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AIR BLAST CIRCUIT BREAKER
TYPE ARA-I5

GENERAL INFORMATION

These tnstructions do not purport to cover
all detatls or variations in equipment nor to
provide for every possible contingency to be
met in connection with installation, operation
or maintenance. Should further information
be desired or should particular problems arise
which are not covered sufficiently for the pur-
chaser's purposes, the matter should be re-
ferred to the General Electric Company.

APPLICATION

The Type ARA-15 Air Blast Circuit Breaker
show , in Fig. 1 is designed to meet all require-
ments of modern switchgear. The breaker is oper-
ated by a simple, sturdy pneumatic operating mech-
anism which gives fast reliable operation of the
breaker during both normal and fault operations.
The Air Blast principle of arc interruption affords
short arc lengths and an early clearing of the fault
under all conditions. This faster operating time
and short arc duration reduces the system distur-
bance, the deterioration of interrupter parts and
also the required maintenance. Periodic inspec-
tion and maintenance is further reduced by the

sturdzr, reliable breaker design with few critical
adjustments.

- RATING

The type ARA-15 Air Blast Circuit Breaker
is a triple pole, single throw, indoor breaker built
for service at a maximum of 15,000 volts, 3 phase.
These instructions cover breakers of 1200 to 4000
ampere capacity with interrupting ratings of 500 to
1500 MVA. The interrupting time of the breaker
will not exceed 8 cycles from energizing the trip
coil to final interruption. The breaker is of a de-
sign which has been tested and proved to meet the
standard dielectric specifications of 50 KV, 60 cy-
clesawithstand and 110KV, 1.5 X 40 1mpulse with-
stan

OPERATING CHARACTERISTICS

The complete breaker (Refer to Fig. 3) con-
sists of a metal breaker cell enclosing in separate
compartments three single pole elements; a pneu-
matic operating mechanism mounted on top of the
breaker cell; an air receiver 32; a mechanically
operated blast valve 31; connectlng air line mani-
fold 24; a safety valve 1, an inlet valve 33; an air
strainer in the incoming high pressure line; a con-
trol panel shown in Fig. 2 on which is mounted a
knife switch and fuses, a pressure gage, a veeder

Fl6. 2
MECHANISM AND CONTROL PANEL
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counter, pressure switches, an auxiliary switch,

operating switch and terminal board. Each single

pole compartment consists of an arc chute 13, Fig.

3 contact blade 12, operating rod 8, crank 26, air

line insulator 19, exhaust tube 9, bushings 17 and

%%, w‘é"é‘% contact support 11, and support insulators
an .

Electrical energization of control valves, seen
in Fig. 2, admits high pressureair from theair re-
ceiver 32, Fig. 3, into the operating cylinders. For
an opening operation the opening control valve is
energized and air is passed from the air receiver
into opening booster cylinders 4 and 28 and later
into the main opening cylinder 3. Dashpot action is
afforded by the opening dashpot cylinder 6. For a
closing operation high pressure air from the air
receiver is passed through the closing control valve
into the closing cylinder 29, Dashpot action onclos-
ing is obtained by means of the closing dashpot cz-
linder 27. (A more complete discussion can be
found under OPERATING MECHANISM, DESCRIP-
TION OF COMPONENTS, Page 9). The high pres-
sure air admitted into either closing or opening cy-
linders causes movement of the operating pistons
which are geared through toothed racks to gear§.
This rotates the main mechanism shaft 7 and ro-
tatesthe three cranks 26. Movement of these cranks
operates contact blades 12 through operating rods 8.

The breaker interrupts fault circuits by means
of high pressure air in the arc chute 13. Opening
operation of the pneumatic mechanism opens blast
valve 31 by means of a camon the mechanism shaft
and lifts contact blade 12 from the arc chute 13, The
high pressure air released by the operation of the

-2-

. 24 and air line insulator

blast valve 31 flows throufh the air line manifold

9 into the arc chute 18,
The flow of air across the arc chute contacts and
contact blade tip forces the arc out through the arc
chute where it is interrupted. Products of the arc
are exhausted through exhaust tube 9 into a top head-
er in the breaker housing and hence into atmosphere.

For the closing operation, the blast valve 31
supplies a blast of air into the arc chutes 13 prior
to contact making. The presence of high pressure
air prevents pre-establishment of the arc before
actuval contact making. The air requirements on
closing are much less than an opening, for there is
no arc to interrupt; therefore in order to conserve
air, a damper, located just below the blast valve is
operated on the closing stroke to limit the flow of
air on closing.

When electrically energized, the opening and
closing control valves are held open pneumatically
for the proper duration of the working stroke. The
mechanism is latched in both the closed or open
position due to the overcenter toggle positions as-
sumed by the crank 26, Fig. 3, and operating rod.

The breaker operates at air supply pressures
from 185 to 250 p.s.i. Pressure switches are pro-
vided to prevent electrical operation when the sup-
ply pressure in the air receiver is below the min-
imum required for interruption. The manual trip
device for manual tripping in the event of loss of
electrical control is an integral part of the operiing
valve. A low pressure lockout is provided to block
the operation of the manual trip when the supply pres-
sure is below the minimum required for interruption.

SHIPPING-UNPACKING-STORAGE

SHIPMENT

Each Air Blast Circuit Breaker is carefully in-
spected and packed by workmen experienced in the
proper handling and packing of electrical equip-
ment. Immediately upon receipt of a circuit break-
er, an examination should be made for any damage
sustained during shipment., If injury through rough
handling is evident, a damage claim should be filed
at once with the Transportation Company and the
ne?ix‘*;es; General Electric Sales Office should be
notified.

UNPACKING
It is expected that due care will be observed

when unpacking the apparatus so that no damage will
occur from careless or rough handling.

Porcelain air line and support insulators are
amply strong when used under the conditions for

which they were designed. However, caution should
be excercised during unpacking and installation.

STORAGE

When the breaker can be set up immediately in
its permanent location, it is advisable to doso even
though it willnot be placed inservice for sometime.

- If the breaker cannot be installed in the proper lo-

cation immediately, and it is necessary tostore the
equipment, it should be kept in a clean, dry place.
It must not be exposed to dirt, the action of corro-
sive gases, such as chlorine, or to possible mech-
anical injury.

Machined parts of the operating mechanism
should be treated with slushing oil to prevent rust-
ing and if the breaker is stored for any long period
of time, it should be inspected periodically to in-
sure good mechanical condition. Particularcare
should be taken to protect insulating parts which
might absorb moisture.

INSTALLATION

FIELD ASSEMBLY

The breakers are shipped as a complete metal
clad unit to facilitate erection. For proper oper-
ation the breaker unit shov'd be set up on a solid
foundation and should be mounted level with floor
bolts as indicated on the outline drawing. After lo-
cating the breaker and leveling, all that remains to
complete the field assembly is to make power con-

nections, control connections, air line connections
and togive thebreaker apreliminary inspection and
adjustment check.

CONNECTIONS
Before making any electrical connections every

precaution must be taken to see that all leads to be
connected to the breaker are de-energized (dead).



The power connections are made to the bush-
ing terminals as indicated on the outline drawing.
Sufficient electrical clearance must be provided
between the power connections and ground to with-
stand the rated high potential test voltage. The bus
work must be properly supported and braced so
that the breaker bushings are not required to carry
bus work strains. This includes both static loading
and magnetic stresses from short circuit conditions.
The bus must have sufficient current carrying cap-

-3-

acity to be equal to the current carrying capacity of -

the breaker parts. All the power connection con-
tact surfaces must be clean, bright, and free from
dents, burrs or dirt.

All control wires should be run in conduits, if
possible, The control wires must be run separate-
ly and remote from the power connections and must
not be run parallel to the power leads unless the
distance separating th-.two sets of wiring is suf-
ficient to prevent commanication between themas a
result of short circuits, All control wiring should
be connected tr the terminal boards provided on the
breaker pane:.. In no instance is it necessary to
carry control wiring beyond the points on these
breaker terminal boards.

The framework of each breaker should be con-
nected to a good permanent low resistance ground.
The ground cable should be capable of carrying at
least 25 per cent of the rated breaker current but
in no case should be smaller than a 4/0 wire. A
poor ground may be worse than no ground at all in
that it gives a false feeling of security tothose work-
ing around the equipment.

ADJUSTMENTS

Although the breaker has been completely as-
sembled, adjusted, and thercughly tested at the fac-
tory, it is advisable to review all adjustments before
placing the breaker in service. It is possible that
some of the adjustments may have changed slightly
during shipment and installation, A maintenance
closing device, see Page 22, is provided for oper-
ation of thebreaker during these adjustment checks.
Pneumatic operation should not be attempted until
the breaker has beenoperated through its complete
stroke and all adjustments checked.

STROKE - CONTACT BLADE AND STATIONARY
CONTACTS

Measure the stroke of each poleof the breaker
from fully closed to fully open position. With the
breaker fully closed, make a light pencil mark on
the blade 12, Fig. 3, at some convenient place such
as the top of the wiping contact support 11 and then
open the breaker slowly with the maintenance clos-
ing device and in the fully open position, again mark
the blade at thesame reference point. Measure the
ti::'e:kerstroke which should check 12-1/2 in. + 1/16

ch. :

With thebreaker in the closed position and uti-
lizing a light indication or a bell set, open the break-
er manually until the contact blade just leaves the
secondary contact fingers 10, Fig. 5, Page 11, as in-
dicated by the bell or light, Measure this point from
the fully closed position as previously marked. This

measurement indicates the wipe of the secondary -
contact fingers and shculd measure 1-5/8 inch +
1/8 inch. During the same operation, the contact
point of the blade should be checked to determine
that all three blades make contact at approximately
the same time. The three blades should make and
break contacts within 1/8 inch of each other

After checking the stroke and wipe of eachblade,
observe the clearance between the contact blade and
the arcchute top plate 17, Fig. 5, throughout the en-
tire stroke. There should be clearance at all times
between the contact hlade and the arc chute on all
four sides. The clearance to the arc chute should
not be less than .002 inch. If this is not the case,
the arc chutes should be re-aligned. See next sec-
tion under ARC CHUTE.

A scribe markon the front of the contact blade
12, Fig. 3, is made during the factory assembly in-
dicating maximum possible penetration of the blade
in the arc chute, when it touches the contact block
8, Fig. 5. The difference between this scribe mark
and the top plate of the arc chute indicates the clear-
anre between the contact blade arcing tip and the
contact block. This dimension should check 1/4 in.
+ 1/16 inch in the closed position. If either the con-
tactbladeor the arc chute are replaced, a new scribe
mark should be made on the blade, the position of
which isdetermined by inserting the blade in thearc
chute umtil it touches the contact block.

ARC CHUTE

Atinstallation, or if thearc chutesare removed
during mormal maintenance and inspection, align-
ment and contact making point of each phase must
be checked. Should the contact points vary or the
arc chutes be in misalignment withthe contactblade,
readjust the arc chute and blade as follows:

Leveling screws 16, Fig. 3, are furnished for
the purpose of leveling the arc chute and obtaining
alignment with the contact blade. There are three
of these leveling screws so that the support insu-
lator 15 serves as a tripod enabling the arc chute
to be aligned accurately. If this operation is nec-
essary, first loosen the bolts that clamp the con-
nection bars from the arc chute pedestal 14 to the
bushing 17. On breakers rated 3000 and 4000 am-
peres this connection is made by means of a forked
casting that clamps over the contact stud of the
bushing. Next loosen the socket head screws in the
center of the leveling screws 16. Adjust leveling
screws until the proper position of the arc chute is
obtained. When the final position has been obtained
with the leveling screws, the socket head screws
should be tightened to secure this position. Fasten
securely the bolts on the arc chute pedestal connec-

- tion to the bushing contact stud. By this means the

recommended clearance can be obtained between the
contact blade and the arc chute at all points of the
stroke. (See Para. 3 under STROKE).

Coupling 10onoperating rod 8 provides the ad-
justment necessary for synchronizing the contact
point of all three phases. To make any adjustment
loosen the set screw in the locknut of coupling 10.
Remove the pin between the coupling and the contact
blade 12. Lift the operating rod 8 sothat the coupling
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is free from the contact blade. Make the necessary
half-turns of the coupling and reassemble tothe con-
tact blade after securing the locking nut and set
screw. (See Para, 2 under STROKE).

BLAST VALVE

During the manual operation of the breaker,
the amount of lift on the blast valve stem should be
checked. With the breaker in the closed position,
first check the clearance between the blast valve
operating button 33, Fig. 12, and the blast valve
stem cap 35. This should measure 3/32 inch +
1/32 inch; see Page 18. -

MECHANISM

The mechanism as shipped from the factoryhas
been adjusted for proper operation. Needle valves
15, Fig. 4, are located in the top front of the open-
ing cylinder, bottom front of the opening dashpot and
side rear of the closing dashpot. These needle val-
ves have been adjusted in order to obtain correct
dashpot action and then locked in position with a
locknut. In some cases proper adjustment has been
obtained with these needle valves completely re-
moved. Where this has been done in the opening
cylinder, a venting plug is used to replace the nee-
dle valve. The setting of these valves should not be
changed but they should be checked to see that they
are securely locked. .

PRESSURE SWITCHES

Each breaker is provided with four pressure
switches similar to that shown in Fig. 14, Page 20.
Three of these are located an the panel, the fourth on
the opening control valve. One of these pressure
switches on the panel is a lockout switch in the closing
circuit, one switch is a lockout in the opening cir-
cuit, and the remaining one is an alarm switch to
indicate loss of pressure in the air storage tank.
The fourth switch, on the opening control valve, is
a closing pneumatic interlock switch.

The low pressure lockout switch 63C, see Typi-
cal Wiring Diagram, Fig. 19, in the closing circuit
has been set to open its contacts at 200 p.s.i.under
the conditions of descending air pressure and to
close its contacts at approximately 210 p.s.i. with
ascending air pressure.

Low pressure lockout switch 63T, Fig. 19, in
the opening circuit is set toopen its contacts at 185
p.s.i. descending air pressure and toclose its con-
tacts atapproximately 195 p.s.i.ascendingair pres-
sure,

The alarm switch 63A has beenset in the fact-
ory toclose its contacts at 230 p.s.i.descending air
pressure and to open its contacts at approximately
245 p.s.i. ascending air pressure.

The closing pneumatic interlock switch 63CI,
Fig. 19, has been set in the factory toclose its con-
tacts at 30 p.s.i. descending air pressure and to
open its contacts at approximately 80 p.s.i.ascend-
ing pressure. The operation of this switch, mounted
on the closing control valve, is described in the sec-
tion CONTROL VALVES, DESCRIPTION OF COM-
PONENTS, Page 186. , ’

Each of these pressure switches, Fig. 14, have
two adjustments, Adjustin% screw fz selects the
range of operation and can be reached by inserting
a screw driver through the hole provided in the top
of the breaker housing. The differential between
pick upand dropout is set by adjusting cam 1 which
can also be rotated by means of a screw driver in-
serted through the hole in the top of the breaker
housing, Should the pressure switches operate at
values different from those given, adjust screw 12

.and check the operation of the switches with decreas-

ing air pressure. A pointer on the front of the pres-
sure switch case indicates whether the operating
point is being raised or lowered. Check the pick up
of the switches with ascending air pressure and ad-
just to as small a differential as possible with the
adjusting cam 1 making sure that snap-action oper-
ation is maintained. It is not expected that the ad-
justments of the pressure switches and other pres-
sure operated devices will be held any closer than
+ 24# of thenominal settings as listed inthis Instruc-
tion Book.

The pressure gauge mountedon the panel is for
indication purposes only and is not tobe used to check
pressure switches or breaker operation.

MANUAL TRIP AND LOW PRESSURE LOCKOUT

Mounted on the top of the opening control valve
is a manual trip device coupled with a low pressure
lockout to grevent operation of the manual trip at
pressures below those required for satisfactory
operation of the breaker. Refer to Fig. 13, Oper-
ation of the manual trip lever 4 lifts the trip valve
shaft 1 of the opening control valve 7 and operates
the valve. Lockout arm 24 engages the manual trip
lever on low pressure conditions to prevent the
operation. As set in the factory the lockout arm 24
blocks thetrip lever at 185 lbs.descending air pres-
sure. Under the conditions of ascending air pres-
sure the lockout arm frees the trip lever at 195
p.s.i. approximately. The operation of this device
at the before mentioned pressure should be checked
and if not in correct adjustment be readjusted. The
range of this deviceis adjusted by changing the spring
pressure on spring 9 and 13 by means of adjusting
nuts 8 and 11, If the lockout arm engages the man-
ual trip lever 4 at a pressuregreater than 185 lbs.,
decrease the tension on springs 9 and 13. Continue
with this adjustment until the 185 value is obtained.
If this pressureis less than 185, increase the spring
pressure,

AUXILIARY SWITCH

The type SB-1 auxiliary switch is mechanical-
ly operated by the breaker mechanism. Each con-
tact has been set and adjusted for correct breaker
operation at the factory. Readjustment, maintan-
ance or repair should not be attempted without re-
ferring to Instructions GEI-18080 appended as part
of this Instruction Book.

FINAL INSPECTION

After theair blast circuit breaker has been in-
stalled with all mechanical and electrical connec-
;ions ¢ljocated, the following final inspection should

e made,



1. Make a final check that the breaker is se-
curely fastened to the foundation and prop-
erly leveled.

2, Inspect all wiring to see that no damage has
been done to the insulation during installa-
tion. Checkterminals for loose connections.

Check that all nuts, bolts, washers, cotter
pins, and terminal connections are in place
and properly tightened.

4, Check that all air line connections and plugs
are tight.

5. Goover the pneumatically operated mechan-

ism completely and check that all plugs and

grease fittings in the operating cylinders

have been securely tightened. Check that

needle valves are securely locked.

Operate the breaker slowly with the remov-
able maintenance closing device and note
that there is no excessive binding or fric-
tion and that the breaker can be moved to the
fully open and fully closed position.

. Fill the air receiver to anormal pressure of
250 p.s.i. and operate the breaker open and
close from the control button provided on
the breaker panel. Close the incoming air

\ine valve and with the breaker in the open
position see that two complete close-open
operations can be obtained before the open-
ing of the low pressure lockout switches pre-
vent further operation.

8. For ease of reviewing adjustments, the fol-
lowing are recapitulated.

a. Breaker stroke 12-1/2 in. ¥ 1/16 inch

b. Contact wipe 1-5/8 inch ¥ 1/8 inch.

c. Clearance between contact blade tip
and contact block 1/4 in. *+ 1 /16 inch.

d. Variation between contact make be-
tween the three phases 1/8 inch.

e. Clearance between blast valve opera-
tor and valve stem cap 3/32 inch +
1/32 inch. -

f. Minimum clearance between blade and

arc chute .002 inch.

Lockout of pressure switch in closing

circuit 200 p.s.i., decreasing.

Lockout of pressure switch in opening

circuit 185 p.s.i., decreasing.

i. Operation of low pressure alarm switch
230 p.s.i., decreasing.

j. Operation of manual trip lockout 185
p.s.l., decreasing.

g.
h.

When all the foregoing inspection details have
been checked, the breaker may be safely placed in
service. . :

MAINTENANCE

Dependable service and safety of power equip-
ment are contingent on the unfailing performance of

the Power Circuit Breaker. To maintain such ser--

vice, it is recommended that a definite schedule be
set up and adhered to for the purpose of properly
lubricating the wearing parts. A dependable and
observant attendant can be expected to forestall mis-
haps by reporting loosened nuts, scored surfaces,
and other evidences of potential trouble.

PERIODIC INSPECTION

Atregular intervals, depending upon the service
in which the breaker is used, periodic inspection
should be made and the agparatus given such main-
tenance as may be found desirable or necessary.
Routine inspection should be made at intervals no
greater than six months and after any severe fault
operation. During these inspection periods the fol-
lowing details should be carefully checked.

BREAKER CONTACTS

The breaker contacts should be carefully in-
spected at each inspection period. A good indica-
tion of the condition of the contacts can be readily
obtained without any disassembly work by observ-
ing the appearance of the arcing tips on the contact
blades. Severe burningon these tips will indicate a
relative amount of burning on the arc chute contacts.
If such is the case the arc chutes should be remov-
ed from the breaker cell and disassembled for in-
s?ectlon of the contacts and fibre parts. The method
of doing this is described in detail under the sec-
tion DESCRIPTION OF COMPONENTS, Page 10.

Unless very severe fault conditions have been ex-
perienced, it is not anticipated the contacts or blades
wfiltl1 require replacement for a considerable period
of time.

CONTACT BLADE

In addition to the condition of the contact blade
tip, the surface of the contact blade should be in-
spected to insure that no excessive wear or scor-
lnf of the surface has taken place. If scoring is at
all evident, the wiping contact fingers should be re-
moved and replaced if inspectionreveals a necess-
ity for so doing.

MECHANISM

At regular inspection, the mechanism should be
checked to see that it is lubricated and operates
freely through the entire stroke. It isnot necessary
to make a complete inspection at every regular main-
tenance period but atregular intervals the mechan-
ism operating cylinders and shaft show.d be checked
for any possible scoring or excessive wear. This
can best be done by removing the pins connecting
the crank 25, Fig. 3 and the operating rod 8 on all
three phases. Scoring or excessive wear can be
determined by operating the mechanism manually
and checking for binding or excess play. See that
the operating shaft maintains proper alignment and
fitin itsbearings and that the mounting bolts inthese
bearings remain tight. Check the keys and set
screws holding gear, crank and cam to the shaft to
insure their remaining tight and in place.



PRESSURE SWITCHES

Review the adjustment of all pressure switch-
es and lockout devices to insure that no change has
taken place in their settings.

AIR STRAINER

The breaker air supply line is equipped with a
strainer to remove foreign particles from the air.
At regular periodic inspection remove the plug in
the strainer and withdraw the strainer screenfor
inspection. If the strainer screen indicates an ac-
cumulation of dirt, rinse in cleaning fluid or gaso-
line. If the screen has been punctured or is rust-
ing, a new screen should be installed. Take care
that these parts are completely dry after being sub-
merged in the cleaning fluid before reinstalling in
the breaker. The pipe threads on the plug should be
carefully coated with G. E. Compound GED50H8A
(#250 Led-plate).

CLOSING RELAY AND AUXILIARY SWITCH

Inspect the contacts of the closing relay and
auxiliary switch to see that the contacts show no
excessive burning and are in good operating condi-
tion. Refer to Instructions GEI-18080 included as
part of this Instruction Book.

AIR LINES

At regular intervals the porcelain air line in-
sulators should be inspected for mechanical dam-
age. Once a year these insulators should be remov-
ed and the interior inspected for accumulation of
carbon or dirt. It is best to clean the interior of
these porcelains by swabbing with clean cloths and
carbon tetrachloride.

At the end of each maintenance program a com-
plete inspection should be made as outlined under
the section INSTALLATION.

SERVICING
BLOW OFF VALVE

The breaker air receiver is furnished with a
blow off or drain valve, see Fig. 16, for draining the
air pressure at periodic inspection periods. This
drain valve is interlocked with the mechanism shaft
so that the valve canonly be operated with the break-
er in the fully open position. At regular intervals
this valve should be opened to remove any water
which may have accumulated in the receiver. This
will require but slight opening of the valve so that
little loss of air will result. This valve is also in-
terlocked with the maintenance closing device, see
DRAIN VALVE INTERLOCK, Page 22. '

- bearing surfaces of

SAFETY VALVE

Each breaker air receiver is equipped with a
safety valve which has beenset at a pressure which
will afford adequate protection for the air receiver.
No ?tt%npt should be made to readjust this valve in
the field.

The state code on Unfired Pressure Vessels
should be consulted for specific information regard-
ing the use of safety valves. Some states require
that the valve beoperated at least once a day. This
practice is not recommended by the valve manufac-
turer unless specifically required by the State Code.
Experience has shown that operating safety valves
by the hand lever has a tendency todisturb the seat
which may result in air leakage at lower than the
set pressure.

" Under no conditions should the safety valve be
used to exhaust the air from the air receiver. The
blow-off valve is provided for this purpose.

LUBRICATION

During assemblg at the factory all moving and
he breaker have been lubrica-

ted with the proper grease. It is recommended that
on periodic inspections, the following procedure
should be followed:

1. Mechanism Cylinders

Oilers are provided for the two operating cy-
linders, two dashpot cylinders, two booster
cylinders, and the blast valve damper cylin-
der. Using a good grade lubricatingoil S.A.
E.-30, apply eight drops in the oilers at six
month intervals in each cylinder.

2. Mechanism Gear and Bearings

Coat the gear rack teethand mechanismpins
with a thin coating of G.E.50HIC (Lubriplate
No. 110) at six month intervals. The oper-
ating shaft bearings are equipped with Ale~
mite fittings and should be given one shot of
G.E.50HIC compound at six month intervals.

3. Contact Blade and Wiping Contacts

At periodic inspections wipe all grease from
the contact blade and clean with a cleaning
fluid if necessary. Remove connectors 9,
Fig. 10, Page 15 and contact fingers 5 and
apply Solvarex L-1 (Socony Vacuum Oil Com-
panyg to the contact fingers. This should be
done at six month intervals or after 250
operations of the breaker, whichever occurs
sooner,

4. Control Valves

No lubrication required.
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FIG. 4
OPERATING MECHANISM
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OPERATION AND DESCRIPTION OF COMPONENTS

OPERATING MECHANISM

The operating mecharism for the type ARA Air
Blast Circuit Breaker is of the electro-pneumatic
trip free type. This mechanism does not employ a
mechanical trip free linkage but assures trip free
operation during any part of the breaker stroke by
the proper control of pneumatic devices. The oper-
ation of the pneumattc system will be explained lat-
er in this section.

The mechanism is mounted on top of the break-
er housing as is shown in Fig. 2, and the mechan-
ism has been correctly aligned in the factory and
bolted in position. There should be no occasion to
change the location of the mechanism after thebreak-
er leaves the factory except for possible replace-
ment, » . .

The prir- r- purpose of the mech'anisni'is to
operate the cuntact blades and blast valve in order
to perform the functions of interruption and closing.

It operates with positive high speed closing un-
der no load and maximum fault conditions andpro-
vides early contact parting, after trip impulse, to
assure fast interruption of all fault conditions.

To explain the operation of the mechanism a
detaileddescription of eachoperation will be given.

Opening Operation

Referring to Fig. 4, which shows the mechan-
ism in the closed position, the opening control val-
ve 7 is energized electrically thereby admitting air
simultaneously into the booster cylinders 11 and 26
and into the opening dasapot cylinder 18 through
coupling 17. The volume to fill in the booster cy-
linders is small, and in contrast, that of the dash-
pot cylinder islarge. Conseguently, pressurebuilds
up rapidly behind the booster pistons 9 and 24 and
the breaker is driven in the opening direction, The
booster pistons drive the mechanism through the
racks 20 and 35 and gear 34 until the blades part
from the arc chute contacts. In this region, the air
is by-passed into the main opening cylinder 13

" the end of the opening

moved to the position so that air by-passed through
air by-pass 6 from the booster cylinder acts on\:.‘i:e
main opening piston. The main opening piston now
drives the. breaker positively for the remainder of
the stroke, Dashpot action at the end of the stroke
is afforded by the dashpot piston which moves be-
yond and closes up the by-pass 16. A bleed hole in
shpot cylinder allows the
air remaining in the dashpot cylinder to escape.

Closing Operation

When the closing control valve 5 is energized
electrically, air is transmitted to the closing dump
valve 28 through the air line 8. This air holds the
dump valve in its normally closed position but the
flapper valve 30 in the dump valve is forced open by
the air pressure, thus admitting the air into the clos-
ing cylinder 32. This high pressure air acting be-
hind the closing piston 31 moves the breaker in the
closing direction. The closing piston drives the
breaker to the closed position unretarded except at
the end of the stroke when the closing dashpot pis-
ton 23 becomes effec: /e due to the compression of
the air within the cylinder 22, After the closing con-
trol valve is cut-off, the compressed air remaining
in the closing cylinder automatically opens the dump
valve piston 28 against its return spring and escapes
through the exhaust ports into atmosphere. The
blast valve cam is so arranged that the required
pressure is available in the arc chute before the
contact blade touches the secondary contacts.

Trip Free Operation

To obtain the electro-pneumatic trip free fea-
ture the opening control valve is given preferred
control over the closing control valve. To accom-
plish this, air line 3 is connected from the down-
stream side of the opening control valve 7 to the

* pneumatic timing chamber of the closing control

through air by-pass line 6 behind the main opening

piston 12, .

During the booster piston stroke the blast val-
ve'31. Fig. 3, has been opened by the blast valve
operator 30 and the breaker contact blade has mov-
ed into the contact parting position. Upon the open-
ing of the blast valve, compressed.air is admitted
to each arc chute 13 through the air line manifold

24, The blast valve cam isso arranged that the full -

required pressure is available in the arc chutes
before the contact blades 12 separate from the sec-
ondary contacts 10, Fig. 6. By this time the open-
ing dashpot cylinder 18, Fig. 4, has been charged
and the dashpot piston 19 prevents excessive open-
ing speed of the mechanism.

At the time when the contact blades leave the
auxiliary contacts 13, Fig. 5, in the arc chute, the
opening dashpot piston 19, Fig. 4, has moved beyond
by-pass 16 while the main opening piston 12 has

valve 5. By thisarrangement operation of the open-
ing control valve immediately closes the closing
control valveregardless of whether the closing con-
trol valve coil is energized or not. A more com-
plete description of this pneumatic operation and
characteristic is given under CONTROL VALVES
later in this section of the Instruction Book.

When the closing control valve is closed by this
action described above, the air accumulated behind
the closing piston 31 is immediately exhausted to
atmosphere by the dump valve 28. Reversal of the
mechanism for trip free operations is thus accom-
plished.

Diséssembl

" "''Under ordinary conditions the operating mech-
anism should require no disassembly other than the
regular service and inspection requirements as out-
lined under MAINTENANCE. If it becomes neces-
sary to examine and clean the cylinder it is sug-
gested that one cylinder be removed ata time. This
will prevent the change of any setting of cranks,
cams, stroke, etc, Should it be necessary to dis-
assemble the mechanism the following outlined pro-
cedure should be followed:



1. Disconnect the cranks 21, Fig. 4 from the
wooden operating rods 8, Fig. 3, by remov-
ing the coupling pins from all three cranks.

2. Disconnect the air line piping from the open-
ing and closing control valves to the oper-
ating cylinders and air receiver; then re-
move the control valves by removing the
bolts holding the valves to the front booster
cylinder.

3. Remove set screws in the end crank 21 (Pole
3), Fig. 4, and slide the crank from the mech-
anism shaft 33. Care must be taken to re-
move both set screws from each hole before
attempting to remove any crank or cam.

4, Remove the holdingbolts from the split bear-
ings on the mechanism frame at Poles 2 and
3 and disassemble the removable half of the
bearing.

5. Disengage the set screws in the center out-
putcr 21 and slide the output crank along
the mechanism shaft approximately three
inches toward the cylinder housing.

6. Remove the remaining split bearing on Pole
1 and slide the shaft to disengage the gear
34, from the piston racks 20 and 35. Con-
tinue in the same direction and remove the
mechanism shaft 33 with blast valve cam,
gear, and two cranks,

7. The remaining parts such as the two oper-
ating cranks 21, the gear 34, and the blast
valve cam can be removed by sliding them
one after the other from the operating shaft
after loosening all set screws. These parts
tightly fit the shaft and in some instances a
press may be required.

8. Remove each cylinder by removing the four
mounting bolts., The operating pistons can
then be readily removed from the mechan-
ismframe. The pistons and cylinders should
be marked so that on re-assembly the cor-
rect matching parts are placed together,

9. To inspect the booster pistons 9 and 24, re-
move the booster cylinders 11 and 26 from
the ends of the main cylinders by loosening
the four mounting bolts. Note the position
and quantity of any spacers behind the rear
booster piston and make sure that these

. Spacers are replaced.

10. To disassemble the dump valve remove the
dump valve cap 29 from the closing cylinder
32 and remove the valve 28 by sliding the
assemblyout the rear of the closing cylinder.

The mechanism is shipped from the factory re-
ires no adjustment. In the event of disassembly
d reassembly all parts should go together readily
d in the same relation as before removal. All
rts on the main operating shaft are keyed so that
rcorrect position is easily found. Care should be
served to locate correctly the final open and clos-
positions. Todo this, move the closing piston to
2 fully open breaker position and the opening dash-

«10- -

pot piston to the fully open breaxer position. Then
engage the gear teeth in the rack teeth being care-
ful to hold the pin centers of the cranks 21, 1-1/4
inches back beyond the vertical center line through
the mechanismshaft 33, With the open position cor-
rectly located with respect to pistons and main shaft,
all other adjustments will follow automatically pro-
viding no chamges have been made.

ARC CHUTE

The arccimte for the type ARA circuit treaker
utilizes aprimieple of interruption known as the fix-
ed gap principle. By this principle, thearc islarge.
ly confined to two arc gap electrodes. This affords
earlier interruption, shorter arc lengths and
reduced contaet maintenance. A cut-away view of
this arc chute s shown in Fig. 5. From Fig. 6 it
can be seen that the arc chute 3 is mounted on a
sufport insulator 9, is connected to the air line in-
sulator 14, andreceives the contact blade 19. There
is an arc chute for each phaseof a trip pole break-
er and each is enclosed in a metal compartment.
The distress of interruption is confined within the
arc chute except for that portionof the gases which
;‘s exhausted wp the exhaust tube 1 into the exhaust

eader.

The purpose of the arc chute is to perform the
task of circuit interruption at all current conditions
from load current to maximum fault current and to
provide contact between the contact blade and the
stationary current carrying fingers.

The arc chute performs its interrupting func-
tion as follows:

Prior to the parting of the contact blade arcing
tip 18, Fig. 6 and the secondary contact fingers 10,
Fig. 5, highpressureair is admitted to thearc chute
through the air line insulator 14, As the blade tip
parts contact from the secondary contacts, an arc is
drawn between the blade tip and the contacts. Im-
mediately this arc is transferred between the up-
per gap electrode 14 and the lower gap electrode 11
due to the flow of high pressure air. The arc is
blown downstream in the chute splitting on the arc
barrier 4 into two sections. Each sectionof the arc
is blown and expanded between the arc barrier and
the lower are wedge 8 or the upper arc wedge (part
of the auxiliary contact block 15) until interruption
takes place. The products of interruption are then
rapidly moved through cooler ?lates 5 and thence up
the exhaust tube through muffler plates located at
the upper endof the exhaust tube. Immediately after
the current is interrupted and the recovery voltage
surges toward crest, a part of the original arc is
re-established through probe 16 Fig. 5and resistor
4, Fig. 6 if the circuit recovery rate is sufficiently
high. The resistor is connected in the circuit at the
two points 5. This in effect places the resistor and
the arc from the resistor probe to the upper gap
electrode in series across the arc chute. At the
next resistor current zero, this smaller resistor
current is interrupted entirely without voltage dis-
tress and at a low recovery rate. Contact blade 19
continues its opening stroke leaving the auxiliary
contacts and eontinuing out of the arc chute to the
fully open position shown in Fig. 6. This gives a
l?‘rge air gap between the contact blade and the arc
chute,
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I. SIDE PLATE 7. BOTTOM PLATE
2, TAIL BARRIER 8. CONTACT BLOCK
3. FRONT PLATE | 9. MAIN CONTACT FINGER
8. ARC BARRIER 10, SECOMDARY CONTACT FINGER
5. COOLING PLATE 11, LOWER GAP ELECTRODE
6. LOWER ARC WEDGE 12, BACK PLATE
FIG 5
ARC CHUTE

Disassembly

To remove the arc chute from the breaker and
disassemble, referringto Fig. 6, proceed as follows:

1. At the front of thearc chute remove thenuts

holding the clamp plate 2 to the top of thearc
chute., Loosen bolts holding clamp plate at
the top of the exhaust tube 1. Lift the clamp
plates and the entire exhuast tube 1 until suf-
ficient clearance is available to remove the
entire assembly by swinging the bottom out-
ward through the front of the breaker cell.

2. Removenuts 15from fibre studs 12 andslide

clampplate 16toward therear of theair line
insulator 14, Remove bolts from clamping
plate 13, and slide clamping plate toward the
front of air line insulator 14, Remove.the
orifice plate between air line insulator and
air line manifold. The air line insulator 14,
with its gaskets can then be removed along
with adapter block 17 and its gasket. Care
should be exercised in this operation so as
not to fracture the air line insulator.

3. Loosen nut 7 and remove bolt 6, loosen bolt

11 and the arc chute can then be removed by
sliding along pedestal 8 toward the front of
the breaker cell.

« AUXILIARY CONTACTS

« UPPER 8AP ELECTROOE

« AUXILIARY CONTACT BLOCK
. PROBE

17, TOP PLATE

18, RESISTOR COMRECTION

4. Remove the screws holding resistor 4 to the

side of thearc chute. The resistor will then
be supgorted by the stud assembly at connec-
tions 5 and is readily removed by a slight
pull.

5.Remove the nuts on all studs extending

through the arc chute. In the case of the
socket head screws, remove the screws en-
tirely along with the half round clamping
plates. Then removeone sideplate fromthe
remainder of the assembly by the proper use
of a soft mallet. This will leave the chute
available for complete inspection similar to
the view shown in Fig. 5. All the internal
parts can then be removed.

6, If it is necessary toremove the contacts and

arc barrier 4, Fig. 5, first remove front
plate 3 and bottom plate 7. Removeauxiliary
contact block 15 and lift the auxiliary con-
tact assembly 13 from the arc chute. By
hammering the other side plate the contact
block 8 complete with main contact fingers
9, secondary contact fingers 10, lower gap
electrode 11, and lower arc wedge 6 can be
removed. Thearc barrier 4can then be re-
moved,
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.‘ For assembly, proceed in the reverse order,

Once the arc chute has been correctly reas-
sembled, there are no adjustments necessary, The
arc chute can be placed back in the breaker and
bolted snugly in position on pedestal 8, Fig. 6, If
the support insulator 9 has not been moved or re-

placement parts have not beenused in the arc chute,
‘ the proper clearance between contact blade 9 and the
arc chute can be obtained by manually lowering the
blade until it enters the arc chute and adjusting the
arc chute on pedestal 8. See section on ADJUST-
MENTS, page 3 for proper clearances. This clear-
ance must be checked after the arc chute is secure-
ly bolted in place. I the support insulator has been
moved or replacement parts used in the arc chute,
it may not be possible toobtain proper blade clear-
ance by the above assembly method. In this case
the procedure should be followed as outlined insec-
tion ADJUSTMENTS, ARC CHUTE, Page 3.

\B,0vz,037)
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MAIN CONTACT ASSEMBLY 3000 & 4000
AMPERE,

MAIN CONTACTS.

The main contacts for a 1200 ampere arc chute
are shown in Fig, 7. To disassemble proceed as
follows:

1. Remove socket head screws 4 which clamp
thelower gap electrode 1to the contactblock
3. This allows the removal of the gap elec-
trode to%ether with the lower arc wedge 6,
Fig. 5. The lower arc wedge is held to the
lower gap electrode by a flat head screw.

2. Place clamps on spring retainers 9 to offset
pressureof springs 6 and 7. Remove screws
10 front and rear which hold spring retain-
ers to contact block 3.

3. With these screws removed, spring retain-
ers, springs and spacer hlocks 2 and 8 can

-

o

-
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-

N

2

2

[ -]

-
‘ be removed.

LY
-t

« LOWER GAP ELECTRODE
SPACER

]
2. 4, The secondary contact fingers 5 and main
Y 32225“ BLoc contact fingers 11 can then be removed by
ing
;; EEE",’:E"?,%EE"“ FANGER sliding out of the contact blocks 3.
. L] L1]
8. SPACER 5. The main contact assembly for a 2000 am-
i 10, Schew TER ) pere arc chute is similar to the one shown
11, WAIN CONTACT FINGER in Fig. T except there are more main con-
. tact fingers. On breakers rated 3000 and
Fi6. 7. 4000 ampere, the contact blade gshot ggilbée
MAIN CONTACT ASS | blade construction. Only the right handblade
mpg::gu 200 & 2000 is furnished with an arcing tip. The contact
- block assembly for a 3000 or 4000 ampere
. , ' arc chute is shown in Fig. 8.

'
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5. SPring
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7. SCREW

. SPACER 8. REAR PLATE
o CHANNEL 9. CHANNEL

FiIG. 9
AUXILIARY CONTACTS

ARC CHUTE AUXILIARY CONTACTS

To replace the upper gap electrode or the aux-
iliary contact fingers, proceed as follows with the
arc chute previously dis-assembled as described
in the section on the ARC CHUTE. Refer to Fig. 9.

1. Remove the auxiliary contact assembly from
the arc chute.

Removethe rear plate 8 from the channels by
loosening the four holding screws 7.

2.

. At thispoint the contact fingers 6 and springs
5 can be removed by sliding each finger out
of the retaining channels 4 and 9.

. To replace the upper gap electrode 1, the
rivets 2 must be driven out of the channels
and the upper gap electrode.

. The entire assembly is now completely apart.

. Toreplace the contact fingers 6 insert spring
5 in the recess provided in contact finger.
Insert the edge of the rounded end of the fin-
ger into the channel. Rotate the finger com-
pressing spring 5 until the upper end of the
contact finger can be inserted into the top of
the channel.

. The channels and fingers are assembled so
that the rounded end of the finger and the
wide flange of the channel are at the bottom
as shown in Fig. 9.

. The upper gap electrode 1 must be re-as-
sembled with new rivets 2,
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WIPING CONTACTS

: The wiping contact is an assembly of contact
fingers which are positioned in such a manner as
to maintain contact with the contact blade when the
breaker mechanism is operated. The wiping con-
tact assembly for a 1200 ampere breaker is shown
in Fig. 10,

The wiping contact is assembled to thetop con-
tact stud of each phase and is supported by an in-
sulator 14.

The wiping contact assembly serves two func-
tions, namely:

1. Ittransfers the current from the upper bush-
ing to the contact blade through line contact
gf dthe wiping contact fingers against the

lade.

2, It alsoacts as a guide for the vertical motion
of the contact blade throughout the operation
of the breaker mechanism.

When the breaker mechanism operates, the con-
tact blade 1, is moved vertically through the wiping
contact assembly. The pressure of springs 8 be-
hind each pair of contact fingers 5 gives a line con-
tact afa.mst both the connector 9 and the contact
blade 1. The operation of the blade causes the con-
tact fingers togive a wiping effect thereby maintain-
ing contact at all times with the blade. There are
rollers 2 front and rear of the wipinﬁ contact assem-
bly which keep the contact blade in line with thearc
chute and the stationary contacts. Felt wipers 3 are
provided to prevent grit from entering and to maintain
grease in the region of the contact fingers.

Disassembly
A. Todisassemble the wiping contact assembly:

1. First disconnect the terminal connectors
9 from bushing contact stud 11,

2. Remove bolts 6, and terminal connec-
tors.

3. Contact fingers 5 can then be removed.

B. Removal of the wiping contact assembly from
the breaker should be necessaryonly to re-
?lace the support insulator 14. Proceed as

ollows:

1. Disconnect terminal connectors from
bushing contact stud.

2. Remove the pin coupling, the wood oper-
ating rod to contact blade 1, and lift the
rod so that it is free from the blade.

3. Remove the four screws 12 holding the
wiping contact support to the support in-
sulator 14 and remove the wiping con-
tact assembly complete with bladetrom
the breaker.

Adjustment

There is no adjustment of this assembly other
than to align the entire wiping contact assembly. to
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WIPING CONTACT ASSEMBLY

LR Tl T

place the contact blade on the center line of the arc
chute. This should not be required unless the en-
tire assembly or supporting insulator is furnished
with four leveling screws 15 secured by socket head
screws. Line up of the contact block is afforded by
the four leveling screws.

The contact fingers 5 are self-adjusting and de-
pend on the correct machining of the wiping contact
support 13 for the proper contact pressure. - :

If cofxtact fingers are disassembled or new fin-
gers installed, it should be checked that the fingers
can be compressed and moved freely without bind-

Other Ampere Ratihg

The wiping contact assembly for 2000 ampere
is similar to Fig. 10 except that there are more
pairs of contact fingers.

Since the contact blades for the 3000 and 4000
ampere breaker are of the double blade construction,
the wiping contact assembly is slightly different than
shown in Fig. 10. The wiping contact support includes
a guide between the double blades and the connectors
are of cast copper construction rather than flat coppsr
bars. Guide bars to position the contact fingers bolt to
the comnectors and the fingers may be removed for in-
spection by first removing these guide bars.

CONTROL VALVES

The closing and opening control valves are id-
entical in principle of operation and largely so in

physical parts. The main distinction between the
opening and the closing control valve is the addition
of a manual trip and low pressure lockout device to
the opening valve. For the purpose of description,
the opening control valve is shown in cross section
in Fig. 11. This description applies equally well to
the closing control valve except as herein noted.

The opening and closing control valvesare elec-
tro-pneumatically operated to control the flow of

- highpressure air from the air receiver to the oper-

ating cylinders of the breaker mechanism. Both
valves are attached to the end of the front booster
cylinder. The opening control valve is pneumati-
cally connected from the air receiver to the two
opening booster cylinders and the opening dashpot
cylinder. The closing control valve, mounted on the
front booster cylinder for convenience, is connected
pneumatically from the air receiver to the closing
cylinder. Both valves consist of the following prin-
cipal parts. (Refer to Fig. 11).

1. An enclosing valve body 19.

2. A main valve piston 18,

3. An armature and pilot valve piston 12,

4. A solenoid operating coil 10.

5. A pressure timing chamber 32.

6. In the case of the opening control valve only,
an operating shaft 1 for the manual trip and
lockout device. :

Operation

The operation of the opening and closing control
valves is fundamentally the same, therefore this
section will also be treated collectively.

When the control valves are in the normal or
closed position, the spring 16 plus an unbalance of
air pressure above the main valve 18 holds the main
valve against the seat 22, thereby closing the valve.
The leakage of air around the top flange of the main
valve equalizes the pressure between the air space
24 and the upstream side. The area on which this
pressure acts is greater than that exposed to the
downstream air so an unbalance condition is obtain-
ed which holds the valve against the seat 22. Theair
trapped in the space 24 above the main valve is re-
tained by the pilot valve 12 which is heldagainst its
seat 15 by spring 9. S

To operate the valve, the solenoid coil 10 is en-
ergized electrically and attracts the pilot valve 12 in-
to the coil frame 31 causing it to move upward off its
seat 15. When the pilot valve moves, the trappedair
escapes through the pilot valve seat 15 intothe timing
chamber 32. The release of the air above the main
valve no longer maintains the unbalanced force con-
dition necessary to hold the main valve closed, there-
fore the main valve 18 moves up off its seat 22 and
allows the passageof air through the valve from the
air receiver to the operating cylinder. When the main
valve moves up, the probe 26 seated in the main valve
engages thepilot valve and holds it up after the sol-
enoid coil hasbeen de-energized by the opening of an
auxiliary switch intthe breaker control circuit. The
pilot valve 12 therefore can not return to its seat 15
until the main valve 18 has returned to its seat 22.
The main valve is closed by means of an unbalance
of forces onthe piston. During thetime that the main
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CONTROL WALVE

valve is lifted from its seat, air leakage around the
valve fills the timing chamber air space 382, air pass-
age 27 and air space 24 tothe required pressure nec-
essary to close the main valve 18. As soon as the
pressure in the timing chamber reaches the neces-
sary valve, the main valve returns to its normal
position. The probe 26 allows the pilot valve 12 to
seat, the high pressure air trapped in the timing
chamber 32 bleeds into the atmosphere through the
timing port 4, and the conditions for normal open-
ing are restored. -

The area of timing port 4 as compared with the
leakage around the main valve piston determines the
time required to build up sufficient pressure in the
timing chamber air space to close the valve, As
adjusted in the factory, the valve is held open 8 to
10 cycles after the mechanism has completed an
operation. By this arrangement, the valve timing
is pneumatically controlled, both seal-in and cut-off.

In order toobtain trip free operation, it is nec-
essary to gve preference to the opening control
valve over the closing control valve. This isespec-
fally important with the pneumatic seal-in arrange-
ment. Referring to Fig. 4, the air line 3 is connect-
ed between the down-stream side of the opening
valve and the timire chamber of the closing valve.

When the opening valve is energized the flow of air
through this line closes the closing control valve and
holds it closed by rapidly increasing the pressure
in the closing valve timing chamber. This air line
3 is provided with a check valve toprevent the flow
of air from the closing valve timing chamber to the
opelriing line when the closing valve is operated nor-
mally.

The pneumatic interlock pressure switch 63CI
which mounts on the opening control valve deflector
is also connected to the timing chamber of the clos-
ing control valve. Its comtact, Fig. 19, which is in
series with the closing relay coil, isnormally closed
and opens when the pressure in the timing chamber
is greater than 80 p.s.i. and closes when the pres-
sure falls to 30 p.s.l. Since operation of the open-
ing valve builds up pressure in the closing valve
timing chamber, the function of the switch is topre-
vent energization of the closing valve solenoid coil
until the pressure in the timing chamber has drop-
ped sufficiently to allow a complete normal opera-
tion of the closing control valve. .

Disassembly

To 'disassemi)l'e'ihe control valves, proceed as
follows, referring to Fig. 11.



1. Remove all air fittings and the four holding
bolts between the valve and the booster cy-
linder casting.

2. Remove the cap 3 from the timing chamber
body 6 and push the coil leads inside after
loosening the grommets 33. Remove the
timing chamber which is held in place by
}hree socket head screws inserted from be-

ow,

3. Note carefully the position of the coil frame

" so it can be reassembled to the same posi-
tion. After loosening the set screws 29 re-
move the coil frame and coil assembly from
the valve body using spanner wrench M-
6318667 P-1. The pilot valve 12 is free to
be removed from the coil frame which still
contains the solenoid coil 10,

4, After removing shims remove retaining ring
14 using special wrench M-6318623 G-1.
Then remove pilot valve seat 15, gasket 25,
spring 16, probe 26, and main valve 18, In
reassembling place gasket 25 over pilot valve
seat 15 and use retaining ring 14 to locate
the pilot valve seat correctly and tightly.

5. To replace the main valve disc 23, unscrew
the valve stem 21 from the valve pistonafter
first removing the set screw 17,

(=
.

The pilot valve disc 13 is crimped in place
and replacement of it will require a new pi-
lot valve and armature 12,

7. To replace the solenoid coil 10 disassemble
the two coil frames 30 and 31 which are
screwed together and locked by means of
twoprick punches in V-grooves in the lower
coil frame 30,

Adjustment

If no parts have been replaced, the valve should
require no adjustments when reassembled provid-
ed the coil frame has been located in'its original
position,

If the pilot valve and armature 12 has been re-
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placed it may be necessary toadjust the position of

the coil frame. The probe lift,amount probe 26 lifts
pilot valve 12, (.030" minimum to .060" maximum)
can be measured by pushing the valve stem from the
bottom until the main valves stops against the bot-
tom of the pilot valve seat 15. Adjust the coil frame
by inserting shims on top of the retaining ring 14 so
that the lift of the pilot valve when the coil is ener-
gized is from ,005" to .015" greater than the probe
11ft.

If the main valve 18 is replaced it will be nec-
essary to check the timing of the valve to see that
the valve closes between 20 and 25 cycles. Since
the clearance between the main valve and the valve
body may bedifferent it may be necessary to change
the sizeof the timing port 4. Increasing the size of
the timing port will increase the valve time.

BLAST VALVE AND DAMPER

The mechanically operated blast vzive, Fig. 12,
regulates the flow of high pressure air from the air
receiver through the air line manifold and into each
arc chute. Operationof the blast valve supplies high
pressure air to the arc chute prior to contact part-
ing on the opening stroke and prior tocontact mak-
ing on the closing stroke. The valve is held open
mechanically long enough to insure maximum chute
‘pressure during the period of interruption. The typ-
ical operating curves, Fig. 18, show the position of
the breaker stroke at which the blast valve operates.

Operatian

Referring to Fig. 12, when the mechanism is
operated either closing or opening, rotation of the
main mechanism shaft 12 moves the blast valve cam
11 until it engages the roller 13 of the valve oper-
ator 9 and rotates it about the pin 10. The blast
valve operator then engages the blast valve stem
cap 35 moving the valve stem 37 upward and lifting
the blast valve disc 3 from the valve body 34. This
opens the valve and admits air through the valve:
body and the damper housing 30 into the air mans-
fold 21. Further rotation of the mechanism dis-
engages the blast valve cam 11 from the blast valve
operator 9. The combirfed force of the. spring 36
and the unbalanced pressure on the top of the valve
disc retainer 2 causes the blast valve to reset it-
self.

In order to conserve air in the air receiver, a
damper mechanism is incorporated with the blast
valve to limit the flow of air into the arc chute ona
closing operation. This is possiblebecause the need
for high pressure air is much less on closing thaa
on opening.

The damper 25, rotates with the shaft 27 and is
actuated by air piston 20 and spring 19, Air cylin-
der 17 has two air inlets 14 and 15. Spring 19 nor-
mally holds the damper 25 open but on an opening
operation air entering inlet 15 coming from the open-
ing control valve holds the piston 20 as shown. Air
is admitted through the air inlet 15 on opening to
assure, if necessary, fast opening of the damper fol-
lowing a closing operation.

On a closing operation, air from the closing con~
trol valve enters air inlet 14 behind the piston 20
and moves connecting rod 29 which rotates crank 28
and closes the damper during the closing operatioan. -

Disassembl

To disassmble the blast valve for inspectiom
of the blast valve disc 3, Fig. 12 proceed as follaws:

1. Remove the bolts and the inspection cover 2,
Fig. 3, fromthe top of theair receiver. This
inspection hole is directly opposite the blast
valve assembly,

2. Move spring retainer 6, Fig.12 upward com-
pressing spring 36 to expose pin 7. With the
spring retainer held in this position, drive
the pin 7 out of the blast valve stem 37, This

¢
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MANUAL TRIP AND LOW PRESSURE LOCKOUT

allows removal of the blast valve stem cap
35 from the blast valve stem.

3. Reach through the inspection hole in the air
receiver and remove the blast valve assem-
bly of stem 37, valve disc 3, and the valve
disc retainer 2, Visual inspection can then
gf made of the condition of the blast valve

sc.

Remove cotter pin and nut 1 from valve stem
387 to replace valvedisc 3 and valve disc retainer 2
assembly.

Toremove the entire blast valve body, it is first
necessary to remove the damper and damper hous-
ing. Proceed as follows: '

1. Remove the pin coupling connecting rod 29
to crank 28,

2. Remove the bolts holding the clamping rin
22 and adapter 24 to damper housing 30 an
slide the clamping ring, gasket 23, and dam-
per down on the air line manifold 21.

3. Remove bolts fastening damper housing tc
blast valve body 34. :

4. Remove damper housing with damper 25
shaft 27 and crank 28,

5. Remove bolts 38 which fasten the blast valv:
body tothe air receiver. Lower and turnth
blast valve body to remove it from the break-
er,

To complete the disassembly of the operatin
mechanism of the damper: .

1. Remove air lines from air inlets 14 and 1£

2. Remove bolts holding cylinder 17 to mech
anism frame 8. This will permit remova
of the spring 19 and piston 20.

The blast valve has been correctly installe
and adjusted in the factory. However, after eac
inspection of the blast valve disc, or removal of th
blast valve, it is necessary to check the clearanc
between the blast valve stem cap 35 and the operat
ing button 33 in the fully closed position.. With 2&
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g.s.i. in the air receiver, this clearance should be

2inch + 1‘{52 inch and is obtained bg varying the
shims 32 Gnder the operating button 33,

MANUAL TRIP AND LOW PRESSURE LOCKOUT

The ARA circuit breaker is equipped with a
manual t:,‘f and low pressure lockout device which
is attached to the manual trip shaft of the o enhg
control valve, This device is to allow operation
the breaker when electrical contact is lost, but to
prevent operation at receiver pressures lower than
required for satisfactory interruption of any fault
current. The device prevents the manual tripping
of the breaker when the pressure in the air storage
receiver is below 185 p.s.i, This device is shown
Fig. 13 and mounts on the top of the ope control
valve, Operationof the manual trip lever 4lifts the
trip valve shaft 1 picking up the pilot valve andarm-
ature of the control valve, Operation of the control
valve follows as outlined under the section CON-
TROL VALVE, see Pages 15 and 16.

Operation

The principle of operation of the lockout is as
follows:

Alr storage receiver pressure is admitted into
air chamber 17 and actuates the pressure bellows
18. Action of the pressure bellows is transmitted
to the lockout arm 24 by means of bellows rod 16,
The lockout arm pivots about pivot pin 15. Under
low pressure conditions the lockout arm assumes
the position as shown in Fig. 13 whichprevents oper-
ation of manual trip lever 4. Upder normal pres-
sure conditions the lockout arm moves to the left
of position shown and allows operation of the man-
ual trip lever. The action of the pressure bellows
18 is counterbalanced by springs 9and 13 whichcan
be adjusted by adjusting nuts 8 and 11, By use of
these nuts, the dc;geratmg range of the devicecan be
selected. The erential between pick upand drop
out 1s adjusted by positioning of the magnets 21 and
23 by means of the adjusting screws 20and 22, These
magnets tend to hold the lockout arm in each position
and determine the differential of air pressureon the
bellows 18 to cause operation, The lockout arm 24
should always stop on the frame stop 19 and not on
either magnet 21 or 23. As set in the factory there
is a slight clearance between these magnets and the
lockout arm. :

The holding magnet § assures that a definite
force is required to move the manual trip lever 4.
This assures that the opening control valve cannot
be shocked open, Stop nut 6 1s adjusted so that
the manual trip shaft neither lifts or tends to close
the pilot piston of the opening control valve. Aux-
iliary manual trip lever 8 is provided as an exten-
sion for manual trip lever 4 on breakers with deep
operating mechanisms,

PRESSURE SWITCHES

There are four pressure switches furnished
with the ARA circuit breaker similar to that shown
on Fig, 14, There is a pressure switch in both the
closing and opening control circuits as shown in the
wiringdiagram, Fig. 19, Theobject of these switch-
es 18 to prevent the operation of the breaker at a

pressure lower than that required for satisfactory
operation. The third pressure switch operates an
alarm indicating a condition of low %ressure in the
air receiver. ese pressure switches are located
on the breaker control panel at the front of the met-
al cell, see Fig. 2. The fourth pressure switch has
been described inthe sectionon CONTROL VALVES,

Qgeratlon

Referring to Fig. 14, the operation of these
switches is as follows: :

Each of the first three switches is connected to
an air manifold which in turn is piped to the air re-
ceiver. Pressure for operating the switch enters
through the air inlet at the bottom of the pressure
chamber 8. The air pressure then actson a bellows
located in the pressure chamber. This moves pis-
ton rod 7 whichacts on beam 10 pivoted at the beam
gvot 9. This in turn loads the contact arm 4 which

free to turn about the contact arm pivot 5. The
force of the pistonrod 7 is counterbalanced by sprln§
11, When the force exerted on beam 10by spring 1
is greater than the force exerted by the piston rod
7, the contacts 2 are held in the closed position.
As the pressure in the air storagereceiver increas-
es the force exerted by the pressurebellows through
iston rod 7 on beam 10 increases and the contacts
open.

There are two adjustments on the pressure
switch. Adjusting screw 12 can be turned through
the top of the moulded case by means of a screw
driver. Thus the compression of spring 11 can be
varied. Adjusting cam 1 can also be rotated by
means of a screw driver through the top of the

o
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DOUBLE-ACTING CHECK VALVE

moulded caseto varythe electrical point. This later
adjustment determines the differential between con-
tact m and contact parting. Electrical connec-
tion is made to the switch at terminal screws 3 and

The above description applies to pressure
switches 63A and 63CI whose contacts are closed
with zero air pressure. The construction of pres-
sure switches 63C and 63T whose contacts are open
with zeroair pressure is similar except for the lo-
cation of contact arm pivot 5.

The adjustment of these switches should be
checked at every major inspection period as out-
lined in the section ADJUSTMENTS, Page 5.

DOUBLE ACTING CHECK VALVE

Each breaker is equipped with a double acting
check valve, Fig. 15, in the air supply line. The
purpose of this valve is to block too rapid a flow of
air intothe breaker air receiver and to prevent any
reverse flow of air from the breaker air receiver
back into the air compressor system. Thus, should
the compressor system fail, there will be suffictent
air retained in the breaker air receiver to operate
the breaker and also should the blast valve stick in
the open position, the entire air system will be pro-
tected from exhaustion. ,

Qgeratlon

The piston 3, Fig. 15, seats against the valve
body 1 under normal conditions as shown so that the
valve disc 2 forms an air tight seal to prevent re-
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verse flow, When the supply valve is opened, the
air pressure on the upstream side of the piston 8
overcomes the force of springs 6 and 7 and forces
piston 8 anddisc 2 away from its seat. Flow is thus
established through the valve, If the rate of flow is
too great (60 p.s.l. differential approximately) the
valve surface 4 of the piston 3 seats on the valve cap
and hence shuts off the flow of air. The valve will
thus remain closed until the upstream pressure at
the check valve body is decreased to less than the
spring force. This can be effected by closing the
breaker inlet valve; the seat of the valve surface
4 on the valve cap 5, being metal to metal will leak
slightly so that air trapped between the inlet valve
and check valve will gradually leak past the piston,
allowmf the pressure to drop and the check valve
to reset.

When filling the breaker air receiver, the inlet
valve should be opened slowly in order to prevent
the check valve from sealing shut because of exces-
sive pressure differential. If this occurs, the inlet
valve should be closed until the check valve resets
as described above. Resetting can be determined
by a slight **thump'’ at the check valve.

Disassembly

To replace or inspect the disc, 2, disassemble
as follows: - ‘

‘. AIR RECEIVER
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1. Remove the valve cap 5 by unscrewing from

« valve body 1.

2. Remove springs 6 and 7.

3. Remove piston 3 from valve body.

4. If necessary, the disc 2 can be replaced by
removing screw 8, '

SAFETY VALVE

Each breaker air receiver is equipped with a
safety valve for protection inst over-pressure
conditions., This valve has been adjusted by the
valve manufacturer to blow off at the value indic-
ated on the valve nameplate. Each valve has been
tested for leakage before installation on the break-
er. No attempt should be made toreadjust or change
the setting of these valves.

DRAIN VALVE INTERLOCK

Thedrain valve or blow-off valve, is interlock-
ed with the mechanism and the maintenance closing
device so that the maintenance closing device can-
not be used unless the drain valve is open and the
drain valve cannot be opened, or closed, unless the
breaker mechanism is in the fully open position.
Fig;ltxie 16 shows the drain valve in the fully opened
position,

An extension to the handle of the drain valve 5
and a guard 4 are connected so that the guard cov-
ers the end of the mechanism shaft 3when the drain
valve is closed and leaves the end of the shaft free
to receive the maintenance closing device when
the drain valve isopen. A pin § welded to the guard
rides in a slot in the shaft and prevents movement
of the rd, and consequently operation of the
drain valve, except when the breaker mechanism
is in the fully open position.
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Fie. 17

MAINTENANCE CLOSING DEVICE 3000 AND
4000 AMPERES

MAINTENANCE CLOSING DEVICE

A removable maintenance closing or manual
device is provided in order to manually close and
open the breaker during installation adjustments
and maintenance. This manual device {its over the
right hand end of the mechanism Operatln¥ shaft,
the end of which is machined in the shape of a hex-
agon. The manual cannot be placed on the shaft un-
til thedrain valveis open as explained previously.

For breakers rated 1200and 2000 amperes the
maintenance closing device consists of a box wrench
with an extension handle. Fig. 17 shows the main-
tenance closing device for breakers rated 3000 and
4000 amperes. A hook bolt and wing nut are pro-
vided to hold the manual to the channel across the
front of the breaker housing.

RENEWAL PARTS

When ordertnf renewal parts, address thenear-
est Sales Office of the General Electric Company.

Give the Reference Number and Name of the
part as shown in this Instruction Book, together with
all the information that appears on the Air Blast
Circuit Breaker Nameplate of the equipment.

Specify the quantity of each part required.

If available, furnish also the Requistion Num-
ber under which the apparatus was furnished.

Recommended Renewal Parts

For a list of renewal parts recommended for
retention as stock, refer to the initial pages of the
Instruction Book of whichthesebreaker instructions
form a.subdivision.
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