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INTRODUCiiON 
This instruction manual con tains installation, opera� 
tion a nd maintenance information for Type FA�350A 

so len oid or s tored energy opera ted , 5-kv air magnetic 
circuit breakers. 
WARRANTY 

The sales con tract carries all infor mation on warranty 

coverage. 

RECEIVING 

Circuit breakers are shipped fr om the factory com· 

pletely assembled. Observe weight markin� on crates 

and ensure tha t ca pable ha nd ling equipment is used. 

Remove crating ca re fully with the correct tools. 

Check each item with the sh ipping manifest. If any 

shortage or' damage is found , immediately call it to the 

attention of the local freight agent h andling the ship� 

ment. Pr ope r notation should be made by h im on the 

freig h t  bill. This prevents any controversy when claim 

is ma de and facilitates adjustment. 

When handling breaker with a crane or hoist, hooks 

should be attached only to breake r frame. Use a 

spreader to prevent frame distortion. Do not attach 

lifting hooks, rope, etc., to bushings, insulating par ts , 
fittings, etc. 

STORAGE 

Indoor - The circuit brea ker should be installed as 
soon as possible. If storage is ne ces sa ry , it should 

be kept in a clean dry place where it will not be ex

posed to dirt, corrosive a tmos pheres or mechanical 
abuse. 

Outdoor - Outdoor storage of circuit breakers is not 

recommended. If brea kers must be s tored outdoors, 
they must be complete ly covered and a heat source 
provided to prevent condensation and subsequent 
corrosion. 

CIRCUIT BREAKER PREPARATION 

Prepare the circuit breaker for insertion into its 

cubicle as follows: 

1. Free trip latch. Note: Breakers are shipped in 

closed position with the·trip-latch blocked or tied 

to prevent tripping during shipment. REMOVE 

BLOCKING. 

2. Push manual -trip··rod to open breaker. 

3. Remove phase barriers and unfasten C9irconnec

tions. 

4. With arc chute support in place at the rear of the 

breaker, tilt the arc chutes to expose contact area. 

S. Remove dust, foreig n particles, etc., from brea ker. 

6. Check for simultaneous closi ng of arcing contacts 

(within 1/16 inch) by slowly closing the breaker. 

Slow Closing 

Solenoid Operated Breaker - Insert the manual 

closing device into the angle bracket mounted at 

the rear of the breaker. Wi th the devi ce rolls 

against the solenoi d armature, lever the armature 

in to close the breaker. 

Stored Energy Breaker - Refer to page 18. 

7. Trip out b reaker by depressing trip rod. 

8. Return arc chutes to upright position, fasten coil 

connections and replace phase barriers. Be sure 

screws on all phase s are tig h tened securely. 

9. InstaH plug jumper and en ergize control. (Springs 

should charge on stored energy breakers.) 

10. Close breaker 

} 
with cont rol swit ch on 

ll. Trip breaker cubicle panel. 

12. Push depress lever and close electrically (*). 
13. Release depress lever and repeat steps 10 (g) and 11. 

14. Lock out IGrk interlock (if provided and repeat 

step 10 (*). 
15. Open interlock and repeat steps 10 (#) an d E. 

16. Deenergize control power and remove plug jumper. 

17. In sert breaker into its cubicle between "test" and 

"disconn ect" positions and close manually (*). 

18. Complete movement of breaker to "test" position 

and repeat steps 10 (#) and 11. 
19. Check for proper alignment between stationary·and 

movable secondary contacts. 

20. With line and bus deenergized, rack breaker into 

fully connected position. Close and trip break er 

f rom main control paneL If bus or line are ener
gized, get clearance before beginning this step. 

21. Breaker is now ready for normal operation. 

(*) Breaker is trip free. 

(#) Breaker will clo se. 

DESCRIPTION 
A typical circuit breaker consists of primary dis con· 
nect, arc chute, and operator sections. The primary 

disconnect sect ion contains the main c ontacts, which 

supply power to the loa d . The arc chute section dis-

rra in contac ts . The operator sect ion contains the 
mechanism used to close and open the main contacts. 

This mechanism consists of e ither a solenoid or a 

stored energy ope rat or w ith its associated control 
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ARC IHTERRUPTlOH 
Arc inter ruption is accomplished in free air at atmos
pheric pressure with the aid of a self-induced , magnetic 

blowout field and forced air draft. When the trip sole

noid is energized, load c urrent is be ing carried by th e 

main contacts. As the contacts open, the main contacts 
part f irst and the current is carried by the arcing con
tacts. 

The arc between the arcing contacts is tran sferred 

to the arc runners as the ar cing con tacts open. The 

tran sfer of the arc to the arc runner establishes full 

cu rrent flow through the blowout coils, setting up a 

stron g mag netic field. The magnetic field, accompanied 
by the natural thermal eff eels o f  the heated arc, tends 
to force the arc upward into the barrier stack. The t£<?.<:{; 
surf aces of the barrier stack cool and de--ioni z e  the 

arc, while the V-shaped slots in the stack reduce its 
cross-section an d  elongate it, leading to rapid extinc
tion. The ar c runners are m ade of wi de, heavy mater ial 

for maximum h eat di ssipation and to minimize metal 
vaporization. 

·. 
A puffer mechanis m provides a forced air, ��aft.: 

through the main contact area. This aids the magnetic 
blowout field and na tural thermal e ffect in forcing the 
arc into the barrier stack for eas y extinction. 

OPERATORS 
The breaker is closed by the operator straightening a 
toggle in t he four-bar linka ge (page 5). The operator is 

po w ered .by either a solenoid or precitarged springs 

(sto red energy) . 

SOLENOID OPERATOR- TYPE S0-45F 
A large de soleno id is used to drive two links of the 

four-bar linkage to an in-line position, allowing a prop 
latch to drop behind a toggle roll in the li nkage system 
to hold the breaker closed. 

DC Control Relay 
The solenoid operator is des igned to operate on de 

cur rent only. The control.relay consists of two relays 
which may be mounted on a common base. Soleno id 
current is handled by the nain control, -or -X-relay , 
while the second relay, or Y relay, provides auxiliary 

control. 

AC Control Relay 
For a lternatin g current applications, an ac control 
rela y is used to switch the ac input of a silicon recti
fier for control of the soleno id . The de output of the 
silicon rectifier is connected directly to the solenoid. 

The contr ol relay consists of two relay s which may be 
mounted on a common base. Alternating current to the 
rectifier is handled by the rna. in control, or X relay , 
while the second relay , or Y relay , provides auxi liary 
contro l . 

Silicon Rectifi�r 
A full wave rectifier is used to convert alternating 

current to direct current for the de solenoid in the 

solenoid operator. T his rectifier is designed for inter-

mittent duty and should not be used fo r any other 
purpose. 

The four rectifiers (diodes) are mounted on heat 

sinks which are assembled together with a terminal 
block on a chassis. The diodes are connected to for m 
a full wave, single-phase, !:rid ge . Direction of curre nt 
flow does not affect solenoid operation. N ominal oper· 
at ing voltage for the rectifier is up to 300 volts ac. 

The junctions of these rectifiers c an be da maged 
by overvoltage or heating due to excess ive currct•t 
flow ing through them. Protection against switching 

transients is provided by a suppressor. 

Rectifier junct ions will be destroyed if the full E/R 

c l oo in g current flows for mo re than a second or two a� 

might occur if the l::t-eaker fails to cla>e norma lly d�c 
to mechanical d ifficulty. To protect the rectifie�, a 
fuse is provided in the clooing circuit capable of 
blowing meier such conditions. The blown fu se must 
be replaced only with another of the same type and 
rating. As a safety measur e, the fuse shou ld I alw:;y� 
be in series with the rectifier during any test opera

tion s. Limit such operations to not mor e than twu z 
mi nute. 

STORED ENERGY OPERATOR - TYPE SE-3 

The �tared energy operator uses char ged springs to 

power the clos ing operation . Opening is spring· powered 
also, but not with the same springs used for closing. 

A stored energy operator c onsists of three system s : 
driving, spring linka ge and four·bar -toggle.Jinkage. 
These systems are disengaged from each other except 
while performing their specific functions. For example 
- the dr iving and spring ·linkage systems are com
pl etely free of each other except w hen the spring lin!t-

..age is being charged. Similarly, the spring linkage• 

and four-bar toggle linkage systems are free of each 

other except during a cla>ing operatio n. 
Stored energy operated breakers normally require a 

single c ommercial re l ay for controL This relay is fur
nished to ma tch the control voltage. 

Reset Relay 
The reset relay is used for instantaneous reclosure 
ser vice on stored energy .operated breakers in stead of 

a latch c heck switch. The relay is a solid state device 

that opera tes an electro-mechanical relay. Cloo i ng time 
is not affected by vo lta ge or current variances wel 
beyond the standard ci rcuit lxeaker control limits. Thj 
voltage regulator and timing circuits ar e mounted 011 ; 
printed circuit ooard and encapsulated in a resilien· 
material for shock resistance. 
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AUXlLIARY EQUIPMENT 
A11x iliary.Swi.tch • 
Mounted on the breaker, the auxiliary-switch-is nor

mally used to open the trip circuit when the circuit 
breaker is opened. As this multi-stage switch operates 
from the bre:.. ker dis connect blndcs, circuitry depen dent 

on the position of the breaker, such as indicator ligh ts , 
etc., is w ire d through this switch. The in dividual 
stages are eas ily converted to "a" or "b" without dis

assembling the switch. (See page 15, F igure 16.) 

Capacitor Trip Device 

A capacitor trip device is commonly used with circuit 
breakers having an ac control supply installed in re
mote l ocations or unattached substations where battery 
cost and maintenance are undesirable. 

In these cases, the capacitor trip device may be 
charged from the same stepdown trans former that is 

used to energize the breaker control. This ste pdown 

transformer should l:e connected to the line s ide of 

the breaker. 

To apply the capacitor trip device to existing 
breakers originaJly shipped with de trip coils, contact 

your Allis-Chalmers sales representative. 

AR€-<;HUTE ASSEMBLY 
Each arc chute· (Fig. 2) consists of a flame retardant 
envelope which provides phase is olat ion for interrup
tion and venting of the by-product gases of interrup
tion. T he arc chute contains -
1. The stationary end arc- runner (4) and moving end 

arc runner (3) to which the arc terminals transfer 

from the arcing contacts. The arc runners form paths 
for the arc termina ls to travel up the arc chute. 
Transfer to the stationary end runner (4) is aided 

by tra nsfe r stack (5). 

2. The stationary end blowout--coil (15) and moving 
end blowout coil(l3) which connect their res pective 

arc runners to the top and bottom bushings. The cur
rent in these coils creates the magnetic flux wh ic h 

passes through cores (18), pole pieces (22) and the 
space between the pole pieces. The action of this 

flux on the arc forces the arc up the barrier stack. 
3. The barrier stack (23) consisting of a number of 

refractory pla tes , with "v-shaped" slots, cemented 

together. The barrier stack cools, squeezes and 
stretches the arc to force a quick interruption. 

4. The barrier (27) containing coolers (28) through 

which the by-product gases of interruption pass, 
completes the cooling and deionizing of the arc 
products . 

Fig. 2 - Arc chute. 
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Barrier Stacks 

The barrier stacks (Fig. 2) are fragile and must be 
handled carefui\y.lnspect the barrier s tacks for erosion 
of the plates in the areas o£ the slots. The stacks 

should re replaced wh�n a milky glne appe<HS on the 

full �cngth of the edges o[ most of the slols. They 
should a\sobereplaced if plates are broken or cracked. 

When cleaning the breaker and cubicle, inspect for 
pieces of terrier stack refractory material which would 

obviously indicate b:eakage. 
To remove the \::arrier stacks, tilt back the arc 

chutes, remove screws (30) and barrier (27) from each 
arc chute. Slide barrier stack (23) through top of arc 
chute . When replacing barrier stack be sme the v-shaped 
slots go in first. 

OPERATION 
THEORY 
Type S0-45F Solenoid Operotor- The primary closing 

force of this operator (Fig. 3) is supplied by a de 
solenoid. The iron circuit housing the solenoid con-

5 ists of the main operator frame - to which the pole 

h�ad is welded - a heli<:ally wound ture and tl back 
plate held in place by fom bolts (68). Tr.e armature 

{ 4), with plunger (6) and cap (19) attached, slides in 
a non•magnetic tube (5). When the coil (8) is ener· 
giz�d, the armature moves toward lhe pole head. The 
non-magnetic washer (21) keeps the armature from 

;,�ctual contact with the pole head so that the armature 
will release rapidly when the coil is de-energized by 
reducing the effect of the residual magnetism. The 
:.H.n<ltnre is returned by a spring around the plun11.er. 

The operator, through the use of a 4-bar linkage, 
may l::e electrically and mechanically trip-free by the 

release of the trip latch mechanically or by energizing 

the trip solenoid electrically at any time during the 

cla>ing stroke or after the breaker is closed. 

The 4-bar linkage (Fig. 4) consists of links (70, 
101, 102 and 73). In normal closing operation, point E 
is he.ld fixed between stop bolt (75) and trip latch (27). 
When the closing solenoid is energized, plunger (6) 

moves forward to rotate link (101) a bout center E. This 
forces link (102) to move, rotating arm (73) about its 
fixed center B. The forward travel of point D ca rries it 
past prop latch (97) which holds point 0 as p l unge r  (6) 
tetracts. The rotation oE arm (73) closes the breaker 

blades and extends the opening springs. 

Fig. 3- Type SO.JSF solenoid operator assembly. 
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To open the breaker, trip-latch (27) is rotated about 

its center G either electrically - by energizing the 

trip solenoid coil which moves the trip pin down to 

st r ike and rotate the latch - or mechanically - by de
pressing the tail of the latch. This releases point E, 

al iO'Ni ng link (70) to rotate about its fixed center F. 
Links (101 and 102) drop allO'Wing arm (73) to rotate, 

pulled down by spring(7). As point 0 drops, it is f�eed 
from the pro p latch (97). Reset spring (91) pulls D 
back, lifting pointE back of trip latch(27) and resetting 

the linkage. If the trip latch(27) is rotated at any time 

during the closing stroke, the linkage will collapse. 

OPEN 

LIN<. AGE 
RESET 
SPRING 

STOP 

Fig. 4- Four-bar linkage. 
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Type SE-3-Stored Energy Operator -(Figure 5 A·H) 

Fig. A- Breaker open, springs discharged. Switches 

(32)released as arm(3) has been released by cam (35). 
Switch (32) closes motor circuit aoo <;:am (12) rotates 
c1ockw ise. 

Fig. B - Cam (12} has rotated against roller (90) 

forcing arm (27) and (55), which are fastened together, 

to rotate clockwise about pin (54). This compresses 
the closing springs which are fastened to the lower 
�nd of arm (27). The rotat ion of arm(SS) pulls link (71) 
to the left thru link (41). Spring(ll9) rotates arm (22), 

at tempting to recouple the 4-bar linkage but is retard ed 
by Unk (20) riding on roll (91) until link (71) moves to 
the left. Note: Latch (45) is held from resettingby 

pin (36), riding on crown of horn of link (71). 
Fig. C - Ro!ler (90) is at crown of cam (12) latch !Pll 
(91) is past latch (45), allowing latch to drop in place 
;;nd the 4-bar ljnkage has reset with t_rip latch (2) re
set back of roll (101). 

Fig. D - There are teeth cut from the driving gear 
ltain so that when cam (12) clears roller (90), the 
motor drive is disconnected and cam (12) is free. 
Reset spring (4) continues the rotation of cam (12) 
until it rests a gainst pin (113), Cam (35) rotates with 

cam (12). When cam (12) rests against pin (113), !=am 
(35) holds the switche s (32) in thrown position. 

Fig. 5 (A-D)- Type SE-3 stored energy operator assembly. 
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Fig. E - Latch (45) has been rotated to close the 
_lxeaker. This releases link (71). Arm (27) rotates 
c���t�rclockwise as the closing spr�gs force its 
lower end to the right. Arm (55) thru link (41) forces 
link (71) to the right. As arm (27) rotates , pin (113) 
drops away, freeing cam (12) which is rotated by 
spring (4) allowing cam (35) to release arm (3) and 
switches (32) which throw over closing motor circuit 
to recharge springs. 

Fig. F - Roller (91), by the swing of link (71), forces 
roller (98) ahead of it. Link (41A) rotates about pin 
(38) held by latch (2). Straightening of the toggle framed 
by links (41A) and (20) raises (25), closing the breaker. 
Links (41A) and (20) go over toggle against stop (23). 

Fig. G - Shows the breaker closed and the springs 
almost charged. The cam (12) has gone by its crown 
and is easin g  roller (91) onto latch (45). 
Fig. H - Trip latch (2) has been rotated to release 
roller (101). Arm (22) rotates about its fixed center, 
allowing links (41A) and (20) to drop. Shape of stop 
(23) forces roller (98) back to break the .overtoggle be
tween links· (41A) and (20), aUcr.ving the 4-bar linkage 
to reset. 

Fig. 5 (E-H)- Type SE-3 stored energy operator assembly. 
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Fig. 12- Spring release latch- type SE-3 stored energy operator. 
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ADJUSTMENTS 
Adjustments are factory set and checked before and 
after numerous mechanical operations on every breaker 

to insure correctness. No adjustment checking sho uld 

be neces sary on new breakers. If a malfunction occ urs, 
check for h idden shipping damage. 

The following will help you get the correct adjust
ments when replacing a broken or worn part. 

CIRCUIT BREAKER TIMING 

A compariso n of c ircu it lreaker timing at any period 
of maintenance with that taken when the breaker was 
�w will indicate the operational condition of the 
breaker mechanism. A time variance of more than 1/2 
cycle on opening and 2 cycles on closing indicates a 
maladjustment or frict ion buildup. A hole in the mov
able contact arm is provid ed for connec tion of a speed 
analyzer. 

SERVICING CONTACTS 

The frequency of contact inspection d epends on sever
ity of service. Refer to Fig . 13. Remove discon nect 
arms as a unit by removing screw (5), nut (10) and 
spring (12). Carefully inspect all cont act surfaces in 
hinge joint. Silver washer (6) and adjacent surfaces 
should be clean and free of roughness or gall ing. Lub
r icate silver washer and mating surfaces by rubbing in 
mic rofine dry graphite sparingly. Reassemble hinge 
join t . Tighten screw (5) and nut (10) so t hat cotter pin 
( 19) can be re-inst alled. Spring ( 12) and washer (6) 

must be assembled in their original position to assure 
proper adjustm ent. Repl ac e badly pitted or bu med con
tacts before they are damaged to such an extent to 
c<Juse improper operation of breaker. 
CONTACT ALIGNMENT AND STROKE 

The contac ts are an integra 1 part of the bushing as

sem blies and are carefully aligned with the upper 
and lower bushings before shipment. Normally, no 
further adjustment is necessary. Check for proper con
tact alignment and, at the same time, for moving con
tact stroke by check ing dimensions "c" (view "AA," 
Fig. 14) between contact finger (8) and pla te (7), 
Fig. 14, on each side of bush ing top and bottom of 
each phase separately. It is not necessary that co n
tacts touch simultaneously on all three phas es . 

If this dimension is 3/64 to 5/64 of an inch at all 
four points in a phase, both the alignment of th e con
tacts and the stroke of the moving contact of that 
phase are correct. If- this dimension is not 3/64 t o 
5/64 of an inch, but all four points in a ny phase 
measure within 1/32 inch of each other, the moving 
contact stroke of that phase must be adjusted (see 
"Adjustment for Stroke''page 14). If this dimer..s ion is 
not within to lerance and there is a d ifference of over 
1/32 of an inch amo ng the four measurements in a 
phase, it is necessary to first adjust the contact align
ment (see "Adjustment for Contact Alignment," page 
14) and then the stroke of the moving contact. 

Fig. 13 - Lower bushing assembly. 
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ADJUSTMEI'IT FOR CONTACT ALIGNMENT 
To adjust contact alignment, close break�r and 

measure dimension 'C' (see Fig. 14). ·If Dim. 
'C' is not between 3/64." to 5/64." on each side 

and within l/32" of each other, adjustment is made 

by opening the breaker, scribing the position of 

blocks 8 & 13 Wig. 15), loosening screws 24 & 25 
and moving blocks 8 & 13 sideways to equalize 
(within l/32.") dimension 'C' between each side. 
Using the scribed 1 ines for ref ere nee. Hefasten 
screws 24 & 25. Close breaker and check 
alignment. Repeat procedure if necessary until 'C'. 
dimensions are equat or within 1/32" of �ach other. 

When making this adjustment be sure that block {R) 
is held firmly against stop on top of stud. 

ADJUSTMENT FOR STROKE 
This adjustment is accomplished by lengthening or 

shortening .link (47), Fig. 1, between operator mechan
ism and interrupter moving blade to bring dimension 
"c" (vi€w "AA," Fig. 14) to 3/64 to 5/64 of an inch. 

Op€n breaker. Adjust 1ength of link ( 47) by turning 

ch�c!mut (10) and tocknut (12) that hold tee cast ing (9) 
to radius arm (73). Make sure this adjustment brings 

dimensions "c" within toterance in each phase. After 

reaching correct contact engagement, rr.al<e s ure that 
checknut (10) and locknut (12) are tightened sec urely 

(a compound, such as Locktite, may be used to insure 

against slipping). The stroke should be adjusted in 
each phase individually. 

COHTACT LEAD 
Contact lead is adjusted at the factory and, normally, 

no further adjustment is necessary. However, it should 

be checked on each phase separately and only with 
contact alignment on the phase in correct adjustment. 

Make sure breaker is open before checking for con• 
tact lead adjustin g . Disconnect the movable contact 
from operator link (47) Fig . 1 by removing pin (23) and 
two spacers {28). Bring movable arcing contact (3), 
Fig. 13, so that it just touches the stationary arcing 
contact (4), Fig. 15, as shown in view "AA'' -Arcing 
Contacts Enga gin g, Fig. 14. Measure d imension ''a,'' 
Fig. 14, the shortest �p between the two tertiary con· 

tacts, and d imens ion "b" (view "AA," Fig. 14), the 
shortest �p between the rna in contacts. Oimens ion 

"a'' should be 1/8 to S/32 of an inch and dimension 

"b" 9/32 to 3/8 of an inch. 

If dimensions "a" and "b" are incorrect, temove 

one ro11 pin from each plate (10) and loosen eight 
screws (22), Fig. 15. Insert a spacer as thick as cor� 

teet dimension "a" between the tertiary contacts, and 
apply a C-clamp bearing on rear of block (8), Fig. 15, 

and front of movable contact (3), Fig. t3. Tighten 
C-clamp to dimension "b." With contacts held in this 
position, move two plates (10), Fig. 15, back so that 
pins (16) are touching leading end of plate slots. 
Tighten eight screws (22), drill and insert pin to retain 
adjustment. Remove spacer, remove C-clampand recor.
nect movable contact to link (47), Fig. 1. 

-

fig. 14 - Stud ond support assembly. 
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AUX I LIARY SWI TCH 
The type Q-10  a ux i l iary sw itch !t<r:s bee •  , . ; �-:! :-l r,, \  
adjusted a t  the factory . Cont� cts L.:sed i n  1 ·k l.:.re;; k�� 
control c ircuit should n o t  require t u r t he r  a l j il s t mt> n t .  

The sw itch ( F i g .  16)  i:;  des : gned s u  t:,.., 1. tht• , n
div id u<J I  c onta ct:> may l.x: repus ll iuttt:d • r. � l ftet' i: 
degree steps w ith out  d is ..,sse mbLng t h,: S\u c.: ' ' -

F ig .  1 6  - - Ty pe Q - 1 0  a ux i l 1 o r y � w i tc h .  

f i g .  1 5 - T o p  b u � h i n g  asum b l y  

Us ine, l o n l:',  nosed p l iers , move the rot or contact ( U  

i n  1 ;1(! ;; lo\ . ; f  t h P  she l l  { 14) ,  compress ing spring (15  
- �'bi ::;  w i l l  ! tee the rot or from the reta iner (17) . Rota1 
t he :•Jtnr tr, the de s i red pos i t ion and re lease.  Be s u1 
�he r·.•hr .� pr ing� S \) [ i d l � back a �a inst the reta iner 1 

fdl�·  t> r. g,il gt.· the rot 0 r  a nd ret<J i r e r  teeth. 

r------------------ · ----------
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T Y P E  S0-45F SOL E N O I D  O P E RA TOR ( F i g. 1 7 )  
Latch R o l l  C l earance - W i th the breaker o pe n  and 
latch roll (I SA)  restin g  a ga inst stop bol t (75), the 
latch roll should c lear the tr ip latch (27) by 1 /64 t o  
3/64 o f  a n  inch . Adjus tment i s  made by s top bolt (75). 

Trip Latch - The trip latch (27) sh ould enga ge the 
latch roll .(lSA) 1 /8 to 3/i6 of an inch above the lower 

edge of the latch face w ith the l:rea ker cl osed. This 

adjust ment offsets t he c learance between the trip pin 
H�d .. t �i!)" iat ch-:-ReTe� totr.ippi ng solenoid adj ustment .  

T r i p_ Solenoid - The trip solenoid is adjus ted by s h ims 

so that when the arma ture (4) is aga i nst the pole head 

(72 ) there is 1/32 to 3/32 of an inch travel after the 
b reaker trips . 

The trip p in (1 7A) clears the tr ip latch (27) when 

rela xed by 3/32 to 5/32 of an inch . Adj ustment is by 
hex nut (76). 

Prop�L::Citch - The prop latch (97) is adjusted by shims 

so that it engages the toggle rol l  (15) 1/8 to 3/16 of 

an inch above the lower face of the latch . 

Limit Sw i tch - The li m it switch (18) is located on the 

front of the operator frame and is contacted by an ex
tens i on of the toggle rol l (1 5) pin within t he 4-bar 

toggle l inkage . 

Adj us t  by screw (103). Contact action required by 

circuit  l:reaker should be at 3/4 to 7/8 of an inch 
stroke of ra m cap (19) . 

Latch Check Sw itch - The latch check switch (1 ) is 
mounted on the bottom of the operator frame .  The 

switch ma kes c ontact near the e nd of the reset travel 
of the lower link (70} of the 4·bar toggle linkage . 

Adjust by moving switch bracket (66). The latch 
check sw itch may be jumper wired out or omitted if n ot 
used for instanta11eous re clooe. 

F i g .  1 7 - Type S0-45 F solenoid  operator a s sembl y . 
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TYPE SE-3 S'TORED ·ENE RGY OPE RATOR 
( F igs.  18 and 19) 
Mai n  Togg le Ro ll - When the breaker is in closed posi
t ion w ith ·roll (55) aga inst block (15) ,  ce nter of ma in 

toggle roll (55) should be 3/16 to 5/1 6  of an inch 

beyond l ine of centers of la tch roll (56) a nd pin (3 ) .  
Adj us tment is made b y  add ing or remov ing sh ims (8). 

Tr i p  Latch - The trip latch ('J) should engage its rol l 
(56) 1/8 to 3/16 of an inch above the lower edge of 
the latch face . Adjust ment is made by sh imming pla te 
(36) . This adjustme nt affects the c leara nce betwee n 
the trip p in (49A) and the trip latch (9) . With the s prings 
charged and the breaker ope n ,  the trip latch (9) should 

clear its latch rol l (56) by 1/64 to 3/64 of an inch . 
Adjus tment is made by s crew (7). 
Closing Latch - The closing latch (18) s hould enga ge 

its roll (54) 3/16 of an inch above the lower edge of 
the latch face . See over-toggle latch foe adjus t ment. 

Tripp i n g  and Clos ing solenoid - The trip (49) and 
closing (50) solen oids action and a:l j us tme nts a re 

identica l. Each s o le n oid has been adjusted at the fac
tory a nd sh ould re qui re no further adj us t me n t .  If read
justment is requi red it sh ould be ma de on ly when the 
trip a nd c l os ing latch bites :.re in cor rect ad j ust me nt . 

The armature s hould move fre e l y  and ha ve no bind s .  
The tra ve 1 of the a r mat ure shou l d  b e  s uch Lh<Jt  slow 
ma uual actuation w i ll  trip the latch and h«ve 1 /32 t o  
I./Hi o f  an inc h overtrave l.  Adj ustment i s  made by 
3h i r.,m ing the so lenoid w ith washe r s  on t he moun t m g  

.-; crt-ws .  

�anual Charg ing of C l o s i ng Spr i ngs - A cha rgmg 

handle is prov ided to  c harge t re  c los ing sp ri ngs ma n

u a l ly.  Open the cont ro l power c ircu it  and e ngage the 
charging hand le w ith tht: coupl ing on the iront of the 
motor (48) . The s p r in gs a re ch<J rged by a c ounte rc lock

.,. is-= rota t i on of the hand le . F ul l  s p r ing c ;:.;mpress ion 
will  be rea l ized by a n  audible s n a p  as rol l  (54) d rops 

ba•:k on latch (18) when earn (34)  clears fol lower ro ll 

(3.5 J. Cont inue to rota te ha nd le unt il motor coupl ing 
rot,' te s free ly w ithout load . 

F i g .  l B - Type S E ·3 s tored e11erg·;· operator  a s se mb l y . 
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F i g .  19 - T y pe S E -3  s tored enersy o p e ra to r  as sem b l y .  
M::l nuo l fy S low C l os i n g  t he  Breaker - Ma nua l s low 
c los ing the breaker is done w ith a cou nterclockw ise 
rota t ion of the chargi ng ha ndle . Rotate hand le only to 

the point w here la tch (9) drops in front of ro l l  (56). 

Oo Not Proceed UnH I You Are Sure The� t : 

L C am (3,1) is engaged w ith following ro l l  (35}. '} 
2. Latch ( 1 8) is not engage d  with ro l l  {54). d ;  t 'l \ : 1 }  

\ . .) 
/-� 

Bre aker can n ow he c l osed to  c ontac t  touch le_?_rt [ ?�\ by  

s lowly t urn i ng charging handle c lockwise . The bre aker 

wi·l l c l ose to  point where arm 2 i s  aga i n s t  stop 16 

fig . t8. 

The breaker mecha n i s m  can be :;ra n ked to any p os i 

t i on  and be ld because the motor gears are se lf- locking. 
Con trol Switch - The 88 controb·sw i tch asse mbly  

(F ig.  l l ) is  factory adjusted and pinned in pos it i on. If  
it  should become inopetative, clean contact areas w i th 

an e l ectr ica l clea n ing s olvent and s pray dry s i l icon;! 
l ubricant l igh tly between cont act s u r faces and p i vot 

points . If readjustment is requ ired , remove rol l pin (2) ,  
loosen n u t  (3) a nd rot ate t he sw itch ossembl�· c lock
w is e  as far as  it will  t ra ve l .  

Ma nua lly charge t h e  c l os ing spr i n gs fu l ly a s  de
scr ibed under "Manual  Cha rging of C los i ng Spr ings , ' '  
above . Place a 1 /32- inch s h i m  between one of the 
s w i tch rolls (5) a nd arm (4). S lowly rotule t he s w i tch 

as sembly counterclockw ise un t i l the s w i tch ro l l  reac hes 
its e x t reme t rave l .  T i gh t e n  nut (3 ) .  Re locate and dril l  
. 1 90 d i ameter  h o le (ut a convenient locat ion) a nd 
dr ive in roll pin (2). Rt.!move 1 /.12- inch s h i m .  

Spring Rel ease l a tch and Over To g g l e  l in koge - To 
change bite of spr ing re lease la tch (F ig .  20) , discon

nect l inks (W and X) by removing pin (P) and t urn ing 
screw (A) against crank (M). Check visua l ly to see 

that b i te is 3/16-in . ,  or point of contact at about the 

ce nter of the latch (18). Lock screw (A) w ith locknut 
(C). Adjust l ink (X), if necessary, so that pin (P) can 
be eas ily inserted . To adjust l ink (X) ,  loosen locknut 
(B) and rot a te the l i nk end to increase or decrease its 
length . 

The over toggle l in kage (l inks W and X) functions t o  

stab i l ize t h e  pos i t ion of  t h e  s pring release latch (18) .  
I t  is in proper adjustment when the center o f  pin (P) is 
1/32 to 1/16-in.  be low a l ine d rawn between the pivot 
points of l inks W and X. This adjust ment is made w i th 
screw (C) which acts to position link (X). 

F i g.  20 - Spring rel .. a se latch .  
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Caut ion - Ove r logglL' I i nkage (W , X and Pin P) must 

b<"' free to move through the t oggle pos i t ion with  c rank (M) 
aga inst screw (A) w ithout mov i n g  l atch ( 1 8 ) .  Other
w is e ,  excess ive load may exceed the  output of t he 

s p r i n g  re lease coi l (SO), preve n t ing the brea ke r from 

c los ing. 

Spr ing D i s charge - Dur ing i ns e rt i on or rem ova l of the 

breake r from its c ubi c le , the cl u.; i ng springs of the 

opera t or  will d is cha rge automat ica lly . This is d01 
by re lease roll (6) (Fig.  2 1 }  pass ing r::Ne r · int e r l� 

-an g le (5 ), mounted oo the cub i c le f loor . As the re lea 
ro l l  passes over t he i nter lock angle ,  it r ises a n d  push 
up on th e  s pr ing ass e mbly (3 ) .  This ca uses l i n k  ( 1 )  
rotate pin (8) which raises le ver (0) and l i n k  ( X )  (Fi 

20) ,  re leas ing the c los ing s pr ings .  

The length o f  the s pr ing as s e m b ly can be increa se 
or decreased , if neces sary , by ad j us ting clev is (1 1 :  

L A NYARO @) 
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F ig .  2 1 - S p r i n g  rele a s e  arra ngement for type S E-3 stored energy o pero tor.  

M A I N T E N A N C E  

The lubricant supplied with the cubic le accessories is 
inte nded to  be used on ly on the cubicle's d isconnect 
c ontacts and must n ot be used on any part of the cir· 
c uit brea ker.  

Thrxough, peri od ic inspect ion is important to satiS

fact ory operat ion. Ins pect ion and ma intena nce frequency 

de pends on ins tal lat ion s ite , weather a nd atmos pheric 

conditions •. exper ience of operat ing pers onne l  and 

s pecia l operation requ irements . Because of th is ,  a 

w e l l-planned and e ffect ive ma inte nance program de
pends large ly on experie nce and pract i ce .  

Whe n lubrication i s  necessary , a l l  purely mechanical 

,jgtg cent act s '!!feces sqd wmcue AllY excess t)Q o.e: 
set graphite on iRS"1a'rion IosuigtjfilR contaminaWd'b! 
grppbUe wnpt he sep!fCsd 

·Needle�bearings are packed w i t h  a s pec ia l Iubrican1 

and sh ould require no furt he r a t tent ion. Bea ring pin5 
a nd other s l iding or rota! ing a reas should be w iped wit! 
a th in film of Beac on P-290 gr eas e .  Greas i n g  s hould 

be done c;;�refu lly becaus e  exces s gr ease t e nds t o c ol· 

lect foreign matter which , in t ime , may ma ke opera t i on 

sluggish and affect the die lect r ic s tr ength of i ns u la t 
ing me mbers . 

joints  should be given a light film of Beacon P-290 Bea con P-290 greas e may be purchas ed through 

grea s e .  A I !  current carrying j oints shou ld be inspected Humble sa les offices in Los A n ge le s ,  Ca lif. i Oak 

to be s u re a11  c ontact su rfaces are free of protrus ions Brook, I IJ . ;  Ba lt imore , Md . ;  Pe lha m ,  N . Y. ; Cha r lot t e ,  

or sharp plane c hanges . Rub roicrofioo I!PP"ite mel! N.C.;  Me mphi s ,  Tenn . ;  Da l las and Hous to n ,  Texas . 

. 1 , 
, . 

lu �-. .  .,_J u� ·,-,_ c':; iL .L �· d ( � tu!. tL 'i , Ji .  J _t l � tJ f{: \1-J : ;'\l ,...\ t. · ·  . .:.- i t ;>�· L.__, ,--) 1.� , (  
.:.1"1 ) Q L t.\CV � J 1v \< Lv' C.1 ", t,;  \\';.t, (J.j ':,(n_i �·_-t L 'r ·. ( . . !--: [o . l l l l • \ , , "! /_ .J t, V � ' - • · · • 






