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PRECAUTIONS TO BE O BSERVED 

IN THE INSTALLATION, OPERATION, & MAINTENANCE 

O F  OPERATING MECHANISM 

1 .  Th is equipment ca nnot be operated unti l the shipping wedges a nd ties have been removed. This 
equipment should not be operated u nti l  a l l  adjustments have been checked . 

.-------- &,DANGER A--------, 

Extreme care should be exercised to prevent tripping of the breaker 
while removing shipping wedges and ties because the breaker will 
move so fast that anyone caught by moving parts may be seriously 
injured. 

2 .  Use the connection diagram accompa nying the operating mechanism i n  a l l  cases when testing 
and connecting up the mechanism. Check al l  wires for looseness. 

3. Before manua lly jacking breaker closed for adjustment or maintenance purposes, the 
"PNEU-DRAULIC" system m ust be at zero pressure and pressure bleed va lve left in the open 
position. D.C.  supply should be disconnected. 

4. Before attempting a power closure of breaker through means of manual  operating lever on 
control va lve, hydra u l ic pressure in accumulator must be ra ised to a min imum of 1 00  PSI 
above lockout pressure. 

5. Do not reconnect D.C.  supply unti l  system pressure has b u i lt up to a va lue greater than 
precharge pressure . 

.--------- &,DANGER A--------, 
Do not use the closing device with breaker energized or control power 
connected, or when the PNEU-DRAULIC operator system bleed valve 
is closed. 

6 .  Always remove maintenance closi ng device a nd store i n  a safe place before operating breaker 
electrica l ly .  This wi l l  prevent any possib i l ity of damage to equ ipment from device working off its 
support during successive breaker operations. 

7. This equ ipment is shipped with the hydrau l ic fluid in  the reservoir .  The piping system should be 
checked for possible leaks that may develop during shipment. 

A petroleum base hydrau l ic  fl u id compounded in accordance with MIL-H-5606 specifications is 
suppl ied in the hydrau l ic system.  Any hydra ul ic  f lu id added should meet this specification. The 
system may be drained a nd refi l led with a fl uid of equiva lent properties. 

See Section 35 "Hydra ul ic  F lu ids" for l i st of approved hydra u l ic fl uids. 

8. When necessary to bleed system pressure to zero with the hand operated pressure b leed va lve. 
It is preferable to momentar i ly close this va lve a few times during the bleeding process to avoid 
possible foaming of the f lu id in the reservoir.  

9. Before adding additional  flu id to reservoir, system m ust be bled to zero PSI .  (Fa i l u re to heed this 
warning may resu lt in overf i l l ing of reservoir  ca using loss of expa nsion space and overflow of 
fl u id when system is later to bled to zero). 
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10. To avoid fa lse accumulator precharge readings, a m in imum wa iting period of 10 m i n utes is 
necessary, after e ither adding n itrogen to separator bag or dra i n i ng system pressure to zero PSI, 
before taking readings. 

See Section 35 for complete instructions. 

11. When performing test electrica l trip-free operations, the trip coi l should be energized through 
the main breaker contacts . 

.-------------------- N OTE ---------------------� 

If conditions necessitate energization of the trip coil through the "A" 
stage of the auxiliary switch, the "A" stage should be adjusted to 
make at the breaker contact position. This results in an accurate 
simulation of actual conditions existant when the breaker is closed 
against a fault while in service. 

The operator is designed to perform satisfactor i ly  u nder electrica l trip-free conditions. However, 
if the "A" stage is not readjusted, the breaker load is released so early in the operator stroke 
that the u nexpended kinetic energy of the c losing cyl i nder, i nstead of being absorbed i n  a 
norma l ma nner by the breaker load, must be absorbed by the operator. Th is, u nnecessari ly, 
creates conditions which can only have adverse affect on the l i fe of the operator. 

12. To avoid damage to l ift rods and breaker mechanisms, do not trip operating mechanism before 
f i l l ing breaker tanks and shock absorbers with o i l .  To open breaker slowly, block release latch 
(473 Fig .  4C) in  pos ition to prevent accidenta l spi l lout. Insta l l  ma intenance clos ing device and 
jack ram roll (413) up off prop latch (416). Block prop latch (413) out of way and using slotted 
handle of hydra u l ic jack open release valve of jack s l ightly and a l low breaker load to open 
operating mecha nism s lowly. Control speed of opening by adjusti ng position of release valve on 
hydra u l ic jack as requ i red. 

� DANGER A ---------, 

Keep hands free of the breaker while the operator or jack is 
descending. 

13. When checking out operator run down, do not operate more tha n two operations below lock-out 
pressure. 

Operating at too low a pressure creates the possib i l ity of the breaker sta l l ing in  a partia l ly 
closed position due to running out of hydra u l ic f lu id i n  the accu mulator. 

Section 33 
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PNEU-DRAULIC OPERATOR 

GENERAL 

INTRO DUCTION 

The instructions included in this book a re to aid you in obta in ing longer and more economica l service 
from your Siemens-Al l is  equipment. The successful operation of this equi pment is dependent u pon 
proper instal lation and care as wel l  as proper design and manufacture. By distributing this 
information to your  operators and engineers you ca n assu re proper insta l lation and operation 
result ing in better service and lower maintenance cost. 

R ECEIVING 

Each operator a nd its associated apparatus has been carefu l ly checked, inspected, and packed at the 
factory by workmen experienced in the proper handl ing of electrica l equipment. Immediately upon 
recei pt of this equipment remove a l l  packi ng traces and examine parts, checki ng them against the 
packing l ist, careful ly noting a ny damage incurred in transit. If damage is d isclosed, a damage c la im 
should be fi led at  once with the transportation company. In  addition, Siemens -Al l is should be 
notified. 

The hydrau l ic system is shipped fi l led with oil at zero pressure. The system should be inspected for 
leaks when received and pressu re raised to operating pressure to check high pressure fittings. 

STORAG E 

When this apparatus is to be stored for any length of time, a location should be selected which is 
c lean, dry a nd not exposed to possible corrosive gases or mechanica l injury. Al l  machined surfaces 
should be s lushed to prevent corrosion . Particular ca re should be taken to protect insu lating parts 
which might absorb moisture .  Al l  conduit openings should be sealed. A periodic i nspection schedu le 
should be set u p  for the protection of this stored equ ipment. The hydra ul ic  o i l  suppl ied is a rust 
inh ibitive oi l ;  therefore, no precautions a re necessary for storage with regards to the hydrau l ic 
system.  

The operating mechanism housing is weatherproof. However, to prevent corrosion due  to  moisture 
condensation with in  the cabinet, the space heaters furnished should be energized as soon as 
possible even to the extent of using tempora ry wiring. 

INSTALLATION 

R EMOVAL O F  BLOCKIN G  AND PUTTING BR EAKER INTO OPEN POSITIO N 

As received, the breaker operating mecha nism wil l  be braced i n  the closed position and for a breaker 
shipped with bushings insta l led there may be bracing or strapping with in  each tank. 

Fi rst careful ly remove any bracing or strapping from inside the tanks leaving the operating 

mechanism braced as a safety preca ution . Then careful ly remove the blocki ng from the operator. 

Section 34 
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The breaker should now be "slow opened" using the maintenance closing device. Do not disturb the 
trip latch. Put the maintenance closing device in place and pump it up unt i l  the load is removed from 
the operator prop latch. The prop latch can now be pried out from under the toggle roll and the 
breaker let out slowly aga inst the maintenance closing device . 

...------- � DANG ER A ---------. 

KEEP HANDS FREE OF THE BREAKER WHILE THE OPERA TOR OR 
JACK IS DESCENDING. 
When using the maintenance closing device on breakers with 
pneudraulic operators, the accumulator pressure must be at zero and 
the pressure bleed valve between accumulator and oil reservoir must 
be left open. 

Section 34 
Page 2 www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



DESCRIPTION 

The Type PH-33T-5 "PNEU-DRAULIC OPERATORS" is designed for use with outdoor oi l c ircuit 
breakers. Th is un it includes a mechanical ly trip-free operati ng mechanism, a high speed tripping 
device, and a "PNEU-DRAULIC" system for closing power. The operati ng mechanism and a l l  
associated equ ipment, is located within the operator housing fastened to the front of  the  leading 
breaker tank. 

FLUID SYSTEM (Ref. Fig. 1 & 2) 

The "PNEU-DRAULIC" f lu id system stores oi l  in the accumulator at high pressure and in sufficient 
qua ntity to supply the necessary power required for satisfactory operation or operations of the 
hydrau lic cyl inder. 

Hydra u l ic flu id in the reservoir  flows at atmospheric pressure through a submerged fi lter to the 
power pump. 

Ra ising of system pressure requires thE pressure bleed valve to be in  the closed position (handle 
turned clockwise). Pressure may then be ra ised by operation of the power pump. Hydrau l ic fluid flows 
from the power pump through check valve "B" into the accumulator where it is stored u nder 
pressure for use on demand. A pressure rel ief valve is incorporated in  the system to prevent the 
possib i l ity of excessive pressure a rising during power pump operation. 

A hand pump is ava i lable, as an optional accessory, to manual ly raise the system pressure for 
emergency power operations. 

During operation, high pressure oil flows from the accumulator through the control valve as 
described u nder "OPERATION" and is exhausted back to the reservoir  at the completion of the work 
cycle. 

HYDRAULIC FLUID (Ref. Fig. 2) 

O utdoor oi l  c ircuit breakers, due to seasonal and even day-to-day weather conditions. are subject to a 
wide range of a mbient temperature conditions. To provide proper lubricity for the protection of 
moving parts, and mainta in  proper f lu id viscosity to provide rel iable operating characteristics over the 
fu l l  range of these a mbient temperature conditions, the f lu id must have a high viscosity index. 

To provide these properties the "PNEU-DRAUUC" system is furnished with a hydra u l ic f luid 
compounded in  accordance with MIL-H-5606 specifications. This is a petroleum base flu id which 
conta ins inhibitors to min imize oxidation (sludging), corrosion, foaming, and a lso conta ins an anti
wear agent. This i s  a nearly constant viscosity f lu id with a viscosity i ndex of 232, a pour  poi nt of -75 
degrees F., a flash poi nt of 205 degrees F. Its viscosity is 77 SSU at 1 00 degrees F.  and 601 SSU at 0 
degrees F. This is a red f lu id.  

The fol lowing are hydrau l ic fl u ids which meet this specification . These are compatible with each 
other a nd may be used as required . 

The Texas Compa ny "TEXACO AIRCRAFT HYDRAULIC OIL "AA" 
Humble Oi l  & Refin ing Compa ny "ESSO UNIVIS J-43" 
Mobi l Oi l  Company "MOBIL AERO HYDRAULIC OIL  HFA" 
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HYD RAU LIC POWER U N IT (Ref. Fig. 6, 6A & 68) 

The hydra u l ic  power u n it cons ists of a motor driven hydra u l ic  pump mounted inside of a reservoir, an 
i ntegra l ly mounted pressure rel ief valve, and check va lve. 

The reservoi r  (656), with a tota l capacity of 8 gal lons, provides sufficient working vol ume to charge 
the hydra u l ic system a nd the accumulator to the requ i red pressure and provide an adequate vol ume 
to compensate for temperature changes. 

A column type f lu id level sight gauge (655) is provided on the front of the reservoir.  Proper f i l l  leve l,  
with system pressure at 0 PSI, is indicated by arrows located 5 inches below the top of the reservoir.  
Hydra u l ic f lu id should be visible in the lower end of the sight gauge at al l  t imes. 

r------------ CAUTION ------------. 

BEFORE ADDING ADDITIONAL FLUID TO RESERVOIR, SYSTEM 
MUST BE BLED TO ZERO. (FAILURE TO HEED THIS WARNING MAY 
RESULT IN OVERFILLING OF RESERVOIR CAUSING LOSS OF 
EXPANSION SPACE, AND OVERFLOW OF FLUID WHEN SYSTEMS IS 
LATER BLED TO ZERO.) 

The entire un it ca n be removed by discon necting the piping and removing four mounting bolts, or the 
reservoir  may be dropped for inspection or service without dra in ing the system by remova l of the six 
reservoir  mounting bolts. 

This hydraul ic  power un it uses a piston type pump (663). This pump (663) is fla nge mounted on a 
pump extension (641 ) which p laces the pump in  a tota l ly submerged position under a l l  operating 
conditions. The pump and motor shafts are connected through flexible coupl ings (639 & 665) and 
pump shaft extension (640). All  shaft connections are keyed. 

A replaceable twenty five m icron fi lter element (660) is insta l led at the suction i n let of the pump and 
is secured i n  place by stud (642). 

This hydraul ic  power un it is a lso equ ipped with an auxi l l iary fi lter element (659) and suction l ine 
(657) for use with an optiona l accessory hand pump.  

The rel ief valve (630) is adjustable with i n  a range of 1 000 PSI to 3300 PSI .  The slotted adjusting 
screw (635 Fig. 6E) is located on the front face of the manifold assembly and is accessible by removal 
of hexagonal cap (636). Adjusti ng screw (635) is turned clockwise to raise,  or cou nter-clockwise to 
lower the rel ief valve pressure setting. (Cracking pressure is set 300 PSI above normal operating 
pressure.) After completion of adjustment, replace hexagona l cap (636) after making sure the seal 
ring (634) is in place. 

The reservoir f i l ler cap (652) is mounted on top of reservoir  (656) at the manifold (653) and has a 40 
m icron fi lter element which removes foreign particles from the outside a i r  as the reservoir  breathes 
dur ing changes of oil leve l .  

A check valve (61 7) is mounted with in  the manifold (603). When an  optiona l accessory hand pump is 
used in  the system, this check va lve is placed between the hand pump and the hydra u l ic  system . It 
serves to isolate and protect the hand pump from system pressure surges. 
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CONTROL VALVE (Ref. Fig. 3 & 3A) 

The hydrau l ic control valve is a so lenoid control led, pi lot operated norma lly closed, three way 
d irectiona l control va lve of the ba l l  poppet type. High carbon chrome a l loy steel ba l ls  in combi nation 
with conical seats are uti l ized to provide positive metal-to-metal poppet seati ng. Poppet seats are 
pressure sea led and self cleaning, therefore, not susceptible to fine d i rt particles. 

Be ing an integra l part of the power cyli nder assembly, the main control valve body serves a dual  
purpose, a lso acting as the cyl inder base. 

Actuation of the control valve may be in itiated electrica l ly or manual ly as described under 
"OPERATION. " 

POWE R CYLIN DER (Ref. Fig. 3) 

The power cyl i nder of the "PNEU-DRAULIC" operator is a high speed double acting cyl inder 
specifica l ly designed for circuit breaker appl ication. 

Operation of the power cyl inder during normal operation is accomplished by pressure acting on the 
large differentia l  area existing between the upper and lower faces of p iston (332). The upper section 
of the cylinder being d i rectly connected to the accumulator, is exposed to fu l l  system pressure at a l l  
t imes providi ng fast positive resetting of  the ram. 

"0" Rings are used for al l  static seals a nd "Quad" rings or Polypak Rings in  conjunction with anti
extrusion back-up washers for a l l  dyna mic seals.  

Wiper rings are provided on both upper ram (330) and lower ram (322) to prevent the entrance of any 
contaminating particles wh ich might otherwise damage seals. 

ACCUMULATO R (Ref. Fig. 2 & 1 3C) 

The accum ulator is a h igh pressure storage chamber in which the potentia l  energy of incompressible 
o i l  under high pressure is stored against the dynamic force of a compressible gas, in  this case oi l  
pumped or dry nitrogen. The accumu lator consists of a steel a l loy shel l  (1 351 ), a special  XN-1 206 
high density Buna N separator bag (1 352) incorporating an integra l ly molded high pressure gas valve 
(1 367) a nd an  oi l  port assembly ( 1 363). 

The high pressure gas valve, (1 367) located at the upper end of the accumulator is used for the 
introduction of gas precharge pressure into the separator bag. A special  high pressure, spring loaded 
pressure seated va lve core (1 356) is provided to protect agai nst loss of this precharge. As an added 
preca ution, an additional seal is provided through the use of a valve guard (1 353) and dyna-seal 
washer (1 354) assembly. Before insta l l ing valve guard and dyna-seal ,  careful ly check va lve core 
(1 356) for leakage and l ubricate dyna-seal washer (1 354) l ightly with wh ite petroleum or vasel ine. 
CAUTION: Do not overtighten valve guard .  After insta l l i ng hand tight, snug up l ightly with wrench to 
compress resi l ient portion of dyna -seal washer. 

The poppet va lve (1 364), located in  the oil discharge port, is used to prevent extrusion of the 
separator bag through the port when system fl uid is at zero pressure. S ince the accumulator has 
been previously precharged with nitrogen gas at a predeterminded pressure, f lu id must in it ia l ly enter 
at precharge pressure. 

Introduction of fluid at a pressure above gas precharge pressure causes the poppet va lve (1 364) to be 
l ifted open as the relatively incompressible fl u id compresses the n itrogen in  the separator bag, 
thereby fi l l i ng the shell with an  oi l  volume equal  to the reduction in  vol ume of gas due to the 
increased pressure.  With system under pressu re, the separator bag floats in  a state of equ i l ibr ium, 
acting only to separate two mediums at eq ual  pressure.  
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Due to the natural process of osmosis (the slow diffusion of gas through the pores of the separator 
bag), it is possible to experience a slight decrease in the precharge pressure. This diffused gas wi l l  
become entrapped in the upper section of the accu mulator shel l .  U p on b leeding system pressure to 
zero, this free gas may be discharged throu gh the reservoir filler-breather cap .  Th is is a normal 
condition and not an indication of a damaged or ruptured separator bag. 

The accumulator separator bag is precha rged with "dry nitrogen gas" to the pressure specified on the 
operator nameplate. To avoid fa lse accumu lator precharge readings, a m inimum waiting period of 1 0  
minutes is necessary, after e ither adding nitrogen to separator bag or draining system pressure to 
zero PSI. before taking readings. 

During the addition of nitrogen, compression of the gas in the accumulator separator bag is adiabatic 
and fol lows Boyle's Law. As precharge pressure is ra ised, the temperature of the gas goes up 
resu lting in an init ia l  fa lse h igh pressure reading unless waiting period, to a l low gas temperature and 
pressure to stabi l ize and drop to ambient, is observed. 

O PTIONAL GAUGING AND PR ECHARGING DEVICE (Ref. Fig. 1 3A & 1 3D) 

An optional ga uging head assembly and charging hose assembly is ava i lable.  

The gauging head assembly consists of a gas ch uck ( 1 3 1 2), a bleeder valve (1 31 3), a gas charging 
(tank) va lve (1 304) and pressure gauge (1 303) mounted into an adapter (1 3 1  0) which is mounted 
d irectly on the gas valve of the accumulator. 

The charging hose assembly ( 1 302) is used to connect the ga uging head assembly ( 1 301 ) to the 
nitrogen bottle.  It consists of a 1 0  foot hose ( 1 306) with a swivel connector (1 305) at one end and a 
gland nut assembly (1 308) and ( 1 309) at the other . 

.----------------------- N OTE----------------------� 

Ref. Fig. 1 3D 
Several changes have been made in the ASAB57. 1 and The 
Compressed Gas Association CGA -896 standards in designated oil 
pumped dry nitrogen gas valve outlet connections. The earlier 
CGA -550 valve outlet connection standard was briefly replaced by the 
CGA -590 connection which was later replaced by the CGA -580 
connection as their latest standard. 

Optional charging hose assemblies are furnished with a mating gland 
nipple and gland nut to match up with the latest CGA -580 nitrogen 
cylinder gas valve outlet connection . 

..--------------- NOTE --------------, 

Request CGA identification of the N2 outlet connection when order
ing cylinders. If the cylinder outlet does not match the hose 
connector, request the required CGA adapter. 

Refer to Fig.  1 3D showing deta i ls of the three different CGA valve outlet connections involved for a 
visual  identification of the correct CGA adapter if required. 

If the local gas suppl ier has changed over completely to the latest CGA-580 nitrogen gas va lve outlet 
connection, older charg ing hose assembl ies can be updated by si mply replacing the present gland 
nipple (1 308) and gland nut (1 309) with a new CGA-583 nipple and CGA-584 gland nut ava i lable 
from the gas supplier. 
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ACCUMULATOR PR ECHAR G E  - G E N E RAL 

Accumulator ?recharge Pressure may be readi ly and properly checked without the use of any 
a uxi l iary gauging device, or an auxi l iary gauging device (F ig .  1 3A) can be used. 

TO CH ECK ACCUMULATO RS PR ECHARG E  (Without Auxiliary Gauging Device) 

1 .  Open pressure bleed va lve and drain system pressure to zero PSI .  

2 .  Allow system to set at zero pressure for a minimum of 1 0  m inutes: 

.----------------------- N OTE----------------------� 

It is essential to allow the system to stabilize at zero pressure, as 
removal of the fluid causes the nitrogen gas to expand and create an 
initial drop of temperature resulting in a false pressure reading. 

3 .  Refer to operator nameplate for recommended precharge pressure . 

.------------------------ N OTE -----------------------. 

Precharge pressure specified is given at an average ambient 
temperature of 70°F. Indicated gauge pressure will change with 
variations in temperature. 

4. Record current ambient temperature. 

5. Refer to F ig .  1 4. From temperature va lue recorded in Step 4, draw a vertica l l ine upward to 
intersect the proper precharge curve determined in Step 3. From this point of intersection, draw 
a horizonta l l ine and read corrected precharge pressure at vertical edge of chart. Th is va lue is  
the required precharge pressure under the current ambient temperature conditions. Record 
this va lue for later use. 

EXAM PLES 

Specified precharge pressure (at 70 degrees F) is 2000 PSI .  

A. Ambient temperature at time of reading is 30 degrees F.  Normal corrected precharge 
pressure reading wi l l  be 1 847 PSI. 

B .  Ambient temperature a t  time of reading i s  9 0  degrees F .  Normal corrected precharge 
pressure reading wi l l  be 2076 PSI .  

6 .  Close pressure bleed va lve. 

7 .  With control va lve i n  normal position, raise system pressu re from zero with power pump.  The 
system pressure ga uge needle wil l  rise rapidly to precharge pressure then level off and slowly 
rise above. 

Compare this ind icated pressure reading with the temperature corrected value 

determined in Step 5. Indicated pressure reading should agree with the temperature 

corrected value within plus or m inus 1 00 PSI. 

If the precharge pressure, ind icated on the pressure gauge, exceeds 1 50 PSI below the corrected 
precharge pressure va lue determined in Step 5 it wi l l  be necessary to add nitrogen and restore 
precharge pressure to the corrected va lue. 
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TO CH ECK ACCUMULATOR PRECHAR G E  (With Auxiliary Gauging Device) 

8. Fol low procedure outl i ned in Steps 1 through 5.  

9. To insta l l  the gauging head assembly (1 301 ), retract valve core depressor shaft in  gas ch uck 
(1 3 1 2) by turning bar handle (1 3 1 1 )  counter-clockwise unti l  it stops rotating .  Mount swivel of 
gas chuck on accumulator gas valve stem, compressi ng gasket in  swivel to prevent gas leakage. 

1 0. Check precharge pressure by turn ing bar handle (1 3 1 1 )  clockwise unti l shaft depresses valve 
core in gas valve of accumulator. Read pre-charge pressure on gauge (1 303). Compare this 
pressure reading with temperature corrected va l ue determi ned in  Step 5. 

1 1 .  If precharge pressure is at requ i red level, turn bar handle (1 3 1 1 )  counter-clockwise a l lowing 
valve core to reseat. Remove gauging head assembly (1 301 ) .  Lubricate dyna-seal washer l ightly 
with vasel ine a nd replace valve g uard. 

1 2 . If precharge pressure is low, leave gauging head assembly in p lace with va lve core (1 356) 
depressed as in  step 1 0  and procede to "To Precharge Accumulator." 

TO PR ECHAR G E  ACCUMULATOR (Ref Fig. 1 3A & 1 3C) 

.---------------------- N OTE-------------------� 

System Pressure must be at 0 PSI and pressure bleed down valve in 
its' open position . 

..---------------------- CAUTION ---------------------, 

Only dry nitrogen is acceptable for charging the accumulator. 

1 3 . Remove va lve guard ( 1 353) and dyna-seal washer (1 354) from accumulator gas valve using 
wrench on both guard (1 353) and lock nut (1 355) immediately below. 

,.---------------------- CAUTIO N  ------------------------., 

Failure to use two wrenches can resu lt in damage to the separator bag . 

1 4. Insta l l  gauging head assembly (1 301 ) per step 9 and depress valve core (1 356) per step 1 0. 

1 5. Attach Swivel Connector (1 305) of Charg ing Hose Assembly ( 1 302) to Tank Valve Assembly 
(1 304) and hand t ighten sufficiently to produce a leak-proof joint. 

1 6 . Attach Gland Nut (1 309) to Valve Connection at top of N itrogen Bottle. 

1 7 . Proceed to inflate accumulator bladder to a va l ue approximately 200 psi above the required 
temperature corrected pressure determined in step 5. By opening valve on n itrogen bottle 
slowly, losing valve occasiona l ly to a l low needle on pressure gauge (1 303) to settle in position, 
thus recording the gas precharge pressure in the accumulator. (This ind icated pressure wi l l  
decrease sl ight ly as temperature adjustments take place. ) 

,.----------------- CAUTION ---------------, 

Exercise care if the accumulator is at low N2 pressure of 25 psi 
or less. Crack the cylinder valve slowly and admit gas in small 
increments. A pressure regulator may be used to check the flow rate 
of high pressure gas. 
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1 8 . Close valve on n itrogen bottle securely.  Remove charging hose assembly ( 1 302) qu ickly. A 
sl ight release of pressure wi l l  be evident when hose assembly is removed. This is caused by 
n itrogen which was trapped in hose and does not affect accumu lator precharge. 

1 9 . With gauging head assembly ( 1 301 ) sti l l  in position, wa it approximately one hou r, if possible, 
for temperature of n itrogen precharge to adjust to ambient conditions. If indicated precharge is 
too high, decrease gradual ly through bleeder valve ( 1 3 1 3). 

.--------------------- N OTE--------------------� 

It is essential that the N2 precharge temperature be allowed to 
stabilize. Compression of the gas causes an initial temperature rise 
resulting in a false pressure reading. 

20. Turn ba r ha ndle ( 1 3 1 1 )  counterclockwise a l lowing valve core to reset. Remove gauging head 
( 1 301 ) .  Check for leakage by p lacing a few drops of oil in accumulator gas valve. 

21 . Lubricate dyna-seal washer ( 1 354) l ightly with vasel ine and replace va lve guard ( 1 353). After 
insta l l ing hand tight, snug up lightly with wrench to compress resi l ient portion of dyna-seal .  

.----- CAUTIO N ----. 

DO NOT OVERTIGHTEN 

FITTINGS (Ref. Fig. 16 & 17) 

The hydra u l ic tube fittings used throughout this system are of the flareless tube type requ i ring no 
specia l  tools for assembly. 

Where possible, tube fittings which incorporate the new SAE stra ight thread with "0-Ring" sea l, at 
the port assembly, a re used . Where components are not ava i lable with the new style ports, fittings 
with standard "Dry-Sea l"  pipe threads a re used. 

Tube fittings used throughout the hydra u lic system are Weatherhead 'ERMETO" 700 series with but 
two exceptions. Tube fittings (3001 & 309, Fig.  3 )  on cyl inder by-pass tube are Lenz Company "A" 
series per Fig. 1 7. 

HYDRAULIC TUBING 

Cold drawn, soft annea led, low ca rbon steel hydra ul ic  tubing conform ing to the J . I .C .  Hydra ul ic 
Standa rds for Industria l  Equipment is used throughout the hydrau l ic system.  The outside diameter of 
this tubing is cadmium plated to resist corrosion . 
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AUXILIARY CONTROL EQUIPMENT 

Q-9 AUXILIARY SWITCH (Ref. Fig. 8) 

This operator is suppl ied with a 1 0-stage Q-9 Auxi l iary switch as standard equipment. This switch is 
mounted on the back panel of the operator housing and is connected to the output shaft of the 
operator through an adjustable l inkage. 

Each rotor contact (81 8) may be readi ly set to function as an "a" or "b" stage as requ ired, or may be 
adj usted to intermediate settings in steps of 22112 degrees. 

To adjust the "making "  or "breaking" point of any stage: 

a .  Using a pa i r  of needle nose pl iers, press the rotor contact (8 1 8) s ideways against rotor 
contact spring (802). Th is disengages pin on driving hub (8 1 7) from rotor contact (81 8). 

b. Move rotor contact (8 1 8) in the desired "advanced" or "retarded" di rection as desi red. 
Release pressure against rotor contact spring and al low locking pin to re-engage rotor 
contact as new position. 

The dr ive l inkage is norma l ly adjusted to provide a 90 degree rotation of rotor contacts (8 1 8).  Th is  
adjustment is made by changing the projection height of the threaded eye end used at  the operator 
output shaft. 

Fine adjustment of rotor contact position relative to breaker "fu l l  open" or "fu l l  close" position, is  
made by changi ng the length of  the connecting rod by adjusting position of threaded yoke end 
provided for this purpose. 

�--------------------- N OTE ----------------------� 

The last two adjustments change the position of all stages 
simultaneously. 

When a uxi l iary switches are furnished, on specia l  order only, with the nu mber of stages greater than 
standard, a second switch assembly is provided immediately below the standard unit. Both switch 
assembl ies are l inked together with an adjustable connection. 

Adjustment of both units is identica l with that described above with one exception. Fine adjustment 
of the added unit is made by adjusting position of the threaded yoke end provided on the 
interconnecting l inkage. 

LATCH CH ECK SWITCH (Ref. Fig. 15) 

The latch check switch mounted on the s ide of the operator frame is used for a dual function. 

1 .  It is used to prevent the operator from attempting to close the breaker if the trip-free 
mechanism is not recoupled. 

2.  The switch has an adjustable t iming head attached that allows the closing of the switch 
contacts to be delayed so that the reclosing time of the breaker may be varied from minimum to 
approximately 60 cycles. 
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PRESSU R E  SWITCHES (Ref. Fig. 7A) 

Pressure switches furnished with this operator are of the Bourdon tube type and uti l ize a micro 
switch as the electrica l switching element. 

The Barksdale Pressure Switch (Fig . 7A) adj usting screw has a bu i lt in locking device and requ ires no 
separate locking screw. 

MOTO R SWITCH (63M) 

An a utomatic motor-control pressure switch is  provided and so set that it  starts the power pump 
when system pressure drops to a predetermined va lue and stops the pump when normal operating 
pressure has been restored. 

Adjusting screw {3) is used to set the switch to open at norma l operating pressure. Adj ustment is to 
be made on rising pressure .  

R E FER TO O PERATO R NAMEPLATE F O R  PROPER S ETTI NG. 

ALA R M  SWITCH (63A) 

A low pressure a larm switch is provided which is arranged to operate a bel l  alarm or annunciator if, 
for a ny reason, the pressure drops below a predetermined va lue.  63A switch is normal ly open and is 
operated by the same Bourdon tube as 63C switch.  

Adj ustment screw (4) is used to set the switch to close at a larm pressure. Adjustment is  to be made 
on fa l l ing pressure. 

R E FER TO OPERATO R NAMEPLATE FOR PROPER S ETTING. 

LOCKOUT SWITCH (63C) 

An automatic lockout pressure switch is provided and so set that when the pressure drops below a 
predetermi ned va lue the switch contacts open, rendering the clos ing circuit  inoperative and when 
sufficient pressure has been restored the switch contacts reclose. Th is  e l im inates the possibi l ity of 
starting a closing operation when pressure is too low to complete the operation. 

Adjustment screw (4) is used to set the switch to open at lockout pressure. Adjustment is to be made 
on fa l l ing pressure. 

R E FER TO O PERATO R NAMEPLATE FOR PROPER SETTI NG. 

ANTI- PU M P  R E LAY- 52Y (Ref. Fig. 3. 3A & 9) 

Once the clos ing solenoid (364) has tripped the pi lot latch (368), the pi lot springs (370) take over to 
mechan ica l ly actuate the p i lot va lve. As the actuating bar (359) moves upward, i t  ra ises the pi lot 
reset arm (374) which directly actuates the arm of l i mit  switch (3001 ) clos ing 52aa contacts. 

As the 52aa contacts are closed, the anti-pump relay (52Y) is energized. The normally closed contact 

(52Y1 ) is opened de-energizing the closing solenoid (52C) allowing the solenoid armature (363) to 

return to its normal de-energized position in sufficient time for the pilot latch (368) to be reset. 

The normally open contact (52Y2) closes, establishing an anti-pump circuit through the 52Y coil 

maintaining the (52Y1 ) contact in the open position as long as the closing switch (01 C) is held in the 

closed position, thus preventing re-energization of the closing solenoid (52C) and subsequent 

pumping. 
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LIMIT SWITCH - 52aa (Refer Fig. 38) 

This switch is mecha nica l ly actuated by the p i lot reset arm (374) dur ing a breaker c losing operation. 
Its function is to provide position sequentia l  control of the 52Y relay and establ ish the anti-pump 
circu it.  

Reset of the 52aa switch occurs at the completion of the breaker clos ing stroke a long with the reset 
of the pi lot latch (368). 

HAND TRIPPING 

A hand tripping device is provided which will permit trippi ng of the circuit breaker from the outside of 
operator cabinet by mechan ica l means and open the reclosing c ircuit through a cut-off switch at the 
same time. This prevents a reclosing of the c i rcuit breaker upon a manual  tripp ing of breaker by this 
device . 

Releasing of hand trip device wi l l  restore mecha nism to non-trip position. The cut-off switch, 
however, rema ins in open circuit position unti l  it is  reset manua l ly. 

H EATER 

Within the operator cabinet is a heating e lement continuously energ ized without a thermostat. Its 
purpose is to reduce inside condensation by mainta i n ing a h igher temperature within the cabinet 
than outside it. 

OPERATION S  COUNTER 

The standard operations counter furn ished is electrica l ly  operated and is normal ly connected to the 
clos ing c i rcuit. 

An optiona l mechanica l ly actuated operations counter is ava i lable to provide count on trip. 

HIGH SPEED AUXILIARY SWITCH (Ref. to Fig. 18) 

The h igh speed a uxi l iary switch (when furn ished) is located on the right side of the operating 
mechanism, and to the rear .  

It  is norma l ly a two pole switch a nd is designed for contact actuation dur ing the in it ia l  opening stroke 
of the breaker. It is furn ished either one pole contact normal ly open and one pole contact norma lly 
closed, or both poles either contacts norma l ly open or norma l ly closed, according to the user's 
requirements. 

The contact actuation may be timed by rotating cams (1809) and (1811) about pivot pin (1808) after 
which clamp bolt (1806) is securely tightened. 

Vertical setting " M " is .031 ± . 010 and is obtained by adding or removing washers (1802) between 

bracket ( 1801) and contact assembly ( 1803). 
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OPERATION 

CLOSING, M ECHAN ICAL S EQU ENCE (Ref. Fig. 3, 3A, 4, 4A) 

Before the operating mecha nism may be electrica l ly or manual ly operated for h igh speed closing of 
the circuit breaker, the hydraul ic  system should be at normal  operati ng pressure. 

Armature (363) of closing solenoid (364) m ust be in the solenoid de-energized position, and p i lot 
latch (368) i n  the latched position as shown, a l lowing f luid pressure to bui ld up above the piston 
(332) in cyl inder (329) and tube (31 1 ) .  When f lu id pressure is ra ised to normal operating pressure, 
the system is  then ready for "power" operation. 

Operation of the control switch energizes the pi lot valve closing solenoid (364) causing a rmature 
(363) to push pi lot latch (368) off latch rol l  (367) a l lowing pi lot spri ngs (370) to ra ise actuati ng bar 
(359) and pl unger (354) thereby seati ng p i lot exhaust ba l l  (353). Pi lot valve h igh pressure ba l l  (350) is 
s im ultaneously l ifted from its seat through the action of push rod (351 ) a l lowi ng fluid at ful l  system 
pressure to flow to p i lot piston chamber ca using pi lot piston (335) to sh ift horizonta l ly seating main  
control valve exhaust ba l l  (334). S imultaneously through push rod (31 8), main control va lve h igh 
pressure ba l l  (31 7) is l ifted from its seat a l lowing fl u id at ful l  system pressure to flow into lower 
chamber forcing p iston (332) and ra m (330) upwa rd. 

Through the action of the ram (330) on RAM rol l  (41 3)  the toggle joint is ra ised unti l  the prop latch 
(41 6) drops under the RAM rol l  (41 3), latch ing the toggle joint in the closed posit ion . During the 
upwa rd travel of the toggle joint, toggle l i nks (41 3 & 430) working through the output crank (425) 
rotate cra nk clockwise on shaft (423) to close c ircuit breaker through operating rod which is attached 
to end of output crank (425) .  Overtravel of RAM rol l (41 3), and RAM rol l shaft (41 4) is checked by 
res i l ient overtravel stop (401 ) through the absorption of the kinetic energy of toggle l inks (41 3 & 430). 

Near the end of the piston's clos ing stroke, disc (324) attached to the lower end of lower ram (322) 
actuates the pi lot reset arm (374) forcing actuating bar (359) downward compressing p i lot spring 
(370) a nd a l lowing spring (361 ) to reset pi lot latch (368). 

As actuating ba r (359) is moved downward, plunger (354) is moved downward by p lunger reset 
spri ng (355) a l lowi ng p i lot valve ba l ls  (350 & 353) to return to their normal position as shown. 
Exha ust ing of h igh pressure f lu id beh ind pi lot piston (335) a l lows spring (31 6) to return m a i n  control 
valve high pressure ba l l  (317) to its seat a nd l ift main control valve exhaust ba l l  (334) from its seat 
thereby connecting lower chamber to reservoir .  With h igh pressure ba l l  (3 1 7) seated, high pressure 
fuid on top of piston (332) forces piston and ram (330) downward exha usting fl u id under piston (332) 
to reservoir .  

CLOS I N G  - ELECTRICAL SEQU ENCE (Ref. Fig. 3A & 9) 

With the accumulator at ful l  operating pressure, the closi ng of the breaker is i nitiated by the closing 
of control switch contacts (01 C) to energize the closing sol enoid (52C) through the contacts of 
recloser cut-off switch (69), low pressure lock out switch (63C), auxi l iary switch (52b), latch check 
switch (52LC) and anti-pump relay contact (52Y1 ). 

Once the closing solenoid (52C) is energized, the (52aa) switch is mechanically actuated energizing 

the anti-pump relay (52Y) opening the normally closed (52Y1 ) contact and de-energizing the closing 

solenoid (52C). 

The normally open contact (52Y2) closes. establishing an anti-pump circuit through the (52Y) coil 

maintaining the (52Y1 ) contact in the open position as long as the closing switch (01 C) is held in the 

closed position, thus preventing re-energization of the closing solenoid (52C) and subsequent 

pumping. 
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FULL SPEED CLOSING, MANUAL OPERATIO N  (Ref. Fig. 3A) 

The closing operations previously described, were for power closing through the energ ization of 
closing solenoid (364). 

To provide for manual  ful l  speed closing, with hydra ul ic  system at normal  operating pressure, a 
mechanica l ly trip-free manual  operating device is provided. 

To c lose breaker manual ly, l ift manual  lever (388) s l ightly upward to clear stop in bracket (393) and 
pu l l  forward. Lever, through rotation about pin (392), wi l l  contact pin extension of pi lot latch (368) 
ca using p i lot latch to rotate and release latch rol l  (367) i n itiating a closing sequence identical with 
that described under CLOSING, M ECHANICAL S EQUEN CE. 

Release of manual  lever (388) a l lows lever reset spring (394) to return manual  lever to its normal 
position. 

....----------- CAUTI ON 

Do not operate the manual close lever if  the system pressure is  below 
the lockout value. 

OPENING - MECHANICAL S EQUENCE (Ref. Fig. 3, 4, 4A & 4C) 

Normal  opening is a function requiring the breaker to be closed, a l l  mechanisms at rest and with the 
ram roll shaft (41 4) held up by prop latch (41 6) under ram roll (41 3), and the piston (33 1 ) and ram 
(33 1 )  i n  thAir norma l down or reset position. 

The operator trip solenoid (476) when energized by control switch or fa u lt responsive relays, forces 
trip p in (474) to the left ca using release latch (473) to rotate counter-clockwise. Rotation of release 
latch (473) permits the breaker load to force trip latch (492) off trip latch rol l (407) which releases trip 
toggle cra nk (41 0) to rotate counter-clockwise. This motion a l lows ram roll (41 3) to be forced to the 
left a nd drop off prop latch (41 6). When the ram roll is  free to move downward, under the influence of 
operator reset springs (427), output crank (425) is rotated counter-clockwise by the breaker load. In 
addition to ram rol l  shaft (41 3) moving to the down (open) position, the col lapse of toggle l i nks (41 5 & 
430) ca uses the trip toggle crank (41 0) to rotate clockwise u nt i l  the trip latch roll (407) returns to its 
stop (41 1 ). This is immediately fol lowed by the reset of latches (492) and (4 73). The operator is now 
relatched and in  the open position and is ready to be closed. 

OPENI NG, ELECTR ICAL S EQUENCE (Ref. Fig. 9) 

Opening of the breaker is in itiated by the closi ng of the control switch (01 T) which energ izes the trip 
coi l  (52T) through the a uxi l iary switch contacts (52a). Early in  the opening stroke, the a uxi l iary switch 
contacts (52a) open, cutting off the current to the trip coi l  (52T). 

R ECLOSING 

With the circuit breaker closed and carrying its normal load, assume that the l ine to which i t  is  
connected is suddenly subjected to a fault. The operator trip c ircuit wi l l  become energ ized through 
the action of the fa u lt responsive relays, thereby opening the circuit breaker as described under 
"OPENING". In the process of opening the operator mechanism, trip togg le crank (4 1 0) is rotated 
counter-clockwise causing cam ( 1 5 1  0) attached to toggle crank to open the latch check switch .  The 
opening of the latch check switch prevents energ ization of the pi lot valve solenoid coil (365, Figure 
3A) unti l  the mechanism is ful ly retrieved. When the mecha nism is fu l ly retrieved, the latch check 
contacts c lose after the t iming head times out and the circuit is completed permitt ing a breaker 
clos ing operation. 
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Thus through the contacts of reclosing relay (79), lockout switch (63C), auxiliary switch (52b), timed 

latch check switch (52LC), and anti-pump contact (52Y1) the closing solenoid (52C) is energized to 

quickly reclose the breaker as described under CLO S ING. MECHANICAL S EQUENCE. The 

retrieving action of the mechanism is such that the operator mechanism has been retrieved before 

the breaker reaches its full open position. Therefore, high speed reclosing is dependent upon the 

adjustment of the timed latch check switch (52LC) and not the auxiliary switch (52b) as is usual. The 

auxiliary switch is in the closing circuit only to prevent the operator ram from damaging the linkage if 

it is already latched in the breaker closed position. 

Due to the h igh speed return of piston and ram to norma l  pos1t1on, the trip-free l inkage quickly 
retrieves again to a l low a second high speed reclosure of the mechanism if requ i red. The number of 
successive high speed reclosures is l im ited only by the number of operations available from the 
storage capacity of the accumu lator and the setting of the lock-out switch.  

MANUAL OPERATION FOR MAINTENANCE (Ref. Fig. 2 & 3) 

(Before proceeding, see Section 40 for insta l lation and operation of maintenance closing device). 

r------- & DANGER A -----------. 

Do not use the closing device with breaker energized or control power 
connected, or when the PNEU-DRAULIC operator system bleed valve 
is closed. System pressure must be at 0 PSI. 

Open D.C. Control Power Switch. 

Drop system pressure to zero by opening pressure bleed valve in l ine between control va lve and 
reservoir .  To avoid foaming, pressure drop should be accomplished in smal l  increments a l lowing a 
sl ight pa use between drops. Leave pressure bleed valve in open position . 

.------------- CA UTI ON ------------. 

Block release latch (Fig. 4C. IT 473) in position while working on 
breaker in closed position to prevent accidental tripping. 

Instal l  maintenance closing device. 

Close breaker to ful l  closed, or desired position by operation of hydra ul ic jack. 

To open breaker slowly, open bleed valve on hydraulic jack slightly, allowing mechanism to open. If 

mechanism is latched closed, raise ram roll shaft (41 4) to uppermost position by additional operation 

of hydraulic jack. Block prop latch (41 6) out of way and open bleed valve on hydraulic jack slightly. 

This allows the force exerted by the breaker load, through the operator linkage, to force ram (330) 

downward to the open position. To insure that the ram is fully reset pressure is required in the 

hydraulic system. 
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If mecha nism should be accidently tripped while c losi ng breaker, remove hydraul ic  jack. Close 
pressure bleed valve and lower ram by operating either hand or power pump. After mechanism has 
reset, open pressure bleed valve. replace hydra ul ic  jack and proceed as before. 

After manual  operation as described, the fol lowing steps m ust be fol lowed : 

1 .  Remove maintenance closi ng device and store in a safe place. Electrica l operation should never 
be performed with hydrau l ic jack in place. 

2 .  Remove any blocking behind prop latch (41 6). 

3 .  Close pressure bleed valve. 

The system is now ready to ra ise pressure for power operation. 

After system pressure has bu i lt up  to a va lue greater than pre-charge, reconnect D .C. Control Power. 
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ADJUSTMENTS 

G E N E RAL 

All of the mechanism has been checked, adj usted, a nd tested before leaving the factory. However, it 
is advisable to check the fol lowing to be sure that no changes have occurred dur ing the sh ipp i ng a nd 
hand l ing of this equ ipment. 

All prelimina ry inspection should be made using the maintenance closing device for operation of 
breaker. E lectrica l operation should not be attempted unti l adjustments have been checked and f inal  
inspection made . 

.--------- Lt DANGER A ----------, 

KEEP HANDS FREE OF THE BREAKER WHILE THE OPERA TOR OR 
JACK IS DESCENDING. 

When using the maintenance closing device on breakers with 
pneudraulic operators, the accumulator pressure must be at zero and 
the pressure bleed valve between accumulator and oil reservoir must 
be leh open. 

OPERATOR M ECHANISM ADJUSTM ENT S ETTINGS 

Refer to Figure 4 for tabu lar l isting of  a l l  settings. For specific instructions on how to obta in  these 
va l ues, refer to the adjustment procedure table fol lowi ng. 

S ETTING 

NOTE: 
* 

*A 

*B 

*C 

*D 

*E 

F 
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M ECHANISM ADJUSTMENT PROCEDURE 
R EFER ENCE 

FIGUR E 

Settings A, B, C, D, E and F m ust be made i n  the sequence 
specified below and with the operator in the open position 

With trip solenoid a rmature sol idly agai nst its pole head 
and trip pin (item 474) solidly against the armature: 4C 
(tripped position) 

Add or remove shims, (item 475) to provide a latch release 
4C 

clearance (Setting "A") of .050 ± .010 

Adjust stop screw, (item 481) to make setting "B" .020 ± .010 
4C 

when "A" is .050 as described above 

With re lease latch (473) in  the reset or engaged position 

Adjust stop screw (480) to make overlap of release latch 
4C 

to face of trip latch (492) .062 + .031, -.000 (Setting "C") 

Gap of .031 + .010 (Sett ing "D") m ust be provided 
between p in  (474) a nd release latch (473).  To adjust 4C 
add or remove shims (489) 

With trip latch (492) solidly against stop screw (482) 
a nd release latch in engaged position, adjust screw (482) 

4C 
to provide a .016 + .016, - .000 gap between prop latch and 
release latch (Sett ing "E") 

With trip latch roll (407) resting on trip toggle stop 
screw (411) adjust screw to provide a clearance between 

4A 
rol l  (407) a nd trip latch (492, Figure 4C) of .010 + .01 0, 
-.000 (Sett ing "F") then tighten locking nuts securely 

,. 

,., 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



NOTE: Settings G and HH must be made in sequence and with 

** the operator in the closed position 

With ram 339 of Pneu-Draulic cylinder jacked to maximum height: 

Add or remove adjusting washers (304) to obtain a latch clearance 

(Setting "G") of .030 + .030 -.000 

The ram cap (303) is threaded into the top end of the ram (330). 

Locking is provided by the wedging action of the tapered locking 

plug (346) against the split lower section of the ram cap. To remove 

the ram cap (303) for adding or subtracting of adjusting washers 

(304), secure the ram (330) from turning by use of a strap wrench 

**G or pin. Using a 3/s" square key stock as a wrench, loosen the locking 

plug (346) to release wedging action by turning clockwise. 

With a pin or strap wrench, remove the ram cap (303) by turning 

it clockwise. Add or subtract the required number of adjusting 

washers (304) and replace the ram cap. Tighten the ram cap by 

turning it clockwise and lock in position by tightening the tapered 

locking plug (346) in a counter-clockwise direction. 

With ram roll 413 resting on prop latch 416 

**HH Add or remove spacer plates (404) to obtain a roll 

clearance (Setting "HH") of .1 0 :!: .02 

I With breaker in open position, add or remove shim 

plates under breaker shock absorber to obtain a roll 

clearance (Setting "I") of .005 to .313 

SUMMARY OF PILOT VALVE ADJUSTMENTS. 
See Text following for greater detail of adjustment procedures. 

ADJU STMENT MEAS UREMENT 
METHOD O F  
ADJUSTMENT 

PUSH ROD Changing Number of 

K + .030 Spacers between Pilot 

.060 - .000 Valve and Bracket 

L 
STATIC OVERTRAVEL Changing Position of 

.060 .020 Disc on Lower Ram 

H DYNAMIC OVERTRAVEL 
Adjustment Nut 

.060 . 020 

52 a a 
Contacts Open Rotation of Switch 

Limit Switch 

4 

3 

4A 

See Brkr. 

lnstr. 

Book 

REFERENCE 
FIGURE 

3A 

3A 

3A 
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PILOT VALVE ADJ USTM E NTS (Ref. Fig. 3 & 3A) 

.------------ N OTE ----------� 

Pilot valve adjustments are made with the pilot latch (368) in latched 
position and in the order of K, L, and H. If performed carefully, 
adjustment K can be checked with the system at normal operating 
pressure. The equipment is factory-adjusted and normally should 
require no field adjustment. 

Pushrod Gap Adjustment K 

The sett ing of the pushrod gas (adj ustment K in F igure 3A) reg ulates the free travel of push rod (35 1 ), 
to ensure proper seati ng of the pi lot pressure ba l l  (350). 

The distance of free travel ca n be checked by measuring the gap between the p lunger (354) and 
actuator bar (359).  Proceed as fol lows: 

1 .  Insert the blade of a smal l  screwdriver in the special groove provided for this pu rpose at the 
lower end of p lunger (354). 

r-------- & DANGER A ---------, 

Exercise care when performing the check with the system under 
pressure. Keep clear of the pilot reset arm and avoid unseating the 
pilot pressure ball, as otherwise the control valve will actuate and 
operate the breaker. 

2.  Carefuly raise the p lu nger unti l  the resistance of the seated pressure bal l  can be felt. Do not 
force the ba l l  from its seat. 

3 .  Use a fee ler gauge to measure the gap between plunger and actuati ng bar.  The measurement 
should be 1 / 1 6, plus 1 /32 and mi nus 0 inches. 

In case adjustment is necessary, the pi lot valve clos ing mechan ism portion can be ra ised or 
lowered by adding or removing spacers 366. These spacers are open-sided for easy removal or 
insertion. 

Static Overtravel Adjustment L 

To check the overtravel of the pi lot reset arm (adj ustment L in F igure 3A), the maintenance closing 
device m ust be used. 

1 .  Disconnect control power and let down hydra u l ic pressure by opening the system bleed valve. 

2 .  Insta l l  the ma intena nce closing device (Refer to Section 40). 

3 .  Jack up the ram to the upper l i m it of stroke. Do not attempt to force the ram past the upper 
l i m it. 

4. Measure the gap between the face of p i lot latch (368) and latch roll (367). The overtravel 
measurement should be 0.060, ± 0.020 i nches. 

Adjustment can be made by chang ing the position of disc 324 through the relocation of spacers 
above or below the d isc, as requ i red. Do not remove any of the spacers. (323 or 301 2) 
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.----------- CAUTION -------------., 

To avoid damage to the threaded end of stud (326), a clearance of 
1 I 1 6, plus 1 I 1 6  and minus 0 inches, must be maintained between 
the end of the stud and the lower face of cap (325). This dimension is 
shown in Figure 3 . 

..------------ CAUTION 

To prevent loosening and loss of adjustment, threads of cap 325 and 
stud 326 must be treated with Loctite Primer "T" and Loctite Grade 
242 Sealant. 

Dynamic Overtravel Adjustment H 

The dynamic overtravel distance (adjustment H in  the Figure 3A) is the clearance between stop tube 
380 and actuating bar 359. To check and adjust the clearance, proceed as fol lows: 

1 .  Insta l l  the maintenance closing device. 

2. Jack up the ram to the l im it of stroke. Do not attempt to force the ram past the upper l im it. 

3 .  Check the distance between the stop tube and upper washer. The measurement should be 
0.060 ± 0.020 inches. 

4. Adjust the n ut 372 as necessary to obta in  the requ i red cleara nce. 

52aa limit Switch Adjustment (Ref. Fig. 38) 

The l imit switch (F igure 38)  should not requ i re re-adjustment. However, to check switch for proper 
operation after completion of adjustment "H" & "L" with ram sti l l  ra ised to the upper l im its of its 
stroke: 

1 . Block prop latch out of the way. 

2. With p i lot latch 368 held in the tripped position, open pressure bleed valve on hydrau l ic jack 
sl ightly and a l low breaker to open slowly unti l  disc on lower ram is clear of p i lot reset arm 
(374). At this position, contacts of l im it switch (3001 ) should be closed with approximately .06 
of overtravel of l im it switch arm (3003) without arm striking switch case. 

3 .  Jack breaker back toward closed position u nti l  pi lot latch just snaps back into its reset position. 
At this position, contacts of l imit switch should be open .  

If the l im it switch needs re-adjustment for proper switch ing sequence: 

4. Repeat step 2 and loosen screw (3006). 

5 .  Rotate l imit switch around p ivot screw "A" (3005) unti l  switch contacts close. Then provide .06 
overtravel of l im it switch arm without arm h itti ng switch case. 

6. Tighten screw (3006) to lock switch in position .  

7 .  Repeat step 3 .  
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MAINTENANCE CLOSING DEVICE 

This maintenance closing device suppl ied for this operator consists of a support on which is p laced a 
closing jack. 

To i nsta l l  this ma intenance closi ng device, insert four studs through holes in  support plate and screw 
to ful l  depth of thread engagement in tapped holes provided on the lower surface of the main  valve 
body. Adj ust studs to provide proper leve l l ing of support plate to insure each stud is taki ng its share of 
the load. The hydrau l ic  jack may then be placed in position, care being taken to see that the jack 
pl unger is centered with lower ram (322) of operating cyli nder (F ig.  3). 

The jack is equ ipped with a pressure release valve which should be closed before attempting to close 
the operator. This valve may be operated by means of the operating handle which has one end slotted 
for this purpose. 

To operate the maintenace closing device, the operating handle is i nserted in the hydrau l ic  jack a nd 
the operator may then be closed as req u i red. Prop latch (4 1 6, Fig.  4A) is in  p la in view a nd can be 
checked easi ly in the latched position . 

Refer to Section 37 Manual  Operation for Maintena nce. 

OIL 

,----------- CAUTIO N -------------, 

Always remove maintenance closing device and store in a safe place 
before operating breaker electrically. This will prevent any possibility 
of damage to equipment from device working off its supports during 
successive breaker operations . 

.------------ CAUTIO N ----------..., 

System pressure must be at zero and pressure bleed valve (Ref. Fig. 2) 
must be left in the open position during the jacking operation. 

Check o i l  if jack fa i ls to ra ise to fu l l  height. Lower ram completely. Cautiously remove f i l ler screw on 
s ide of jack cylinder. Jack wi l l  take correct amount of oil whi le in this pos ition. Use only oi l  
recommended by jack manufacturer. 

Section 40 
Page 1 

,-------- & DANG E R  A ----------, 

Do not use the closing device with breaker energized or control power 
connected, or when the PNEU=DRAUL/C operator system bleed valve 
is closed. System pressure must be at 0 PSI. 
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FINAL INSTALLING INSP ECTION 

LUB RICATION 

This equipment should not be operated u nti l  the protective f i lm of grease and any dirt accumulated in 
transit has been completely removed from a l l  latch faces, latch rolls, and cyl inder rams. Latch faces 
and latch rolls should then be covered with a l ight f i lm of clean, good qual ity, l ight non-gumming 
lubricating oi l  having a pour point below -40 degrees Fahrenheit. 

ADJUSTMENTS 

All operator adjustments should be checked in accordance with Section 38. 

CONN ECTIO NS 

Check a l l  mechanica l and e lectrica l connections for tightness. Examine hydrau l ic  system for s igns of 
leaks. 

R ES E RVOIR 

With system at 0 PSI, check f lu id level .  

ACCUMULATOR P R ECHARG E  

Refer to operator nameplate for proper precharge pressure. Check i n  accordance with Section 35. 

WIRING 

Inspect al l  insulation on wir ing and see that no damage has resu lted during the process of instal l i ng 
the breaker. 

Test the wiring for possible grounds or short c ircu its. 

Make sure that a l l  current carrying parts outside the oil c ircu it breaker have an adequate cu rrent 
carrying capacity and are correctly insulated in accordance with sta ndard practice. 

PR ESSUR E SWITCHES 

Refer to operator nameplate for proper setting. See Section 36 for adj usting instructions. 

Section 42 
Page 1 www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



MAINTENANCE 
G E N E RAL 
Upon the proper operation and maintenance of the oi l  c i rcu it breaker depends the safety of the 
operators a nd the successful  fu nctioning of the connected appa ratus; therefore, the operator must 
have regu lar, systematic, and thorough i nspection. 

Be sure that the operator and breaker are d isconnected from al l  electric power before inspecting or 
repa ir ing.  Make sure that the pressure bleed valve is opened to bleed pressure to zero before working 
on breaker or operating mechan ism . 

r-------- & DANGER A -----------. 

LUBR ICATIO N  

Secure the operator against accidental tripping: Insert a wedge i n  the 
trip latch adjacent to its stop. Block the end of the large crank in the 
operator mechanism to the frame. 

All Operators should have regu lar, systematic, and thorough inspection, and a l l  bear ing surfaces 
should be lubricated with a good qual ity, l ight, non -gu mming l ubricating oil (Artie O i l  "C"), having a 
pour  poi nt be low -40 degrees Fa hrenheit. 

CONN ECTI ONS 

Check a l l  mechanical and e lectrica l connections for tightness. 

ACC U M U LATO R PRECHARGE 

Accumu lator precharge should be checked periodica l ly referring to Figure 14 for temperature 
correction factor . Indicated factory settings were made at an  average factory ambient temperature of 
p l us 70°C. Variations form this ambient temperature wi l l  be reflected in  precha rge pressure va lues. 
See Section 35 for proper method of checking accumulator precharge. 

If the precha rge has dropped below its rated va lue (considering temperature factor) it should be 
recharged immediately. See Section 35 for proper method of precharging accumulator. 

Check operator nameplate for proper precha rge and pressure switch setti ngs. 

FLU I D  LEVEL 

Check fl u id level in reservoir  and rep lenish as necessary using hydra u l ic fl u id to MIL-H-5606 specs. 
See Section 35 "HYDRAULIC FLUI D" for l i st of approved hyrda ul ic f luids. 

PRESS U R E  GAU GE 

A Bourdon tube type pressure gauge is furn ished to indicate hydra u l ic system pressure .  This ga uge is 
furnished with a restrictor to protect ga uge against pressure su rges, and a reca l ibrator to correct 
reading should it get out of adjustment. 

Si nce accumu lators are used in this hydrau l ic system, on bleeding system pressure to 0 psi, pressure 
wi l l  drop gradual ly until the precharge level is reached. At this point, however, due to the relative 
incompressib i l ity of the hydra u l ic  flu id the pressure wi l l  drop suddenly to 0 psi .  As a resu lt of this 
sudden drop in  pressure, ga uge needle may get out of cal ibration and not reg ister exactly at 0 psi. 

To readjust needle for proper reading, remove r im and gauge g lass. Turn reca l ibrator screw, in d ia l  
face, in  the opposite di rection to which the needle should move unti l  the needle stands at the proper 
zero position. Replace ga uge g lass and r im.  

Pressure ga uge is now properly reca l ibrated and wi l l  read correctly at a l l  positions. 
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HYDRAULIC TU BE CONN ECTIO N S  

Where possible, tube fitt ings which i ncorporate the new SAE Straight Thread with "0-Ring" seal at 
the port assembly are used. Where components are not ava i lable with SAE ports, f itt ings with "DRY
SEAL" p ipe threads are used. 

All "DRY-SEAL" connections have been treated with "Loctite Hydrau l ic Sealant" to provide leak free 
joints. 

"Loctite Hydrau l ic Sealant" is  an anerobic compound which forms a hard, solid res in bond in  the 
threaded joint. 

If for a ny reason these threaded joints are disturbed, the sea lant bond is destroyed. The match ing 
components of that must then be re-treated with "Loctite" primer and hydrau l ic sea la nt. 
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REPLACEMENT PARTS 

GEN ERAL 

When ordering replacement pa rts for a Siemens-Al l is  Oi l  C ircuit Breaker Operator, i t  is very 
i m portant to g ive complete information. Th is  i nformation should include: 

1 . Breaker seria l nu mber. (On breaker & operator name plates) 

2 .  Type of  Operator. (On operator name plate) 

3 .  Type of breaker. 

4. Rated amperes of breaker.  

5.  Rated voltage of breaker. 

6. Description of Part - Use Instruction book description in  so fa r as possible. 

7. Operator Instruction Book number (On Breaker Nameplate) 

8 .  Reference number. 

9 .  Number of  pieces required. 

Whi le the operator ca n be identified by the serial nu mber a lone, a l l  additional  i nformation that is 
g iven wi l l  serve as a check to be certa in  that the pa rt of parts furn ished are correct for the operator in  
question. Without th is  serial number Siemens -Al l is  can not be  sure of the  correct identity of the 
desired pa rts. 

If any doubt exists as to the instruction book reference number or the description, a d imensioned 
sketch of the desired part wi l l  help to properly identify it. 

Siemens-Al l is recommends that a supply of repa ir  pa rts be kept on hand so that emergency repa i rs 
ca n be made without wa iting for sh ipment of pa rts from the factory. A l ist of recommended spa re 
pa rts is sent with the breaker. 

Before removing any part to be replaced, observe its function and adjustment. This usual ly saves 
adjustment time duri ng its i nsta l lation. 
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CLOSING 

� HIGH PRESSURE 

• LOW PRESSURE 

(A) OPEN POSITION 

RAM 

Ill CLOSING POSITION 

PIIESSUII£ 
VALVE 

PRESSURE 
VALVE 

F I G .  2 
TYP I CA L  "PN E U- D R A U L I C" OPE R ATO R 

F L U I D  SYSTEM 

MOTOR 

MOTOR 
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WIPER RING 
BACK-UP 
WASHER 

"0" RING 
TUBE FITTING 

"0" RING 
SPRING 

BUMPER 
"0" RING 

CAP SCREW 
LOCKWASHER 

WASHER 

LOWER RAM 
ALTERNATE LOWER 

RAM SEAL 

MAY 5, 1 97 1  

F I G. 3 

+.06 
-.0 

TYP I CA L  "PN E U- D R AU L I C" CY L I N D E R  

A N D  VALVE ASS E M B L Y  

RAM CAP 

CAP 

TAPERED PLUG 

BACK-UP WASHER 

SPRING (WHEN FURNISHED) 
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LATCH 

PILOT 

TO 

PILOT 

MAIN 

PILOT 

PLUNGER 

J U N E  14 ,  1 965 

F I G. 3A 

TYP I CA L  PI LOT VALVE 

7 1 -401 -767-401 

MAMJAL LEVER 

BRACKET 

PIN 

CAP SCREW 

CLOSING SOLENOID 

SOLENOID COIL 

ARMATURE 

RETAINING PLATE 

PILOT PRESSURE BALL 

PILOT EXHAUST BALL 

PLUNGER 

POLE HEAD 

BRACKET 

SPACER 

ARMATURE GUARD 

ARMATURE RESET SPRING 

STOP 

LATCH ROLL 

LATCH ROLL PIVOT 
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L Al C H  C H E C K  S W I T C H  
SE E F I G. I �  

V I E W O F  T R I P  LATC H ( 49 2) F R O M  L E F T  
S I DE O F  O P E RATING III E C H AN I S M .  

PNEUDRAULIC 
CYLINDER 
SEE FIG. 3 

I 

I 
I 

u 
�-===aU 

O P ERAT I N G  

ME C HA N I S M 
S E E  F I G. 4A 

ADJ U S T M E N T  S E T T I NG�S----�-----4 
SETTING! - .  

-
�

-
M

_
E
_
N
_

S
_

I
_
O

_
N 

______ �-----l 
A . o�o + .o1o - . 0 1 0  

B I . 0 2 0  + . 0 1 0 - . 0 1 0  I 4 C 

C I . 0 6 2  + . 0 3 1 - .ooo I 4 C  

D I . 0 3 1 + . 0 3 1 - . 0 1 0  I 4 C  

E 

I 

. 0 1 6 + . 0 1 6 -.000 

. 0 1 0  + . 0 1 0 - . 0 0 0  

. 0 3 0  + , 0 3 0 - .000 

. 1 0 + .02 - .02 

. 00 5 to . 3 1 3  

4 C  

4 A  

4 A 

4 
SEE BRKR. 
INSt BOOK 
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0 0 

0 
0 0 

401 . 

402 . 
40 } .  404 .  40 5 .  
401> . 407 . 408.  
409 . 

PLUNG E R  ROLL OVERT RAVEL 4 1 0 .  T R I P  TOGGLE C R A N K  420.  P I N ,  S P R I NG 
STOP ASSEMBLY 4 1 1 .  T R I P  TOGGLE STOP 42 1 .  TOGGLE P I N  

R ES I L I ENT PAD , LONG 4 1 2 .  BOLT 42 2 .  BE.Ak I NG , .ROLLER SPACER PLAT E ,  LONG 4 1 3 .  RAM ROLL 4 2 3 .  O U T P UT CRANK SHAFT 
SPAC�R PLAT E ,  SHORT 4 1 4 .  RAM ROLL SHAFT 4 2 4 .  B EAR I NG ,  ROLLER 
R E S I L I EN T  P A D , SHORT 4 1 5 .  T O G G L E  L I N K 425 . O U T P U T  C R MI K  
ST R I KER PLATE 4 1 h .  P R O P  LATCH 42h. HEAR I NG ,  ROLLER 
T R I P  L A T C H  ROLL 41 7 .  P I N  427 . R E S E T  S P R I NG 
T O G G L E  P I N  41 9 .  S T O P  P I N  428 . FRAME - O P E RAT I NG MECHAN I SM 
T R I P  T O G G L E  S H A F T  4 1 9 .  PROP L A T C H  R E S E T  S P R I N G 429. LOCK NUT 

430. TOG G LE L I N K  

F I G . 4A 

TYP I CA L  O P E R ATI N G  M ECHAN ISM L I N KAGE 

AUG. 4, 1 977 72-21 0-534-402 www . 
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F I G. 4C 

TI� I P P E O  

POS I T ION 

V I E W  AT Z - Z  
V I E W  O F  T R I P  L A T C H  ( 4 9 21 FROM L E F T  H A N D  

S I D E  O F  O P E R A T O R  S H O W I N G  L AT C H  S E TT I N G S .  

470. SPR I N G  E Y E  

471 LATCH R ESET SP R I N G  

472. S P R I N G  C L I P  

473. R E LEASE LATCH 

474. T R I P  P I N  

475. T R I P  P I N  S H I M  

476. O P E R ATO R T R I P  SO L E N O I O  

C O M P L E T E  W I T H  CO I L  

477. S P R I N G - A R M AT U R E  R ESET 

478. S P R I N G  

479. A R M  

480. SCR EW STOP 

481 .  S C R E W  STOP 

482. S C R EW STOP 

483. T R I P  LATCH P I N  
484. B E A R I N G ,  R O L L E R  

485. P I N  

486. R O L L E R  

487. STOP P I N  

488. B LO C K  
489. B LOCK S H I M  

490. B LOCK FASTE N I NG B O LT 

49 1 .  F R A M E  T R I P  M EC H A N I S M  

492. T R I P  LATCH 

TYPICAL TYPE "T" T R I P  MECHANISM 
AUG UST 23, 1 967 72-21 0-535-401 
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MOTOR 

BOLTS 

MOUNTING 667 

BRACKET 

FLEXIBLE COU PLING 665 

PUMP SHAFT 640 

EXTEN S I O N  

FLEXIBLE COUPLING 6 3 9  

P O W E R  PUMP 663 

F I LT E R  

PLATE 

POWER 

FILTER 

AUG. 4, 1 977 

@ 

ROT AT ION 

F I G .  6 

TYP I CA L  H Y D R AU L I C  POW E R  U N I T  

RESERVOIR MOUNTING 

BOLTS 

CHECK VALVE 

(HAND PUMP INPUT) 

623 CHECK VALVE 

(PRESSURE OUTLET PORT) 

630 PRESSURE RELIEF 

VALVE 

6 5 1  MOTOR 

652 FILLER-BREATHER 

CAP 

MANIFOLD ASSEMBLY 

SEE FIG. 6A 

MAN I FOLD GASKET 

RESERVOIR 

GASKET 

POWER PUMP 

PRESSURE LINE 

SUCTION LINE FOR 

OPTIONAL HAND PUMP 

659 FILTER FOR OPTIONAL 

HAND PUMP 

658 RESERVOIR 

DRAIN VALVE 

72-4 1 0-3 1 6-401 www . 
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SECTION "A - A" 

I CHECK I 
- - - - --1 VALVE .---- FROM OPTIONAL HAND PUMP 

L_.§.I1 __ J WHEN USE D 
FROM POWER PUMP 

TO RESERVOIR 

TO ACCUMULATOR 

FLOW DIAGRAM 

F I G .  6A 

TYP I CA L  MAN I FO LD B LOCK ASS E M B LY 

AUG. 4, 1 977 72-3 1 0-470-402 www . 
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GASKET 

PISTON 

PUMP 

ELEMENT 

INTAKE VALVE 

BODY 

GASKET 

INTAKE VALVE 

OUTLET CHECK 

VALVE 

CAP 

BALL 

GASKET 

SPRING 

RETAINER 

•o• RING 

PUMP CAM 
SHAFT 

PUMP CARTRIDGE REPLACEABLE 

AS A COMPLETE UNIT ONLY 

F I G. 68 

TYPICAL H Y D R A U L I C  P U M P  

AUG. 4 ,  1 977 

KEY 

SHAFT SEAL 

RETAINING RING 

7 2-3 1 0-40 7-402 www . 
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S HO C K  M O UNT-r 
-< 
1\.) 

P R E S S U R E  S W I TC H- (7\__ I (( � � \ \J----(,:]-PRESSURE SWITCH 
c.o (LOCKOUT a ALARM) 
c.o ( MOTOR)  
CJ) --l  
..,. -<  

� �rJ=J �l� 
� m-SW I T C H  ELE M E N T  

-u (ALARM) 
("") 
:t> SWITCH E L E ME N T-vJ 9 -SWITCH ELEMENT 
r ( MOTO R )  (LOCKOUT) 
-u 
:::0 m B R AC K E T-�� � _j _ _  � �-ADJ U ST I N G  en 
en S CR E W S  C "T1 
:o -m G1  
en � 
� )>  --l ("") I 
:t> S P R I NG-( 1 2  en 
en m s:: 
OJ M A L E 

-...� r 
-;-' -< 
w 
0 
w 
_p. 
en 
co 
_p. T E E  C O N NE C TO R-( 1 7  0 
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0 

ROTOR DRIVING�17 HUB PIN AND-
ASSEMBLY 

ANGULAR 
ADJUSTMENT 

F E B .  1 7, 1 956 

F I G .  8 
TYP I CA L  AU X I L I A R Y  SW I TCH 

7 1 -301 -078-401 

- ROTOR CONTACT 
S PR I N G  
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0 1  
0 8  

>
_J 
a. 
a. 
:J 
Vl 
u 
0 

0 8  M 
0 8 H  
2 3  
2 5  
2 7  
2 9  
4 3  
5 1  
5 2  
5 2  a 
5 2 b  
5 2  a a 

5 2  c 

5 2  LC 

5 2 Y  
5 2 T  
6 3 A  
6 3  c 
6 3  M 
6 3 M X 
6 7  
6 9  
7 9  
8 7  
8 8  
E C  

u 
ci 
:> 
0 
M 
� 
"' 
0 
N 

7 A  

6 9  

5 2  
Y2 
LOW P R ESS. 

A LA R M  

5 2  
y 2 8  2 9  5 2  

b 

a 

9 A  

5 2  

1

1 5  

1 0  A 
5 2  
a 

�o=D>------------��--------------�1�4�--0 1 0  1 6  

D E V I C E N U M B E R E X P LA N AT I O N  
C l  R C U I T  B R E A K E R  C O N T R O L  SW I TC H .  
C O N T R O L  POW E R  S W I T C H  O R  A I R C U I C U I T  B R EA K E R .  
C O M P R ESSO R M O TO R POW E R  S W I T C H  O R  A I R C I R C U I T  B R EA K E R .  
H EAT E R  POW E R  S W I T C H  O R  A I R  C I R C U I T  B R EA K E R .  
T H E R M O STAT 
S Y N C H RO N I Z I N G  D EV I C E. 
A.C.  U N D E R V O LT A G E  R E LA Y .  
I S O LAT I N G  C I R C U I T  B R E A K E R ,  C ON T A C T O R ,  O R  SW I T C H .  
T RA N S F E R  D EV I C E. 
A. C .  O V E R C U R R E N T  R E LA Y .  
O I L  C l  R C U I T  B R EA K E R ( O . C . B . )  
O . C . B .  A U X .  SW. - O P E N  W H E N  B R E A K E R  I S  O P E N .  
O . C . B. A U X .  SW. - C LO S E D  W H E N  B R E A K E R  I S  O P E N .  

SYM BO LS 

0 C O I L, M O T O R O R  LAM P, AS M A R K E D .  

..L 
T C O N T A C T .  O P E N  W I T H  D E V I C E  

D E -E N E R G I Z E D .  
C O N TA C T ,  C LO S E D  W I TH D E V I C E  
D E · E N E R G I  Z E D .  

S O L E N O I D  O P E R A T E D  V A L V E .  

R !;! TI M E  LAG IR �:::t F U S E ts F U S E  1ij B R ASS T U B E  

i T E R M I N A L  A T  O.C . B. FO R E XT E R N A L  W I  R ES .  

O P E R ATO R L I M I T  S W I T C H - C LO S ES W H EN P I LOT V A L V E  O P E RATES A N D  O P E N S  
W H E N  P I LOT V A L V ES R ESETS. 
O P E R A T I N G  S O LE N O I D  R E LEASE CO I L  FO R S P R I N G LOADED P I LOT VALVE M E C H AN I C A LL Y  
R ES ET BY H Y D R A U L I C  M O T O R  R A M .  
LAT C H  C H EC K S W I T C H - C LO S E D  O N LY W H E N O . C . B .  I S  LATC H E D  TO O P E R ATO R A N D  
EQ U I P PED W I T H ADJ U S T A B L E  T I M E  D E LAY O N  C LO S I N G  U S E D  F O R  S ETT I N G  R E C LOS I N G 
T I M E  F R O M  M I N I M U M TO 6 0  C Y C LE S  M A X I M U M .  
A N T I - P U M P  R E LA Y .  
T R I P  C O I L O F  O . C . B .  
P R ESS U R E  SW I T C H - L O W  P R ESS U R E  A LA R M. 
P R ESS U R E  S W I T C H - L O C K O U T - P R E V E N T S  O P E RAT I O N  AT LOW P R ES S U R E .  
P R ESS U R E  S W I T C H - ACTS AS P R ESSU R E  R E G U LATO R. 
AUX. R E LAY FO R 6 3 M . 
POW E R  D I R EC T I O N A L  R E LAY. 
C LOS I N G CUT O F F  SW I TC H - O P E N ED BY H A N D  T R I P  L E V E R ,  M A N U ALLY R ES ET. 
A.C. R EC LO S I N G  R E LAY. 
D I F F E R E N T I A L  C U R R EN T  R E LAY. 
A U X I L I A R Y M O TO R O R  MOTO R G E N E R AT O R .  
ELECT R I C  C O U N T E R  N O R M A L LY CO N N EC T E D  TO C O U NT C LOS i N G  O P E R AT I O N S. 

N OT E S :  
I .  A L L  EQU I P M E N T  S H O W N  W I T H O . C. B. O P E N ,  C O I LS D E- E N E R G I Z E D, A N D F LU I D  

SYSTEM AT N O R M A L  O P E R AT I N G  P R ESS U R E .  
2 .  E Q U I P M E N T  F U R N I S H E D  BY 5 1  EM E N S-A L L I S  W I L L B E  AS S P E C I F I E D O N  O R D E R  

O R  C O N T RACT A N D  D O E S  N OT N I:.C E SS A R I LY I N C L U D E  A L L  D E V I C ES S H OW N  H E R E  
T O  M A K E  D I AG R A M  C O M PLETE. 

3 .  A L L  G R O U N DS BY PU R C H A S E R. 
4 .  T I M E D LATCH C H E C K  SW I T C H  T R A N S F E RS I M M E D I AT E LY O N  O . C . B .  T R I P  

ADJ USTABLE R ES ET FO R S ETT I N G  R EC LO S I N G  T I M E  F R O M  M I N I M U M 
TO 6 0  CYC LES M A X I M U M .  

F I G .  9 

TYP I CA L  E LE M E NT A R Y  CO N N ECTI ON D I AG RAM 

APR I L 27, 1 976 72-3 1 0-405-401 www . 
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P R ESSU R E  GAUGE-,,� 
--{ -< � 

� � TANK VALVE ASSEMBLY-
o r 
G) )> 
� § -n SWIVEL CONNECTO� 
G) � ;z c P 
G) r 
)> ?:i w)>.... HOSE -(006) I ,..f 
C/l Q  
� ::Al  � � CHARG ING HOSE�""-
-< � ASSE M B LY 

z 
:;: G) COUPLING-
_. 
-' 
r::p 

� GLAND-� l -- -
0 -' 

G L AND NUT-fQ -
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VALVE GUARD 

DYNA-SEAL 
WASHER 

LOCKNUT 

ACCUMULATOR 
SHELL 

BAG 8 GAS 
VALVE ASSY 

SPACER RING-e---�_...,_._+----+-----P-J 

LOCKNUT� 
PLUG 8 POPPET 

ASSEMBLY 

F I G. 1 3C 

�_VALVE CORE 
--�(NOT SHOWN) 

GAS VALVE 
STEM (PART 
OF ITEM 1352) 

-RING 

WASHER 

0-RING 

0-RING 

ADAPTER 

TYP I CA L  H Y D R AU L I C  ACCU M U LATO R ASS E M B LY 

J U N E  1 8, 1 97 1  72-4 1 0-202 
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VALVE OUTLET 
C GA - 55i 

• 903 - 14 NGO L. H. 
EXT. THDS. 

GLAND NUT CGA- 554 
.908-14 NGO L H. INT. THDS 

N I PPLE 
CGA-553 

VALVE OUTLET 
C GA- 591 

. 965 - 14 NGO L. H . 

GLAN D N UT 
CGA- 5 9 4  

.960- 14 N G O  L . H  . 
EXT. T H DS.  

N I PPLE 
C GA - 5 9 3  

C GA- 550 S T D  NITROGEN CYLI N DER 
VALV E OUTLET CON N ECTION 

( OLD CGA STAN DAR D )  

CGA-590 STD N ITROGEN CYLI N DER 
VALVE OUTLET CON N ECTION 
( INTERM CGA STAN DAR D ) 

VALVE OUTLET 
CGA-581  

.965-14 N G O  R. H .  
INT. 'f.HDS. 

G LA N D  N UT CGA- 584 
/�-7?Y-T'"i'"7'7'r?-.r"\ .960- 1 4  N G O  R. H .. EXT. TH DS. 

CGA-580 STD N I TROGEN CYLIN DER 
VALVE OUTLET CON N ECTI ON 
( PRESENT CGA STANDARD ) 

F I G .  1 3 0  

N I PPLE CGA - 58 3  

N I T R O G E N  CYLI N D E R  GAS VALVE 
OUTLET CO NN ECT I ON 

JAN. 1 2, 1 972 72-21 1 -356 
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en li 
UJ a: ::> en en UJ a: "-
z UJ (!) 0 a: 1-z 

400:���1i�H§�;pt +�f!w���� J1���� 
BASED ON CONSTANT 

V O L U M E  O F  N I T R O G E N  
300�-4---+--�--�--4---+---��---4---+--�- 300 

p1  = p2 - --I , 
200 SIEMENS-ALLIS PNEU-DRAULIC OPERA TORS ----+---+---+-- T 1 T 2 

1 00 
CHANGE IN PRECHARGE PRESSURE TO BE EXPECTED 

DUE TO VARIATION FROM TEMPERA TURE A T  WHICH 

A CCUMULATOR WAS CHARGED • 

T 1 = 70°F = 5300R 
P2 = P1 T2 

�1 
-��--�--��������������_.--�--��--�--�� 0 

80 90 1 00 1 10 1 20 1 30 1 40 1 50 
TEMPERATURE " F  

·cAUTION: - S E E  ACCUMU LATOR SECTION 

F I G. 1 4  
TYP I CAL T E M P E R AT U R E/PR ESS U R E  C U R V E  

OCT. 24, 1 974 7 1 -300-972-401  

ui li 
UJ a: ::> en en UJ a: 0.. 
z UJ (!) 0 a: 1-
z 
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+��: � 

- ---- - -----. 

1 501 . TIMI NG H EAD ADJUST. KNOB 
1 502. RES I Ll ENT SPACER 
1 503. TI MI NG H EAD 
1 504. SWITCH 
1 505. B LOCK 
1 506. LEVER PI VOT BOLT 
1 507. SPR I N G  
1 508. LEVER 
1 509. LEVER STOP BOLT 
1 51 0. CAM 

F I G. 1 5  
TYP I CA L  TYPE 'T'  LATCH CH ECK SW I TCH 

OCT. 24, 1 967 72- 2 1 0-567-401 www . 
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I �njJ{ffi I @ The Weatherheed Company recommends that all Enneto 
flarelell fittln1s be preset by one of the th,.. followin1 
methods: 

� ,...ttln1 Machine: This method is for production line 
assemblies. 

[!) Hand Preset Tools: This method is to be used when pro· 
duction line equipment is not available. 

@;} Preset in Fittlnc. This method should be employed only 
when impractical to use 1 presettinl machine or hand 
Pr11et Tools. 

@ Presettln1 with Presettln1 Machine: Consult instruction 
manual supplied with machine for preset procedure. 

@ Presettin1 with Hand Preset Tools: 

� Follow procedures illustrated at ri1ht: ____ __ 

([] For checks of proper preset, 
refer to Ficure II 
on next paae. 

@ Preaettinl with Flttinc. 
follow same procedurea 
as when preaettin1 
with hand preset tool. 

® 
W EATH E R H EAD 
ERM ETo· Flareless Tube Fittings 

T he  Recommended Assembly Procedure for Ermeto Flareless 
Fittin11 consists of two separate and distinct operations: 

,R£SmiNQ This operation pertains to initial astem· 
bly of the sleew and nut to the tubin1. 

INSTALLATION This operation pertains to final litem· 
bly of the sleew, nut and tubinl to the fittinlo 

F I G .  1 6  

Slide nut and then ''"" on·tube. Be sure that ''"" 
Is not on backWirds. 
Head of sleeve "A" 
must be tOWird nut. 

HAIONAtL Y SQUAll 

lnset1 tube Into presettln1 tool or fittln1. Be sure that 
tube Is bottomed on fittinl shoulder at point "B". lubrl· 
cate with tood 1rade of lubricant. 

I'WUmiNO 1'001. 

Tum nut slowly with wrench while tumin1 tube with 
other hand. When 
sleeve 1rips the tube, 
that is, when the 
tube can no lonaer 
be turned by hand -

STOP - and note 
position of wrench. 
This is the 
"Rin1 Grip" point. 

cunrNO IDOl 

Ti1hten nut an edditlonal number of tums Pllt "rln1· 
lriP" point •• shown In Flcure I on next pap. 

ASSE M B LY I N ST R U CT I O NS F O R  

E R M ETO F I TTI N GS 
APR I L  27, 1 96 5  72- 1 1 0- 1 46 www . 
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After the sleeve and nut have been preset on the tubing 

and checked as described a bove, the assembly Is ready 
for installation into the E rmeto fitting seat. 

® Lubricate threads and seat of fitting and shoulder of 

sleeve with system fluid or good grade of lubricant com
patible with system fluid. 

@ Insert tube usembly Into fitting and ti&hten nut u ntil  

sharp rise in torque is felt. 

@ Starting at the position of sharp torque rise, tighten the 
nut •;4 turn to complete the assembly. 

Following the above method will complete the installation of 
the Ermeto flareless fittina. At the pointwherethetorque starts 
to rise. the sleeve and tube a re just touching the seat. The addi· 
tiona! lj4 turn produces a seal with the fitting and restores 
the bow to the sleeve. When this is accomplished, the sleeve 
acts as a locking device and the connection resists loosening 
of the nut under vibration. CAUTION: Do not overtiahten. 

FIG.(D NUMBER OF TURNS FOR PRESETTING OPERATION. 

TUBE SIZE 7000 SERIES 8000 SERIES 
3 

fi
O. D. In TURNS I t TURNS 

-to.o. ITs TURNS I t TURNS 

fo.o. I TURN I TURN 

to.o. f OF A TURN I TURN 

111 0. 0. toF A TURN I TURN 

NOTE s 7000 SERIES FITTINGS ARE I DE N T I F I E D  B Y  THEIR BLACK 11 WEATHERCOTE11 FINISH. 
8000 SERIES FITTINGS ARE I D E N TI FI E D  BY THEIR BRIGHT CADMIUM PLATED fiNISH. 

FIG. ® When the assembly procedure for Ermeto fittings is followed correctly; these points will be evident. 

� 
(!) Cutting edae of sleeve will be Imbedded In tubln1 to Its 

full depth. 
® Pi lot edae of sleeve should be cloH to or touchlnl 0.0. 

of tubing. 
@ Distance between end of tube l!ild leedlnl or pilot edge 

of sleeve will be at least � •. 

® Metal will be plied aheed of cutting edle of sl
uildei pilot. 

® Contact area of sleeve will show evidence of beln1 In 
perfect contact with tapered seat of fitting. 

@ Sleeve will show evidence of beln1 bowed wtthln Ita 
elastic limits. 

(!) Back of sl- will be In contact with tube. 

NOTE: l'wfGrmara of llttfnl wll not be a� • 
If lleeft rotetee on tulle en. ..... .......,. 

F I G. l6  (SHEET·2) 

APRIL 14, 1165 72-110-14 6-401 
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HOW A P P L I E 0 �-
1 .  LU B R I C AT E  � 0" R I N G S  ( IT E M S  I a 2 )  L I GHTLY W I T H  P E T ROLE U M  

J E L LY ( VASE L I N E )  TO PREVE NT DAMAG E D U R I NG I N STAL L AT I ON .  

2 .  I NSTALL F I TTI N G  I N  P L ACE A N D  T I G H T E N  W I T H  W R EN C H. 

3. CHAMFE R E ND O F  HYD RAULIC TU B I N G  A N D  R EMOVE A L L  B U R R S .  

T H ORO U GLY C L EA N  T U B I N G  O F  A LL C H I PS A N D  ANY OT HE R 
FOR E I G N  MATT E R. 

4. RE M OV E  NUT A N D  S PL I T  TAPERE D SLEEVE ( I T E M S  4 8 3 )  FROM FITTING. 

5. SLI DE THE N UT AND SPLI T TAPERED SLEEVE (ITEMS 4 a 3) ON THE TUBING 
WIT H  LARGE END OF TAPE RED SLEEVE FACIN G T H E  F I TTI N G. 

6. INSERT THE TU B I N G  I NTO BODY OF F' I TT I NG W IT H  T U B I NG END WELL PAST 
•

o
"

R I N G  ( I TE M 2 ) .  SLIDE TAPERED S LEEVE U P  AGAINST F ITTI N G. T I G HTEN 
N UT (I TEM 4) HAN D T IGHT. THEN, TIGHTEN N UT WITH WR ENC H UNTI L SMALL 

END OF TAPERED SLEEVE ( ITE M 3) IS OBSERVED TO BE F LU S H  W I T H  
FAC E O F  NUT OR PROTRUDING A MAXI MU M  OF 1/64 . 

AP R I L  30, 1 964 

F I G. 1 7  
ASSE M B LY I NST R UCTI O NS F O R  

L E N Z  F I TT I N GS 

7 1 - 1 1 1 -339-401 www . 
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I ' 

! � ��J_ u "" l 
1801 , BRACKET 
1802. WASHER 
1803. FIXED CONTACT ASSEMBLY 
1804. MOVAILE CONACT AIW 

1806 . ROLL 
1806. CLAMP 80LT 

r- -�- T 
I I I I 

- --H 
I 
I 

I -� I 
OUTPUT CRANK� ' 'W'f /") I 

(425 F I G. 4 A l  -� I 

IN BREAKER CLOSED 1 � /  
POS I T I ON --------'---------LJ 

1807. CLAMP PLATE -
1808. CAM PIVOT P I N  

1809, CAM - CONTACT OPENING 
18 10. SPACER 

18 1 I . CAM - CONTACT CLOSING 
1 8 1 2 .  SPACER 

F I G. 1 8  

H I G H  SPE E D  A U X I L I A R Y  SWI TCH 
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