tion within the housing. The other heater, which
is thermostatically controlled is provided to
maintain this differential in cold weather.

Hand Closing Device

For the lightly loaded frame mounted break-
ers, a club type hand closing device is used which
permits the breaker being closed with one sweep
of the handle. The handle and socket are easily
removable for transfer from one mechanism to
another.

When the mechanism is used on heavy current
or 69 KV frame mounted breakers or on the Type
GM breakers where the loads are much greater,
a screw type jack, with a ratchet handle is avail-
able for closing the breaker during maintenance
and inspection periods. This device is NOT to
be used for emergency manual closing of the
breaker on a live line.

The two types of closing devices cannot be
used interchangeably on the same mechanism as
the lower end of the piston rod is constructed
quite differently for either type.

Both types MUST be removed before attempt-
ing to operate the mechanism pneumatically.

If it is considered desirable from a safety
standpoint in order to insure against accidental
opening while men are working on the breaker,
the pin, which is supplied with the mechanism,
may be inserted through two holes provided in
the side plates of the frame. The pin passes behind
the catch and directly above the tail section
of the trip free trigger blocking the trigger
in the latched position. This pin must be
removed before putting the breaker back
in service.

PART 1lIl—OPERATION

CLOSING

Starting with the mechanism and breaker in
the open position (Fig. 1}, and with the trigger
engaging the trip-free lever to maintain the
linkages in the relative position shown, closing
the control switch energizes the pilot valve coil.
This opens the inlet valve which admits com-
pressed air stored in the reservoir to the closing
cylinder. The high pressure air acts on the piston

to close the mechanism, When the breaker is
nearly closed, the “‘aa” auxiliary switch contact
closes energizing the cut-off relay “Y” which
simultaneously (1) opens it “¥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 coil circuit de-
energizing the closing relay and opening its “seal-
in” contact “X’’ and (3) closes the “seal-in”’ “Y”’
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contact in parallel with the “aa’ switch and the
“Y” contact in parallel with the latch check
switch and low pressure cut-out switch to main-
tain the control relays locked out until the con-
trol switch is released. The point where the “aa”
switch makes up its contacts 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.
2), the holding latch engages the cross head on
the upper end of the piston rod, keeping the
mechanism and breaker closed.

OPENING

Starting with the breaker in the closed posi-
tion (Fig. 2), when the control switch or pro-
tective relay energizes the trip coil circuit, the
trip rod on the moving armature of the trip
magnet disengages the trigger which has been
restraining the roller on the trip-free lever. The
connected breaker load, acting through the cam
lever and intermediate links on the trip-free
lever cause it to rotate about its fulcrum pin
releasing the breaker (Fig. 3). The horn on the
trip free lever maintains the trigger in the re-
leased position until the mechanism is fully re-
trieved. As the cam lever rotates about pin A,
the cam extension disengages the holding latch.
This action permits two heavy retrieving springs,
which are confined between the main closing
piston and the bottom of the spring housing,
and which were compressed during the closing
operation, to move the piston to the open posi-
tion. If the speed of the breaker pull rod is
greater than the piston speed, the extreme trip-
free position shown in Fig. 3 may be appreached.
If the piston retrieving speed is greater than the
breaker pull rod speed, as will be the case in
some applications, the piston will “overtake”
the breaker, completely retrieving the levers and
resetting the trigger as shown in Fig. 1, before
the breaker and mechanism have reached the
full open position.

CLOSE-OPEN

The close-open operation is merely a com-
bination of the closing and tripping operations
described previously. When the breaker closes
on a fault, the protective relay energizes the
trip coil disengaging the trigger just before the
mechanism reaches the closed position. This
releases the connection between the piston and
the breaker pull rod and the breaker is allowed
to immediately reopen unimpeded, (Fig. 3). The
cam lever being in a released position keeps
the holding latch from engaging the cross head
as the piston reaches the closed position. Open-
ing the exhaust valve exhausts the air from the
main cylinder releasing the closing piston. In
this instance however, there is enough delay
introduced by exhausting the air from the cyl-
inder to allow the breaker to reach the full open
position (Fig. 3) before the piston starts to re-
turn to the open position. Once the piston
starts to move however, the retrieving action
is rapidly accomplished.

OPEN-CLOSE

Reclosing requires the use of a separately
mounted reclosing relay of either the SGR-12 or
RC-3 type. When the trip-free trigger is dis-
engaged by the protective relay energizing the
trip coil, the action described previously under
“Opening”’ takes place. As the trigger resets, a
latch checking switch makes contact completing
the reclosing circuit, energizing the pilot valve
coil. This admits high pressure air to the ¢yl-
inder and the mechanism immediately recloses.

Should the fault that caused the protective
relay to trip the mechanism still exist as the
mechanism recloses the breaker, the mechanism
will function as described in detail under the
description of the ‘‘close-open” operation, 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 performed.

PART IV—INSPECTION—MAINTENANCE—ADJUSTMENT

INSPECTION

Since operating conditions vary greatly {rom
one area to another and even between installa-
tions in the same locality, it is difficult to rec-
ommend any time interval for inspection and
maintenance. The important consideration in
this respect is that a regular schedule is es-

tablished and maintained in order that the con-
dition of the equipment is known, and any
deficiencies corrected before they can develop
into a serious condition. The circuit breaker is
highly dependent upen the proper functioning
of the mechanism. Therefore, it should always
be kept in good condition.



Page 11 of this instruction book, contains a
complete description of the compressor® unit
with recommendations for inspection and main-
tenance.

MAINTENANCE

Cavution

When working around the mechanism or
breaker, close the hand valve between the res-
ervoir and mechanism and open the control
circuit at the control panel so that accidental
operation of the intake valve or closing con-
tactor will not cause the breaker to close un-
expectedly. 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 control 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.

There is a considerable blast from the exhaust
valve when the closing air is exhausted from
the main cylinder. Therefore maintenance per-
sonnel should be cautioned to keep clear of the
area immediately below the valve whenever the
mechanism is operated pneumatically.

Personnel should be cautioned to keep all
tools and especially their hands ocutside 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 satis-

- factory operation, expecially in applications

where the mechanism is not called on to operate
for extended periods of time, several operations
should be made at each inspection period.

Latches and Triggers

The holding latch and cross-head are made of
hardened steel machined to shape. The en-
gaging surfaces of the latch and cross-head may
be polished with fine emery cloth if they be-
come dirty. Do not attempt to grind the
surfaces nor change their angle. Apply a

thin film of rust inhibiter S# 1802 395 (M 9921-4)
to the latch, cross-head, and outside surface of
the roller on the trip free lever. This inhibiter
should be carefully selected to be free flowing at
all anticipated temperatures, non-hardening, and
self-healing (does not completely wipe off in one
operation). The latching surfaces should be ex-
amined at every inspection to make sure of their
condition.

If while adjusting the breaker contacts, it be-
comes desirable to open the mechanism slowly
with the hand closing device after the mechanism
has been closed and latched, the main holding
Iatch can be disengaged easily by first taking
the load off the latch by pulling the mechanism
slightly into the overtravel position and then
keeping the latch disengaged until the cross-
head passes the end of the latch as the mechanism
is let out.

The trip-free trigger is cast from a tough, high
strength non-ferrous alloy, tipped with a highly
corrosion resistant, file hard stellite latching face.
The latching face has been accurately ground to
the correct angle. Do not attempt to regrind
this surface nor change the angle. The
needle bearings in the roller and the trip-free
trigger are packed with Westinghouse Grease
Style 1802 395 and should not require re-
packing 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.

Air leakages

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 leakage,
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 lbs. 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 some-
what, unless it becomes progressively worse.

* Data contained herein, prepared especially for Westinghouse Electric Corp. Reprinted from Westinghouse Air Brake

Instructions 9352-1 and Repair Parts List 9352-1.3A1.
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As a protective measure before the mechanism
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 part. 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 unsuccess-
ful, refer to instructions on pilot magnet valve.

Checking for leaks past the main inlet valve
can be accomplished easily. Apply a soap solu-
tion over the bleeder hole through the right
hand side of the valve body. If a 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. Be sure that the hand shut-off
valve has been previously closed, and the air
between the shut-off valve and control valve
exhausted before attempting to remove the
bottom cover.

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 part (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
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is de-energized, spring closes lower valve, while
the upper valve opens to exhaust 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. How-
ever, for those operators that do wish to attempt
maintenance of this valve, the following para-
graphs may be helpful. In any case, we seriously
recommend carrying at least one complete spare
valve with coil for emergency use, so that faulty
valve may be removed and repaired when con-
venient.

Inlet Valve Leakage

Qccasionally 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 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 relieved by popping the

11




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. Carefully 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
stern 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.

Exhaust Valve Leakage

If the valve “blows” through the exhaust part
when the coil is energized, it is an indicaton
that the exhaust valve is not seating properly.
This may be due to any one of the following
causes:
A. Dirt on valve seat.
B. Dirt under magnet armature.

C. 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 armature.
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 armature
air gap which is .052 normal as shown. Valve
stem may be used as long as this dimension 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,

12

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
remove box, and coil may be removed readily.

TYPE “GA” AIR COMPRESSOR UNITS

The Type “GA’” 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
“Y** 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
regulations. Consult regulations or local in-
spector regarding size of wire and proper fuse
protection. The use of wire smaller than re-
quired for the installation will result in unsatis-
factory operation and possible damage to the
motor.

Air Compressor

The single stage, single cylinder air com-
pressor 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
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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 crank-
shaft. The crankshaft operates in two sleeve
bearings, and the connecting rod bearing is of
the adjustable 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 acecessible 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 installa-
tions, 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.AE.-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 Qil Capacity............. 1 Pint

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 com-
pressor 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 thoroughtly cleaned.

If it should ever become necessary to dis-
assemble the check wvalve, 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 syphon cock at the side of the tank should
be opened during inspection or maintenance of
the breaker 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 109 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 ex-
cessive heating of these bearings and increase
the power required.

Air Compressor Operation

On the down stroke of piston, air passes
through the intake filter into the chamber
above the inlet valve and past this valve into
the cylinder. Partial vacuum created in the
cylinder and underneath the disc valve by the
downward stroke of the piston permits atmos-
pheric pressure above the inlet valve to over-
come the resistance of spring 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 against the resistance of its spring (plus
tank air pressure) and passing through the
discharge pipe to the storage tank.

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.
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REPAIR PARTS LIST

2-GA AIR COMFRESSOR WITH BRASS CYLINDER HEAD, STAINLESS STEEL
. VALVES AND PLUGS SUPPLIED WITH AA7 UNITS

PIECE NO. DESCRIPTION
188526 P-80374 2-GAV Compressor Unit, Complete
188524 Compressor Portion (See Repair Parts List below)
188525 Reservoir
¢ 7978 34" x 1”7 Cap Screw (4 req’d)
17173 34" Lock Washer (4 req’d)
81221 347 Check Valve AD-15-649 (O” Ring Seat)
y 188719 14" O.D. x Us” LD. x 123{” Discharge Tube
86914 34" Reinforced Compression Union Elbow for 14” 0.D. Tube
41889 14" Street Elbow :
} 850152-0175 1{” FA Safety Valve
66947 14" x 74" Long Nipple
P80062 14”7 Angle Valve
188717 Syphon Drain Fitting, Complete {Includes Pc. 188709 and Pc. 188718)
188709 Syphon Drain Fitting
188718 14”7 1.P.S. Copper Pipe 102%” Long
+80358-2 Motor Pulley
1537873 54" x 11" Cup Pt. Set Screw
149955-7 Belt
516685 Inspection Plug Gasket

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

PIECE NOC. REF. NO. DESCRIPTION
188524 Air Compressor, Complete
188303 2 Cylinder and Crankcase
65860 3 14" x 14" Pipe Reducer
97592 4 Oil Drain Plug
522866 5 Qil Filier Cap
187969 6 Crankshaft
187972 7 End Cover Gasket
188306 8 End Cover
16239 9 34" x 34" End Cover Cap Screw (3 req'd)
1 187973 10 Connecting Rod, Complete {(Includes 17, two or 11, 18 and 19)
187975 11 5" x 134” Connecting Rod Bolt (2 req’d)
. 187991 12 Piston with Wrist Pin (Includes 13)
187980 13 Wrist Pin
187981 14 Wrist Pin Retaining Ring (2 req’d)
b 187979 15 0Oil Ring
183660 16 Compression Ring (2 req’d)
187976 17 OQil Dipper
b 73757 18 %" Connecting Rod Nut (2 req’d)
: 542616 19 . 35" Connecting Rod Locking Nut (2 req'd)
187983 20 | Side Cover Gasket
187982 21 | Side Cover
] . 15683 22 ; 54" x 34" Side Cover Cap Screw (4 req’'d)
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PIECE NO. DESCRIPTION
188030 23 Cylinder Head Gasket
188523 Cylinder Head, Compiete (Includes 24, 25, 26, 27, 28, 29, 38, 45,
46, Pc. 187458, 187455, 184551 and two of 30)
188522 24 Cylinder Head
188032 25 Inner Strainer Plate
183687 26 Felt Washer
27 L% Oz. Curled Hair
183688 28 Outer Strainer Plate hd
183689 29 Strainer Retaining Ring
99720 30 Valve Gasket (2 req’d)
187458 Inlet Valve, Complete (Includes 31, 32, 33, 34, 35, 36 and 37) »
187456 31 Spring Seat
187451 32 Inlet Valve Guide
184549 33 Inlet Valve Spring
181782 34 Inlet Valve
187457 35 Inlet Valve Seat
523166 36 147 Inlet Valve Castle Nut
521200 37 " x 14" Cotter
187449 38 Inlet Valve Plug
187455 Discharge Valve, Complete (Includes 39, 40, 41, 42, 43 and 44)
187454 39 Discharge Valve Seat with Stud
187451 40 Valve Guide
181782 41 Discharge Valve
184549 42 Discharge Valve Spring
187450 43 Discharge Valve Spring Seat
521440 44 14" Discharge Valve Nut (2 req’d}
187448 45 Discharge Valve Plug
187447 46 Valve Cap (2 req’d)
15691 47 34" x 214” Cylinder Head Cap Screw (4 req’d)
. 187968 48 0Oi]l Retainer
| 64577 49 Key for Pulley
80354 50 Flywheel Pulley
! 187984 51 Lock Washer
27009 52 54" Crankshaft Nut
519848 53 17” Fluted Socket Pipe Plug
REPAIR PISTONS AND RINGS
PIECE NUMBERS
REF. NO. DESCRIPTION ‘ .
0107 Dyersize .020” Oversize | 030" Oversize
12 Piston with Pin. . .. .. .. 188235 188237 188239 -
15 QiilRing. ............. 188203 188204 ! 188205
16 Compression Ring.. . ... 184093 184095 ‘ 185468

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. .
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ADJUSTMENTS

Pressure Gauge

It is advisable to check the pressure gauge
with a master gauge to verify the correctness of
its 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 inspection
period. Governor Switch Pressures higher than
normal will cause the breaker to slam hard on
closing, while pressures lower than normal reduce
the reserve capacity stored in the reservoir. If
the pressure gauge reading at the time the
compressor has just completed recharging 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 differ-
ential has been previously adjusted correctly at
the factory. With the differential set, adjustment
of the slotted knurled stud 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 mechanism name plate hy ad-
justing the slotted knurled stud on top of the
switch and set the cut-out pressure by adjusting
the differential adjusting screw located on the
right hand side of switch box under the cover.
Low Pressure Cut-Off Switch. Too low a set-
ting of the low pressure cut-off switch, nullifies
the purpose of the switch, i.e., to prevent the
mechanism from attermpting to close when there
is insufficient air to complete the operation.
Too high a setting would result in the switch
opening prematurely and thercby 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 oper-
ating pressure of the cut-out switch, thus the
cut-out switch is not normally called on to oper-
ate except in the event the compressor is 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 pres-
sure alarm switch iz intened to give a warning

to the operator in the event that the compressor
fails to recharge the reservoir. Therefore in
order to forestall erroneous indication of the
alarm, the setting of the alarm switch should be
checked. Safety Valve. To insure against over-
loading the compressor unit or damage to the
mechanism and breaker from operating at ex-
cessive 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 120 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 trigger 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. 1, there should be approximately
15 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 when
the mechanism is in the open position to insure
against putting any initial compression on the
rubber bumper.

The air gap for the trip armature should be
approximately 3%”. This adjustment is made
by varying the height of the resilient stop
assembly Fig. 2. 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 '4”. This adjustment has
been made at the factory and should not require
changing. The adjustment is made by loosening
the hex nut on the underside of the armature and
screwing up or down on the trip plunger.

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 1;”. Thus for an armature
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air gap of 3:”, the gap between the underside
of the resilient stop bar and the top of the kick
off spring should be 1¢”. 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 adjusting nuts.

Overiravel

The overtravel of the piston should be approxi-
mately 14”. There is no adjustment of the over-
travel, 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. Further-
more if it is not present, it may indicate that the
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
push button on the intake valve, and note the
travel of the cross-head roller pin extension that
operates the auxiliary switch.

Throttle and By Pass

The throttle has been set at the factory to
give the most satisfactory closing performance
of the breaker and should not require adjust
ment, The only adjustment provided is to vary
the position in the closing stroke of the mech-
anism where the throttle piston is opened. This
adjustment is made by shifting the location of
the cam plate on the throttle lever.

The setting of the by-pass adjusting screw has
been determined on test at the factory and should
not require change.

Too wide an opening of the by-pass adjusting
screw or too early opening of the throttle piston
may result in excessive acceleration during the
early part of the closing stroke which is unde-
sirable, as it imposses unnecessarily severe duty
on the breaker contacts and results in a reduc-
tion of the air pressure in the closing cylinder
near the end of the stroke.

PART V—TROUBLE SHOOTING SUGGESTIONS

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

A. IF THE MECHANISM FAILS TO
CLOSE THE BREAKER

1. Check to see that the correct control
voltage is available.

2. Check the closing relay to see that it
closes its contacts.

3. Check the intake valve coil circuit.

4. Check the pressure of the air in the reser-
voir to see that it agrees with the normal
pressure given on the nameplate.

5. Check the position of the hand shut off
valve between the reservoir and the
mechanism.

6. Check the admission of air to the main
closing cylinder by observing whether
there is a momentary discharge of air from
the exhaust valve, when the button on the
pilot valve is momentarily closed then
released.
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7. Check the breaker stops to make sure
there is no interference.

8. 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, preventing the
retrieving springs from resetting the trip
free lever.

B. IF THE MECHANISM CLOSES THE BREAKER,
BUT FAILS TO KEEP IT CLOSED

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

2. Check the two pole switch contacts to see
if they are closing too soon, so as to cut-
off the air to the cylinder before the
mechanism is closed and latched.

3. Close the mechanism by means of the
pushbutton on top of the pilot valve and

LB. 33-125-C2-D
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observe the overtravel of the roller on the
cross-head pin. This should be about 1g”
to allow the latch time to reset.

. 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 engage-
ment with the roller on the trip-free lever.

. Check the engagement between the catch
and the trip-free trigger to make sure that
it resets properly.

3. Observe whether the trip rod rises when

D.

the control switch is moved to the position
for tripping.

Raise the trip rod manually and observe
whether the catch is disengaged prior to
attempting to rotate the trigger, and that

the trigger is moved sufficiently to release
the roller on the trip free lever. Also
check that the armature seats up against
the stationary armature.

ON RECLOSING DUTY, IF THE MECHA-

. C. IF THE MECHANISM FAILS TO TRIP NISM TRIPS BUT FALLS TO RECLOSE

1. Check the voltage at the trip coil. 1, Check the contacts on the latch check

2. Check the terminals and contacts on the switch to see that they are making good

1.B. 33-125-C2-D

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

contact.

. Make the checks outlined in Al to AS8.
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ABILENE, TEXAS, 208 Grant Bldg.
AKRON 8, omo 106 South Main St.
ALBANY 5, N. Y., 19 Railroad Ave.
ALBUQUERQUE N. MEX., 1115 Central Ave., N. E., Box 157
ALLENTOWN, PA., 739 Hamilton St.
AMARILLO, TEXAS, 301 Polk St.
AFPPLETON, WIS., 402 W. Wisconsin Ava
ATLANTA 2, GA., 1299 Northside Drive, N. W.
AUGUST. M.FLINE 9 Bowman St.
BAKERSFIELD, CAI.IF 1210 18th St.
BALTIMORE 2 MD., 501 St. Paul PI.
BATON ROUGE 2, LA., 855 Choctaw Drive, P.O. Box 1150
BEAUMONT, TEKAS 1014 American National Bank Bldg.
BIRMINGHAM 3, ALA 1407 Comer Bldg.
BLUEFIELD, W. VA., 704 Bland St., P.O. Box 848
BO]’SE IDAHO, 318 Capitol Blvd., P.O. Box 1518
ON 10, MASS 10 High St.

BHIDGEPORT 8, CONN., 540 Grant St.

UITH.LO _'Y., Ellicott Square Bldg.

BU’.ITE(S - 1 East Broadway
N 2, OHIO 120 W. Tuscarawns St
CEDAR RAPIDS, IOWA, 512 Dows Bldg., 210 2nd St., S.E., P.O. Box 1828

CHARLESTON, 8.C., 8 Vme St., Mt. Pleasant, S. C.
CHARLESTON 23, W. VA., 179 Summers St., P.O. Box 911
CHARLOTIE 1, N. C., 210 “Eant Siath Bt
CHA.'ITANOOGA 2, :I'EN'N Volunteer State Life Bldg.,
a Ave. & East Oth St.

CHICAGO 54, ILL., Merchandise Mart Plaza, P.O. Box 3426
CINCINNATI 2 OHIO Gwynne Bldg.
CLEVELAND 13 OHIQ, 1370 Ontario St.
COLUMBIA, S. C 509 Security Federal Bldg., P.O. Box 5283
COLUMBUS 15, OHIO 262 N. 4th St.
CORPUS CHRISTI TEX.BS Kaffie Bldg., 205 N, Chaparral St.

ALLAS 1, TEXAS, 1232 F:d.ehty Union Life Bldg.
DAVENPORT IOWA, 2212 E. 12th St.
DAYTON 2, OHIO 32 North Main St.
DENVER, COI.O 55 W. 5th Ave.
DES MOINES 17, IOWA, 2515 Dean Ave.
DETROIT 32, MICH 5757 Trumbull Ave., P.O. Box 502
DULUTH 2, MINN ‘408 Bradley Bldg., 10 East Superior St.
EL PASO, TEXAS, 611 Electric Bldg., 215 N. Stanton St.
EMERYVILLE 8, CALlF 5815 Peladeau St.
ERIE 2, PA., 1003 State St.
EUGENE, ORE 62 West 13th St.

EVANSVILLE 7 IND., 1253 Diamond St.
FAIRMONT, W. VA, '|0th and Beltline Sts., P.O. Box 1147
FERGUS FALLS, MINN., 10114 W. Lincoln Ave.
FLINT, MICH., 508 Church St.
FORT "WAYNE 2, IND., 124 Washington St.
FT. WORTH 2, TEXAS 1205 Electric Bldg.
FRESNO 1, CAI.]F 2608 California Ave,
GRAND RAPIDS 2 MICH., 148 Monroe Ave.,
GREENSBORO N.C., 707 Guilford Bldg., P. O Box 3072

REENVILE, S. C., 135 5. Main St., P.O. Box 1559

HAGERSTOWN MD S Public Sqnate
HAMMOND, IND., 6341 [ndlanupohs Blvd.
HARTFORD 3, CONN., 119 &n
HOUSTON 2, TEXAS, ‘507 Dallas Ave
HUNT[NGTOK 1 W. VA 1029 Seventh Ave., P.O. Box 1150
HUNTSVILLE, ALA, P. O. Box 42, 436 Locust St.
INDIANAPOLIS 2, IND., 1560 Stadium Drive
JACKSON, MICH,, 120 “West Michigan Ave.
JACKSON, MISS., 607 Electric Bldg., P.O. Box 484
JACKSONVILLE , FLA., 1520 Pru ential Building, 841 Miami Rd.
JOHNSON CITY, N. o 419 Grand Ave.
JOHNSTOWN, A Wallace Bldg., 406 Main St.
KANSAS CITY 6, MO., 101 W. Eleventh St.
KINGSPORT, TENN., 145 Commerce St.
KNOXVILLE 8, TENN., Gay and Clinch St.
LAKE S, LA., ' Gayle Bldg., 500 Broad St., P.O. Box 1336
LINCOLN, NEBR 414 Fageral Securities Bldg.

LITTLE ROCK, ARK., 103 W. Capitol St.
LONG BEACH, CALIF., 2129 Pacific Ave.
LOS ANGELES 17, CALIF., 600 St. Paul Ave.
LOUISVILLE 2, KY., 332 West Broadway
MADISON 3 WIS "110 N. Thornton Ave.
MEDFORD, ORE., 1233 Court St., P.O. Box 1308
MEMPHIS 3 TENN,, 130 Madison Ave.
Mmm 32, FLA., 730 Ingraham Bidg.

WA 2."WIS., 538 N. Broadway
MINNEAPOL]S 13, MINN., 2303 Kennedy St., N.E.
MOBILE, ALA., 1511 Merchants Nat'l Bank Bldg
NASHVILLE 4, TENN., 401—6th Ave
NEWARK 2, N. 1., 1180 Raymond Blvd-

NEW ORLEANS 12 LA., 228 St. Charles St.
NEW YORK 5, N. Y. 4ow 11 St.
NIAGARA AI-LS , 263 Second St.
NORFOLK 10, VA., 915 'W. 2lst St.
OKLAHOMA CITY 2, OKLA., 120 N. Robinson St.
OLEAN, N. Y. Exchnnqe Nat'i Bank Bldg., 201 N. Union St.
OMAHA 2, NEBR., 117 North Thirteenth St.
PEORIA 3, ILL 2800 N. Adams St.
PHILADELPHIX 4, PA., 3001 Walnut St.
PHOENIX, ARIZ., 1102 N, 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 51 Empire St.
RALEIGH, N. C., Warren Bldg. .. 306 8. Dawson St., P.O. Box 2146
READING, PA., 524 Court St.
RICHMOND 11, VA., Travelers Bldq 1110 East Main St.
RIVERSIDE, CALIF. Eighth
ROANOKE 4, VA., 303 1st St., S. w
ROCHESTER 11, N. Y., 1 McKee Rd.
ROCKFORD, 323 South Main St.
nun.mm, VT., 98 Merchants Row

SACRAMENTO 14, CALIF., 1720 —14th St.
SAGINAW, MICH 221 So. Jefferson St.
ST. LOUIS 1, MO., 411 North Seventh St.
SALT LAKE CITY 1, UTAH, 235 W, South Temple St.
SAN ANTONIO 5, TEXAS, 115 W. Travis St.
SAN DIEGO 1, CALIF., 525 “E” St.
SAN FRANCISCO 8, CALIF., 410 Bush St.
SAVANNAH, GA., 204 Realty Bldg., P.O. Box 2008
SEATTLE 4, WASH 3451 East Marginal Way
SHREVEPORT, P.O. Box 541, 412 Milam St.
SIOUX CITY 7, IOWA 1005 Dace St.
SOUTH BEND 4, IND., 216 East Wayne St.
SPOKANE 1, WASH N'or!h 1023 Monroe St.
SPRINGFIELD, ILL., 607 E. Adams St., P.O. Box 37
SPRINGFIELD 3, MASS., 26 Vernon St.
SUNNYVALE, CALIF., Hendy Avenue
SYRACUSE 6, N. Y., 4030 New Court Rd.
TACOMA 2, WASH., 950 Pacific Ave.
TAMPA, FLA., 608 Tampa St.
TOLEDO 4, OHIO, 245 Summit St.
TRENTON 8, N. ]., 28 W. State St.
TUCSON, ARIZ., 2020 E. 13th Street
TULSA 3, OKLA., 703 Enterprise Bldg.
UTICA 2, N. Y., 255 N. Genesee St.
WASHINGTON 6, D. C., 1625 K St., NW.
WATERLOO, IOWA, 300 West 3rd St.
WATERTOWN, N. Y., 341 Woolworth Bldg
WHEELING, w. VA., 12th and Main St. (Nnt 1 Bank of W. Va,)
WICHITA, KANS 213 So. Main St.
WILKES-BARRE, PA 267 N. Pennsylvania Ave.
WILLIAMSPORT, PA., 221 Williamsport Bldg., 460 Market St.
WINSTON-SALEM, N C., P.O. Box 5463, Ardmore Station
WORCESTER 8, MASS,, 507 Main St.
YORK, PA., 153 East Market St.
YOUNGSTOWN 3, OHIO, 25 E. Boardman St.
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ATLANTA 2, GA., 1250 Chattahoochee Ave., N.W.
ATLANTA 2, GA., 1103 Glidden St., N.W.

AUGUSTA, MAINE, 9 Bowman St., P.O. Box 667

BALTIMORE 24 MD., 4018 Foster Ave.

BATON ROUGE 2, LA., 555 Choctaw Drive, P.O. Box 1150

BIRMINGHAM 5, ALA., 3401 Third Ave.,

BOSTON 27, MH.SS 2385 Old Colony Ave (ba Boston)

BRIDGEPORT 8, CONN 540 Grant St.

BUFFALO 10, N. it 5 1132 Seneca St.

CHARLOTTE ], N. C., 210 East Sixth St.

CHICAGO 32, ILL., 3900 W. 41st St.

CINCINNATI 37, OHIO, 1050 Laidlaw Ave.

CLEVELAND 11, OHIO, 4600 W. 160th St.

DENVER 23, COLO 200 Rio Grande Blvd.

DETROIT 32 MICH., 5757 Trumbull Ave., P.O. Box 502

DULUTH 8, MINN., 9320 Grand Ave.

EMERYVILLE 8, CALIF., 5840 Landregan St.

FAIRMONT, W. VA., 10th and Beltline Sts., P.O. Box 1147

FORT WORTH 7, TEXAS, 100 Rupert St.

HILLSIDE 5, N. J., 1441 Chestnut Ave.

HOUSTON 20, TEXAS, 5730 Clinton Dr.
HUNTINGTON 1, W. VA., 1029 Seventh Ave., P.O. Box 1150
INDIANAPOLIS 25, IND., 551 West Merrill St.
JOHNSTOWN, PA., 107 Station St.
KANSAS CITY 6, MO., 1300 Oak St.
LOS ANGELES, CALIF
MILWAUKEE 9, WIS., 1500 W. Cornell St.
MINNEAPOLIS 13 MlNN 2303 Kennedy St., N. E.
PHILADELPHIA 4, PA., 3001 Walnut St.
PHILADELPHIA 34 PA, Erie Ave. & D St.
PITTSBURGH 8, P. 543 N. Lang Ave.
PORTLAND 12, ORE,, 626 North Tillamook St.
PROVIDENCE 9 R. I 127 Hartford Ave.
ST. LOUIS 10, MO., 1601 S. Vandeventer Ave.
SALT LAKE CITY I, UTAH, 235 W. South Temple St.
SEATTLE 4, WASH,, 3451 East Marginal Way
SPRINGFIELD 1, MASS., 395 Liberty St., P. O, Box 641
SUNNYVALE, CALIF. (Sunnyvale Plant), P.O. Box 37
SYRACUSE 6 N. Y., 4030 New Court Rd., P.O. Box 117, Eastwood Station
UTICA 1, N. Y., 113'N. Genesee St., P. O. Box 2
WILKES-BARRE, PA., 267 N. Pennsylvama Ave.

3383 E. Gage Ave., P.O. Box 629, Huntington Park

WESTINGHOUSE ELECTRIC CORPORATION e HEADQUARTERS: 3 GATEWAY cl-:NTén. P. 0. BOX 2278, PITTSBURGH 30, PA.
SERVICE DEPT. OFFICES

DISTRICT ENGINEERING AND

AKRON 8, omo 106 S. Main St.
ATLANTA 2, GA., P.O. Box
Bm.monﬂ 2, MD., 501 St. Paul PL.
BALTIMORE 3, MD., 2519 Wilkens Ave. (X-Ray Div.)
BEAUMONT, S 1014 American National Bank Bldg.
BIRMINGHAM 3, ALA., 1407 Comer Bldg.
BOSTON 10, MASS., 10 High St.
BUFFALO 3, N. Y., Ellicott Square Bldg.
BUTTE, MONT., 1 East Broadway
CHARLOTTE 1, N. C., 210 East Sixth St.
CHICAGO, ILt Merchandise Mart Plaza ,P.O. Box 3426
CINCINNATI 2, OHIO, Gwynne Bldg.
CLEVELAND 13, OHIO, 1370 Ontario St.
COLUMBUS 15, OHIO, 262 N. 4th St.
DALLAS 1, TEXAS 1232 Fldehty Union Life Bldg.
DAVEN’PORT IOWA, 2212 E. 12th St.
COLO., 55 W. 5th Ave.

DES MO. 1'] 'IOWA, 2515 Dean Ave.
DETROIT 32, MICH 5757 Trumbull Ave., P.O. Box 502

DULUTH 2 108 Bradley Bldg., 10 "East Superior St.
EL PASO, 'hzxp.s su Electric Bldg., 215 N. Stanton St.
FRESNO 1, CALIF., 2 alifornia Ave.

GRAND RAPIDS mcn 148 Monroe Ave., N. W.
HARTFORD 3, CONN 119 Ann St.
HOUSTON 2, 507 Dallas Ave.
HUNTINGTON 1, W. VA., 1029 Seventh Ave., P.O. Box 1150
INDIANAPOLIS 2, IND., 1560 Stadium Drive
JACKSON, MICH., 120 ‘W. Michigan Ave.
JACKSONVILLE 6, FLA., 1520 Prudential Bldg., 841 Miami Road
KANSAS CITY 6, MO., 101 W. Eleventa S:.
LOS ANGELES 17, CALIF., 600 St. Paul Ave.

LOUISVILLE 2, KY., 332 West Broadway
MEMPHIS 3, TENN., ' 825 Exchange Bldg., 130 Madison Ave.
MILWAUKEE 2, W!S 538 N. Broadway
MINNEAPOLIS 13 M:INN 2303 Kennady S8t., N.E.
NEWARK 2, N. J., 1180 Baymond Blvd
NEW ORLEANS 12 LA, 1226 Wlnlney Bldg., 228 St. Charles St.
NEW YORK 85, N. Y. 40 Wall St.
NORFOLK 10, VA., 915 W. 2lst St.
OMAHA 2, N'EBR 117 N. 13th St.
PHILADELPHIA 4 PA., 3001 Walnut St.
PHOENIX, ARIZ., 1102'N. 21st Ave., P.O. Box 6144
PI'I'I'SBURGH 30 PA., 306 4th Avs P.O. Box 101%
PORTLAND 4 309 S. W. 6th Ave.
RICHMOND 11 V.ﬁ 1]10 East Main St.
ROANCKE 4, VB 303 1st St., S. W.
ROCKFORD, ILL 323 S. Main St.
ST. LOUIS MO. 411 North Seventh Si
SALT LAKE CITY 1, UTAH, 235 W. South Temple St.
SAN DIEGOé CALIF 525 “E” St.

SIOUX CITY i [OWA 1005 Dace St.
SPOKANE 1, WASH N. 1023 Monroe St.
SPRINGFIELD 3, MASS 26 Vernon St.
SYRACUSE 6, N. Y., 4030 New Court Rd.
TOLEDO 4, O, 245 Summit St.

A 3, OKLA 703 Enterprise Bldg.
CA 2 N.Y., 255 Genesee St.
WASHINGTONS D C., 1625 K Street, NW.
WILKES-BARRE 267 N. Pennlylvuma Ave,
YOUNGSTOWN 3, émo 35 E. Boardman St.

e —

MB 1781-3

ALOC

REV. 8-57

PRINTED IN U.S.A,







N i,

AU, SHh! SHOIWN ~OF DU BAC

| PRESS SN SHOnY RIR LON SPESS,
} ——l— afsv covIECrs
1 —l— 205D CoNTACTE

P LAY CONTHOTE SO DE-ENERGAZLD

_LEGEND.

GHOPNOTE : NERIBER N EIRCLE COFFES VDS
JTO I7EAS VUM EBLER O o/ LArarR
LW FEEF Foo0 .

152 CC—— WNIRRE MAGNE ] VALVE COrL

IS2TC — TP CO/L

LES —— LATCH CHECK SH/TTH
LPA——— LOW PRESS. ALRRAT (CLOSED ON L.R)
LPC=—m LOW PRESS, CLTOLTCOCEN oV £.P)

IO —— CONTROL Sh/7eH
I PF e TOGEGLE SHITCH
o] ACCESS/BLE TERMNALS

- X -|-X
K rad
4 41;3 ¢
§ y
9 @ o 752
G ¥ oo
Q
o K
aa Y y
el 1 ]

— — — — N A— — — — —— — — — — —— —— ————

N "

! : : +50 kaw

1 | e A

; 2O Q6 O

| I I |/|’l6’ & [

| | sep-re mrvosee

1| |  vor surpccen — |
| | HITH BREANER) | |==»f @ @
| | [ 1/ l >
| BE 'Lraﬁz_jz_:_
o R i e
dse y | 70 Qs

HEG7ELR
AEGTER

-~

- SCHEAMAT/C -

o ATECHANG AT AHOVSING (FI) _ i
CONTROL FPANEL (R ¥) . i
Y
( 4 DY N \
7 58 s 23
G- — (TT 77777777 N
| a—‘ 0 00 © ! saA 9 66 5254 55 55 60 62 64
2 [= J:;k::;&:';&:‘; <+ (/AL
66 J Me-6 PN [ LA SH |
HoLl@ K L@ o |
- 6¢—o 0 o L N /3 &5 5595557596/ 63
| @ -___:_\_@ N W L W L L L L
—
" A7RS. )
354
' 3647 - 352
COMR A
L~ IS5 35'('—-\
36 36 83— |
%4 covr '
f / -0 5 j v
Y~ e O §= 1/
/2 )
—aaa |
A p,

. ~ A ) 4 A ) N -_
- <5 () | ) ) | ) :
N— FeA 7B €8 6 7 O 94 éC S5 2 27 IAF

_f '
N\ 2 | ke
€3 _T__
&5/ _;3./
- 2P
7] |2t |[# e @ IS e/
N S ' % Y.
—tze] - o Gox
2 N
\ -\ =1 —— 7% N 15/
\ = -\ p >
N s 1-}+ e S | ATRS SHOWNV FOF '
M — =51 _ A - 230U FOR/IS K i
. = "‘%:TT' 22 1 SEE BELONW % Y 5
N 7 ! 2 254 364 354| [N
e P :“ : : é‘j F6A—\FEATER 3_}“ % TR ;
[
Y B ? J S
N~ \ (2% L/ \_ p. 1
D5 SPIO AL - - :
A o sy " = ol O - éf
Compressed Air Operated Oil Circuit Breaker
AA.7 Pneumatic Mechanism
53-C-3700-5
! 1
o o I o o o ._J




8|

®
O
\

Ll
i

‘l‘-‘——-——-

1
Lt
e
- |

-,
o

e -
e
-

Ll

i

~§//// .

N
onwoen |/ //§

I— /noo END ROLLER

THROTTLE CAM LEVER

L—/'mncnn.e CAM

| ———CoNTROL vaLvE

\

e d

~a

\
i
]
I
’I
L L

3
[}

’ -,
! b ]
I\ I
'I
1 N
..J
H
~

K

s v o g

ﬁ/////

N}
LA IIIT

MECHANISM CLOSED-THROTTLE OPEN

MECHANISM OPEN-THROTTLE CLOSED
FIG.10 FIG.11

WESTINGHOUSE ELECTRIC CORPOKRATION 7]

TITLE._PHIYMATIC GO SKR. ePRA.MALL -TIPE ARY

- - . INMARLE WRveW
,.2:‘_"'“".:::";::&""-::_:}74. : - me _:1
o e L 3E-A2062
I o B e i

IMRG ] v & et Gramion g Pal. - LR SR . Y




PILOT YALVE GOIL

PILOT VALYE

| — -
EXHAUST VALVE 3 | 'I
—

INLET VALVE

FROM RESERVOIR

MAIN CLOSING PISTON

OPEN EXHAUSTING

SCHEMATIC OF CONTROL VALVE SCHEMATIC OF CONTROL VALYE

FIG.8 FiG. 9
2
7
’

N
NS

cd A .
4 :
-y /
7MY /
Iz ’ EXHAUST VALVE PISTON
&Y ‘
FILOT VALVE % = EXHAUST VALVE PISTON SEAT |
coIL N7 |
N |
FAST EXHAUST
PILOT VALVE PLUNGER-. EXHAUST PORTS BY-PASS ADJUSTING SGREW
EXHAUST AIR

FAST EXHAUST

PILOT VALVE EXHAUST SEAT Z |
INLET VALVE PISTON RING [/ASTSON \h M1 THROTTLE PLSTON ;
K ”\\J&” g INLET VALVE PISTON \\\\\\\ / .
PILOT VALVE INLET SEAT A ] i
;
0 I !
4 / MAIN / =4 |
j VALVE STEM 7 X E: N [ i
“t':t ':::: ] IR = AIR INLET | = AIR INLET :wf—a-_.\_) 1
VALVE SPRING i - r 1 | = T 1 :
H 4
W I ’ o Lo !
) NNNNNNNNNNY i _ 4 i
EXHAUST A1R
TO MAIN GYLINDER SLOW EXHAUST
OPEN OPEN OPEN EXHAUSTING
SLOW EXHAUST MEGHANISM N EARLY PART OF GLOSING STROKE MECHANISM NEARING END OF GLOSING STROKE
FIG. 5 FIG.5A FIG.58 Fl66 u
e
WESTINGHOUSE ELECTRIC CORPORATION
TITLE .. PMEuMATic oPERATING MECHAWIAM CFYREAR-T
LYY

_YhLve

TN FLANY LOSATION  SWAR-, PR CANT PINTRIRA QN AL NS4 ]




BREAKER PULL ROD INTERMEDIATE LINK TRIP FREE LEVER STOP

QUIDE RAILS
\ = TRIP FREE LEVER FULCRUM PIN
~z” N\
0 e . HOLDING LATON FULGRUM PIN @
A K : H TRIP FREE LEVER
r ~ 9 i i /
i ROD END ! ® | ___-roLLER
! _ .
A “ ] b | FRAME
' @ HOLOING LATCH 1 ' -2 +
P * ! TRIP FREE TRIGGER STOP
CAM LINK ¥
{ —\\ i | TriseEr sTOP PIN
1 . s
i , ROD END ROLLER I vV TRIGGER FULCRUM PIN
: “ : \ \I N" : 'r
i woLoiwe Laton sPrmme——[ ] I}, Hi- ————SPAGER
1 — j
! . \ [————cATCH
: S : / . :., s 1 \
1 MOUNTING nos—-% ! y %‘{J TRIP FREE TRIGOEN
! | g s
! i CLOSING LINK p — - TT—LATGH GHEGK SWITCH
44 [ Vol \\
i GROSS MEAD ROLLER ' 4 . CATGH SPRING
|- CROSS HEAD - S o TRIP ROD
PAGKING SLAND OLAMP e \ =
1 = -‘.4-
_ £ TRIP MAGNET ASSEMBLY
PAOKING GLAND— -
‘4
‘ ’ IP FREE TRIGGER SPRING
N ]
/ -
: PISTON ROD ;
. 4
. .
GYLINDEN : TRIP ROD
5
CLOSING  PISTON :
M
TRIP GOIL
TRIP ROD LOCK NUT—_ | T | E— TRIP ARMATURE
RETRIEVING  SPRINGS
S = | m =R — ARMATURE RESILIENT S3TOP —— =
A | | AR GAP ADJUSTING NUTS gl I | |
B SPRING  HOUSING | ‘ | KICK-OFF SPRING ADJUSTMENT KIGK-OFF SPRING | | |
7 |
OPEN POSITION : CLOSED POSITION TRIP-FREE : POSITION
FIGURE | 1 FIGURE 2 FIGURE 3

WESTINGHOUSE ELECTRIC CORPORATION

HILE PHEUMATIE BPERATING MECHANIBM
TYPE AA-T

| ; e ——_ V)] ]
| J == 19 3B






