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The inform.at�on contained with•n is intended to ass�st ape,ating Pers onnel by oroviding infofmation on the general characteristics of 

eouipment of this type. It dot>s not re l ieve the user of responsibility to use sound engineering practices in tile rnstallation, application, 

operation and maintenance of the particular eourDment 11\lrChased. 
If drawings or other supplementary instructions lor specific applications are forwarded with this m...,uat or separately, they take 

precedence CNer any cont�•cting or incomplete tnformation in this manual. 
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Fig. 1 -Typical ground ond test device 

used with 5-kv switchgear. 
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IINJlROOUCl�ON 
This instruction manual provides operation and main­
tenance inform ation for power operated grounding 
and test devices used with 5-kv metal-clad switch­
gear. 

WARRANTY 
The sales contract carries all information on war­
ranty coverage. 

DIESCRIP'Il'�ON 
GENERAL 
This device is suitable fot inserting in switchgear 
enclosures in the space normally occupied by circuit 
breakers. rt contains power operated grounding con­
tacts for grounding either the line or bus connections 
of the switchgear and manually operated selector 
switch contacts for pre-selection of line or bus. It 
also provides test ports £or seledor switch or bus 
access, and interlocks to assure maximum safety 
with convenience of use in any test {unction. 

Furnished, as specified, are 1200 or 2000 amp 
primary disconnect contacts. 

Position indicator for ground and selector 
switches. 

Top of device is covered to prevent entrance of 
foreign material or exposure to high voltage parts. 

Large, clearly visible labels are used to identify 
the various parts of the test device. 

Control - The selector switch is manually operated. 
The grounding switch is electrically closed . Trip­
ping is accomplished by the manual "trip lever." 
Control power is obtained through the norm al sec­
ondary contacts . Close control is by a pmtable 
switch at the end of a 30-foot cord (Fig. 3). 

Test Ports -Two sets of test ports (Fig. 4) are pro­
vided on the front panel. The upper set is connected 
directly to the lower or bus studs. The lower set is 
connected to the hinge of the selector switch which 
may be in e i ther bus or line position. 

Test Probe:s - Test probes provide means for con­
venient connection of test leads to the device. 
Probes are pushed into test port s to establish an 
electrical connection through pressure contacts. 
Probes are self-aligning. They can be secured in 
position by sliding the test port cover to its third 
position, which also ensures that probes are fully 
inserted (Fig. 4). 

3 

Selec:tor Switc:h - Operation of the selector switch 
is by means of a removable handle on the side of 
the device. This location ensures that the selector 
switch operation cannot be accomplished while the 
device is in the switchgear cubicle and that the 
operating handle must be removed before the device 
can be inserted in the cubicle. The selector switch 
shaft locks in each position when the operating 
handle is removed, as suring full contact pressure in 
the bus and line positions. 

(j \ 
� . 

·� 
ocPo 

Fig. 3 - Por,obl1> push b11tton i5 used to 
close the switch. 
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Fig. 4 - Test ports are located on front of unit. 

Trip & La,ch locking Device -This device provides 
a number of operational and safety functions: 

Renders mechanism latch non trip-free when pushed 
fully in. 

Provides space for two padlocks which can be 
used to prevent unauthorized opening of ground con­
tacts or removal o£ device from switchgear. 

Provides electrical cutout to prevent closing of 
ground conta cts if latch is not locked closed by 
being pushed fully in. 

Assures that device cannot be inserted or removed 
from cub ic le unless trip and latch locking device is 
pulled fully out and ground switch is open. 

Grounding Switch 
The grounding switch is power closed by either a 
solenoid or a spring operator. The unit is held non 
trip-free when closing the grounding switch and has 
the same close and latch capability as the breakers. 

INTERLOCKS 

Closing Circuit 
The closing circuit key interlock is located on the 

4 

left side of the device. lt assures that the grounding 
blade c l osing circuit is open whenever the device is 
used for phasing, low potential testing and high 
potential phase rotation testing. For operation of 
t he closing mechanism , the key mus t be turned to 
the fully engaged captive position. To gain access 
to the bus ports during phase testing, t he key must be 
removed from the closing circuit key interlock and 
inserted in the bus port key interlock. 

Bus Port 

The bus port key interlock is located above the bus 
ports. It assures that tests made prior to grounding 
are always made through the selector switch ports 
which are connected to the selector switch hinge. 
This interlock prevents accidental testing of the 
wrong circuit prior to grounding. 

1200/2000 
The 1200/2000 interlock is located at the rear of the 
device under the horizontal fra·me, about 2-3/4 inches 
above the floor. It is "C" shaped and is supplied 
in the 1200-amp position. To use the device with 
2000-amp primary contacts, remove the two mounting 
bolts and mount the interlo ck turned 180 degrees 

1'C" shape facing in the same direction as 

rear. If your operating safety procedures p ositively 
guarantee that the device will be used onfY in the 
proper switchgear cubicle, the interlock may be 
removed. 

OPERATORS 
The switch is closed by the operator straightening a 
toggle in the four-bar- linkage (page 6). The operator 
is powered by either a solenoid or precharged springs 
(stored energy). 

SOLENOID OPERATOR 
A large de solenoid is used to drive two links of the 
four-bar linkage to an in-line p osition , allowing a 
prop latch to drop behind a toggle roll in the linkage 
system to hold the breaker closed, 

DC Cootrol Relay 

The solenoid operator is designed to operate on de 
current only. The contr ol relay consists of two 
rel ays which may be mounted on a common base. 
Solenoid current is handled by the main control, or 

X relay, while the second relay, or Y rela y , provides 
auxiliary control. 

AC Control Relay 
For alternating current applications, an ac control 
re lay is used to switch the ac input of a silicon 
rectifier for control of the s o len oid . The de output 
of the si licon rectifier is connected directly to the 

solenoid. The control relay consists of two relays 
which may be mounted on a common base. Alternating 
cunent to the rectifier is handled by the main control, 
or X relay, while the seco nd relay, or Y relay, pro­
vides auxiliary control. 
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Silicon Rectifier 

A full wave rectifier is used to convert alternati ng 
current to direct current for the de solenoid in the 
solenoid operator. This rectifier is designed for 
intermittent duty and should not be used for 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 
form a full wave , single-phase, bridge. Direction of 
current flow does not affect solenoid operation. 
Nominal operating voltage for the rectifier is up to 
300 volts ac. 

The junctions of these rectifiers can be damaged 
by overvoltage or heating due to excessive current 
flowing through them. Protection against switching 
transients is provided by a suppressor. 

--------

OPERATING PROCEDURE 

a) For Back-Feed Testing or Grounding -

1. Verify that proper primary contact fingers are 
in place and device interlock is set properly . 

2. Set selector switch blades on studs to be 
grounded. To move switch, insert handle in 
socket and press in to unlock switch. Rotate 
handle to full stop position. Remove handle. 
Verify that shaft is locke d in position. 

3. Check closing circuit interlock key on lower 
left hand side of unit. Tu m key to fully en­
gaged captive position. 

4. Pull out trip and latch locking device. 

5. Insert device in cubicle. 

6. Push trip and latch locki ng device fully in. 

7. Test selector terminals with statiscope to be 
sure they are de-energized. 

8. Energize cubicle control power circuit. (If 
unit is stored energy, springs will charge.) 

9. Attach close control cable. 

10. Depress both control buttons and unit will 
close grounding circuit. 

11. Secure the trip and latch locking device in 
the grounded position. 

5 

STORED ENERGY OPERATOR 

The stored energy operator uses charged �pring:" to 
power the closing operation. Opening 1s spnng­
power�d also, but not with the same springs used 
for closing. A stored energy operator consists of 
three systems: driving, spring linkage and four-bar 
togg le linkage. These systems are disengaged from 
each other except while performing their specific 
functions. For example - the driving and spring 
linkage systems are completely free of each other 
except when the spri ng linkage is being charged. 
Similarly, the spring linkage and four-ba r toggle 
linkage systems are free of each other except during 
a closing operation. 

Stored energy op erated devices normally require a 
single commercial relay for control. Th i s relay is 
furnished to match the contro l voltage. 

-�----'=---
-· �· -- �-----

b) To Unground and Remove Unit -

12. Remove all test probes if used. 

13. Pull out trip and latch l ocking device to full 
out position. 

14. Depress trip lever to open ground switch . 

15. Depress trip lever to full down po-sition and 
remove unit from cubicle. 

c) For Un grounded Testing -

16. Same as steps 1 and 2, with se lector on line 
setting. 

17. Remove key from closing circuH interlock on 
lower left hand side of unit and unlock bus 
test port slide. 

18. Same as steps 4 and 5. 

19. Open test ports by moving slide to right until 
holes l ine Uf:). 

20. Test terminals with statiscope to be sure they 
are de-energized. 

21. In sert probes. 

22. Move slide to right to lock in probes. 

23. Perform tests in accordance with approved 
procedures. 
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OPERATOR DESCRIPTION 

SOLEHOIO OPERA. TOR 
The primary closing forc e of this operator (Fig. 5) is 
supplied by a de solenoid. The iron circuit housing 
the solenoid consists of the main operator frame - to 
which the pole head is welded - a helically wound 
tube and a back plate held in place by four bolts (68). 
The armature (4), with plunger (6) and cap (19) at­
tached, slides in a non-magnetic tube (S). When the 
coil (8) is energized, the armature moves toward the 
pole head. The non-magnetic washer (21) keeps the 
armature from actual contact with the pole head so 
that the armature wiH release rapidly when the coil is 
de-energized by reducing the effect of the residual 
magnetism. The armature is returned by a spring 
around the plunger. 

The 4-bar linkage (Fig. 6) consists of links (70, 
101, 102 and 73). In normal dosing operation, point 

�5-hew-Ii��ween.stQ.P.-bolt_('Z�) and trip latch 

71.-32.0-042.-40 I 

CLOSING COIL 

SCR(W ' 

TUB£ 

ARMATURE 

WASH(R 
!LARGE I 

WASHER II 
(SMALL! 

PIN 

I' LUNGER 

SPRING 

!lACK 
Ptll'f£ 

(27). When the dosing solenoid is energized, plunger 
(G) moves forward to rotate link (101) about center 
E. This forces link (102) to move, rotating arm (73) 
about its fixed center B. The forward travel of point 
D carries it past prop latch (97) which holds point D 
as plunger (6) retracts. The rotation o£ arm (73) 
closes the grounding blades and extends the opening 
springs. 

To open the grounding blades, trip latch (27) is 
rotated about its center G by depressing the tail of 
the latch. This releases point E, allowing link (70) 
to rotate about its fixed center F. Links (101 and 
102) drop allowing arm (73) to rotate, pulled down by 
spring (7). As point 0 drops, it is freed from the 
prop latch (97). Reset spring (91) pulls 0 back, 
lifting point E 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 wm 

�c���ll�a�p�s�e�---�--

LlloltT SYIIT� 

LINK 

SHIM 

SCREW 

TRIF' LA.TCH 

PIN 

SPRING 

Fig. S - Solenoid operGtor assembly. 
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Fig. 6 - Four-bor linkage. 

Fig. 7 - Stored energy operator. 
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STOR E.D ENERGY OPERATOR- (Figures 7A-G) 

Fig. A - Breaker Open, Springs Discharged, Motor 
Running Ready to Charge. The charging motor drives 
pinion gear (2) which rotates spur gears (3). Pin [)> 
(5), on the face of the spur gears, engages the free­
swinging driving cranks ( 4) which are rotated into 
engagement with roll (24). 

IBl 

Fig. C - Breaker Open, Springs Charged. As the 
dosing springs�become fuJly extended, cranks (4) 
push links (9, 10) over toggle and cranks (4) disen- t> 
gage roll (24) and rotate out of the way. The closing 
springs are fully charged and held by spring release 
latch (13). 

(Ol 
LATCH 

Fig. 8 - Breaker Open, Springs Partially Charged. 
Continued rotation of cranks forces link (10) down <l because link (7) is held in place by latch (13). Link 
(11) rotates about its fixed center. Link (11), through 
pin (31), drives crank (12) back, extending t he clos-
ing springs attached to the lower end of crank (12). 

\Cl 

Fig. D - Start of Closing. To close the breaker, the 
spring release latch (13) is moved up to release <] latch roll (19). Links (9, 10) drive forward as a unit. 
Latch roll (19) forces toggle roll (15) forward. This 
rotates link (21) about latch roll (14) which is held 

LINK LINK LATCH 

Fig. E - Breaker Closed, Linkage Starts to Col· 
lapse. The rotation of link (21) rotates arm (23). 
through link (20), closing the disconnect blades. t> 
Links (20, 21) go over toggle against stop (59), 
locking the breaker closed. Screw (32) and crank 
(12) com e in contact and force link (10) to rotate, 
breaking the over toggle between links (9, 10). 

8 

fixed by latch (27). 

(E) 

CRANK SCREW 

ARM 
LINK 
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(F) 

CRANK BUMPER 

lATCH 
For de control the norm al method is as shown in 

Fig. 8A. When the close contact (CS.C) is closed, 
current flow through 52Y 1 energizes the 52 X relay 
coil. This closes contacts (52X3 and 52X4) to 
energize the closing coil (52cc). Contact (52Xl) 
closes to lock in the 52X relay coil. Late in the 
solenoid stroke, the limit switch contact (52aa) 
closes , energizing the 52Y relay. The closing of 
the 52Y2 relay and the opening of the 52Yl contacts 
cuts off the 52X3 and. 52X4 contacts and the lock­
in circuit (Xl) of the 52X relay. If the close control 
remains closed, the 52Y relay is still locked in 
through contact 52Y2 and must be opened to reset 
the control for another close. 

For ac control, a full·wave, bridge rectifier is used 
to supply de to the closing coil. An ac control 
similar to the de control scheme is shown in Fig. 
8B. The control function is the same as for the de 
control. A surge suppressor is fumished across the 
rectifier to protect against high voltage surges ·which 

Fig. F - Breaker Closed, Springs Discharged, may destroy the rectifier elements . 
Mecha11ism Practically Reset. Crank (12) is stopp�.d -- -.... �--- c • ·-
by the bumper:- trn.ks·(9;-10)--cQllapseupward;allow· r---------==,...-..---=-------"'"';:;o__,;;,_., 
ing link (7) to reset. Latch (13) drops ahead of latch 
roll (19). Unit is set to recharge springs. 

ARM lATCH LINK TRIP 
ROLL lATCH 

fig. G - Breaker Opening, Springs Charged. To 
open the breaker, trip latch (27) is rotated by de­
pressing latch , releasing latch roll (14). Arm (22) 
rotates about its center, allowing links (20, 21) to 
drop. This rotates arm (23) about its center, opening 
the breaker. Toggle roll (15) is forced back by the 
curve of stop (59), breaking the over toggle of links 
(20, 21) and allowing them to reset. This rotates 
arm (22) back into reset position with latch roll (14) 
back of latch (27). 

OPERATOR CONTROL 

Solenoid Operator 

The normal control (Fig. 8) for this operator has the 
close and control power from a comm on source. The 
solenoid has de coils designed to give maximum effi­
ciency over the desired control voltage. range. 

9 

�5��-r4�----41�----�7� 
es-c es-c r--1!=-'-=::;.;; 

REMOTE PUSHBUTTON 
52 
XI 

(A) DC CONTROL 

52 
XI 

(B) AC CONTROL 

Fig. 8- Solenoid operator control schemes. www . 
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Stored Energy Operator 

1e normal control (Fig. 9) for this operator has 
been incorporated in one switch assembly located at 
the rear of the unit. 

88-3 a a 

Y2 

Fig. 9 - Control scheme for stored energy operator. 

The main spring charging motor power is s upplied 
through terminals 3 and 4, Fig. 9. The mechanical 
interlock is a switch operated by th e breaker release 
lever which opens the motor circuit when the lever 
is depressed . The prop latch check switch is closed 
when the spring release latch is in reset position. 
The 88-1 and 88-2 swi tches are shown with the main 
closing springs discharged. When the control is 
energized, the motor starts to charge the springs. 
The 88-3 switch is operated by cam (2), Fig. 10, on 
the main gear. As the charging li nkage charges the 
main ·closing springs, the motor switch cam rotates 
with the left-hand large gear. When the control is 
energize d the motor starts to charge the springs. 
Just before the springs are fully charged, t he 88-1 
and 88-2 switches are thrown by lever (1) which is 
operated by pin (5), Fig. 10. The 88-lbb switch 

�-opens�wh�t�s:�dfuijyffchil�rg�e�aE.�Hto�wiee-v�e�r7.�������==������� 
before this switch opens, the 8"8":3aa" swi tch closes 
and connects the dropping resistor into the motor 
circuit. The motor continues to drive the gears until 
the free swinging cranks on the main gears are almost 
to the top of the grease. The motor then shuts off 
(cutoff by the cam oper ati ng the 88-3aa switch) and 
coasts until the cranks go over center and drop out 
of the way. 

The 88-lbb contact is in the drive motor circuit 
and is used to start the motor when the s prings are 
discharged and stop the motor when the springs are 
fully charged . The 88-laa and 88-3bb contacts are 
in series with the close control circuit and keep the 
circuit open until the springs have been fully charged 
and the charging motor de-energized. 

Motor Control Switch The 88-2bb contact is in the close control lockout 
circuit. The 88-2aa is used to energize an indica ting 

The motor control_s witch_assembly (Fig. 10) consists ligh t which shows that the springs are fully charged. 
�{�o��ry���g���������)�e:p:�:t:���:�J·�-����=�:::· :-:-��:=�

=���=�-�������: -� ======� common linkage (1) from the main closing springs and The 88-3aa contact introduces a resi sto r into the --= 

one heavy duty toggle switch (6) operated by a cam drive motor circuit to coast the drive cranks out of 
(2) driven by the main gear. the way with a reduced voltage on the mo tor. 

MOTOR CIRCUIT 

CLOSE CONTROL LOCKOUT 
(Y RELAY CIRCUIT) 

,..l-----!;::::;;J�-- MOTOR CUTOFF llli���-1�:rrr--CLOSE CIRCUIT 

n-u.o-ozo-o4Dl 

Fig. 10 -Motor control switch assembly for storecl energy operator. 
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PIN (ROLLER) 

ADJUT. SCREW 
LOCKNUT (C) 
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c... • 

As the charging linkage charges the main closing 
springs, the motor s witch cam rotates with the left­
hand large gear. Just before the spri ngs are fully 
charged, the cam (2) throws the 88-3 switch. A 
split second later, .when the springs are fully changed, 
the 88-1 and 88-2 switches are thrown by lever (1) 
which is operated by pin (5). Thus, before the 
88-1bb switch opens, the 88-3aa switch has closed 
connecting the resistor into the motor circuit. The 
motor continues to drive the gears until the free 
swinging cranks on the m ain gears are almost to the 
top of the gears. The motor then shuts off (cut by 
the cam operating the 88-3aa switch), allowing the 
cranks to go over center a nd drop out of the way. 

The resistor is adjusted to limit the speed of the 
unloaded motor. It is factory set to operate the mo­
tor at rated and minimum voltage and limit the coast 
of the motor so that the pin on the gear coasts past 
top center by not beyond 10 o'clock. With too m uch 
resistance the m otor will stall. With too little re­
sistance, the m otor will coast too far and the cam 

(A) 

(B) 

J5-100l6-S 

will reclose the 88-3aa switch and the motor will 
continue to run. 

Spring Release Latch 
Fig. lla shows the spr ing release latch in the hold 
position and locked in place by links (W and X) which 
are over toggle against screw (A). To release the 
latch, link (X) must be moved upward to invert the 
toggle. The switch is in the drive motor circuit 
and is closed when link (X) is against screw (A). 
Vertical m ovement of link (X) opens the switch. 

When the spdng release solenoid is energiz ed 
(Fig. llb), the armature m oves up with the ram, 
forcin g link (X) up, to break the o ver toggle condition 
of links (W and X} Link (X) is rota ted to the right, 

rem oving the latch from the latch roll t o  release the 
closing mechanism. The upward movement of link 
(X) opens the switch in the drive motor circuit, 
preventing the springs from charging until link (X) 
resets to Jock switch in position. 

Fig. 11 - Spring release latch far stared energy operator. 
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ARMATURE 

SPRING 

BACK 
PLATE 

LllliiT S't!ITCH 

PIN 

STOf' 

LINK 

SCREW 

TRIP lATCH 

PIN 

SPRING 

Fig. 12- Soleooid operator ossembly. 

AIOJUSlMIEINYS 
SOLE"'OID OPERATOR (Fig. 12} 

Latch Roll Clearance - With the ground device open 
and latch roll (15A) restin� against stop bolt (75), the 
latch roll should clear the trip latch (27) by 1/64 to 
3/64 of an inch. Adjus tment is made by stop bolt 
(75). 

Trip Latch - The trip latch (27) should engage the 
latch roll (15A) 1/8 to 3/16 or an inch above the 
lower edge of the latch face with the breaker closed. 
This adjustment affects the clearance between the 
trip pin and trip latch. Refer to tripping solenoid 
adjustment. 

Limit Switch - The limit switch (18) is located on 
the front of the operator frame and is contacted by an 
extension of the toggle roll (15) pin within the 4-bar 
toggle linkage. 

Adjust by screw (103). Contact action required by 
circuit breaker should be at 3/4 to 7/8 inch of the 
stroke of ram cap (19). 

Latch Check Switch - The latch check switch (1) is 
mounted on the bottom of the operator frame. The 
switch makes contact near the end of the reset 

12 

travel of the lower link (70) of the 4-bar toggle 
linkage . 

A4just by moving switch bracket (66). 

STORED ENERGY OPERATOR (Fig. 13) 

Moin Toggle Roll - When the ground device IS in 
closed position with roll (15) against slop (59), 
center of main toggle roll (15) should be 3/16 to 
5/16 of an inch beyond line of centers '?f latch roll 
(14) and pin (30). Adjustment is made by adding or 
removing sh ims (60) behind stop (59). 

Trip Lot(;h - The trip latch should engage its roll 
(14) 1/8 to 3/16 of an inch above the lower edge of 
the latch face. Adjustment is made with screw (65) . 
This adjustment affects the clearance between the 
trip pin (17A)and the trip latch(27). With the springs 
charged and the breaker open, the trip latch (27) 
should clear its latch roll (14) by l/64 to 3/64 of an 
inch. Adjustment is made by stop bolt (75). 

Manual Charging of Closing Springs - The springs 
are manually charged by inserting the charging 
handle into the guide tube to engage the gear motor 
(48). Turn the handle in the direction shown until 
the spring linkage is heard to go over toggle. This 
fl.udible sn;1p indicates that the springs are fully 
extended (changed). Continue turning handle 
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GEAR 
MOTOR 

ROLL �.,,..-

LI NK 

C LOSING 
SPRINGS 

--- ----

7Z-l20-04&-"'\ 

F i g. 1 3  - Stored en ergy operator ouembly. 

(about 95 more turns) to bring driving cranks (4) to 
their reset position (j ust past  dead center). This 
removes the cranks from thf! danger of being hi t by 
roll (24) as the breaker closes. It also correctly 
positions the cam controlling the 88-3 switch for 
electrical operation. 

· 

Monuo l ly Slow Clos i ng - This device can be closed 
slowly and mechanically held in any pos ition of the 
closing stroke up to the point of contact touch to 

m ake or check adjustments. Insert spring charging 
handle into guide tube and engage with gear motor 
(48). Turn handle counterclockwise unti l resistance 
is felt. Pull clos ing lanyard and hold out, continue 
turning handle. Contacts will move toward the closed 
position. 

CAUTION 

As the contacts approach the closed posi­
tion , check pos it i on of cranks (4) on rolls 
(24). Do not allow cranks to pass by the 
rol ls ,  cau sing the contacts to snap open. 

Motof Contro l  Swi tch - The 88 motor control swi tch 
assembly (Fig. 10) is factory adjusted and pinned in  
pos ition. If it should become inoperative, clean 
contact areas with an electrical cleaning solvent 
and spray dry silicon lubricant lightly between con­
tad surfaces and pivot points. 

13 

If adjustment becomes necessary, follow this 
procedure: 

1. Loosen lock nuts (4). 

2. Back off adjusting screws on all three switches. 

3. Hand crank unit until pin (8) rests on crown of 
earn (2) (before springs begin to charge). 

4. Tum adjusting screw (3) on 88-3 switch until 
there is only 1/32 to 1!64 inch travel left. Lock 
with l ocknut (4C). 

5. Hand crank unit until springs charge and 88-3 
switch snaps over just before springs reach the 
full charged position . 

6. Turn adjusting screws (3) on 88- 1 and 88-2 
switches until they snaj) over. Lock with lock­
nuts (4A, 48). 

7. Crank unit until 88-3 switch is reset and dri ve 
paw l s drop over center. 

8. Di�charge springs. 

9. Recharge springs and readjust 88-1 and 88-2 
switches, if necessary, to snap over with--or 
after-88-3 switch. 
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(A)  

OVU TOGG�e 
S!TTINIJ 

- 4 -·�ri ng release l o tch ond over toggl e l i nkoge· 

Spring · Relea·��· 'latch and Over Toggle ��o,ver toggle linkage (links W and X) functions 
To change bite of s pring release latch (Fig. 14), to stabifiZ"e-the_position of the spring release latch 
disconnect links (W and X) by removing pin (P) and (18). It is in �ciper a<ljustffi'enCwheil"the ce�f-= --
turnin g screw (A) against crank (M). Check visually pin (P) is 1(32 to 1/16-in. below a line drawn between 
to see that bite is 3/16-in. , or point of contact at the pivot points of links W and X. This adjustment 
about the center of the latch (18). Lock screw (A) is made with screw (C) which acts to ·position link 
with locknut (C}. Adjust link (X), if necessary, so (X).  
(hat pin (P) can be easily inserted. To adjust l ink 
(X), loosen locknut (B) and rotate the link end to 
i ncrease or decrease its length. 

OVER TOGGLE PI N 
OF SPRI NG RELEASE 

72-.UG-ot.D-402. 

F i g .  1 S - Spring releose arrangement for sto red energy operator, 
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CAUTIO� 
Over toggle linkage (W, X and P i n  P) must 
be free to move through the toggJe position 
with crank (M) against screw (A) without 
movin g latch (18). Otherwise, excessive 
load may exceed the output of the spring 
telease coil, preventing the switch from 
clo sing. 

Spri n g  D i s c ha rge - During insertion or removal of 
the switch from its cubicle, the clos ing springs of 
the operator will discharge automatically. This is 

done by release roll (6) (Fig. 15) passing over i n ter­
lock angle (5), mounted on the cubicle floor. As 
the release roll passes over the interlock angle , it 
rises and pushes up on the sprit:lg assembly (3). 
1'his causes link (1) to rotate pin (8) wh ich raises 
lever (D) and link (X) (Fig. 14), rele asing the closing 
s prings. 

The length o f  the spring, assembly can b<: 
in creased, or decreased, if necessary, by adjusting 
clevi s  (11). 

MA�INiiiENAINCIE 
The lubricant supplied with the cubicle accessories 
is int ended to be used only on the cubicle's d iscon­
nect contacts and must not be used on any part o£ the 
circuit breaker. 

prottusions or sharp plane changes . Rub microfine 
graphite well into contact surfaces and remove any 
excess. Do not get graphite on insulation. Insula­
tion contaminated by graphite must be replaced-. --

Thorough , periodic inspection i s  important to satis- Needle bearings are packe d with a special lubti-
factory operation. Inspection and maintenance fre- cant and should ..!!:.q�ire n� fu!!ha_attcntion.-Bet�r< 
quency depends on installation site, weather ana�ing;-pins··andother sliding or rotating areas should 
atmospheric conditions, experience of operating be wiped with a thin film of Beacon P-290 grease. 
personnel and speci al operation requirements . Greasing should be done carefully because excess 

Because of this, a well-planned and effective main- grease tends to collect foreign matter which , in 
tenance progtam depends largely on experience and time, may make operation sluggish and affect the 
practice. dielectric strength of insulating memb ers. 

When lubrication is necessary, all purely mechani­
cal joints should be given a light film of Beacon 
P-290 grease. All current carrying joints should be 
inspected to be sure all contact surfaces are free of 

Beacon P·290 grease may be purchas ed through 
Humble sales offices in Los Angeles, Calif. ; Oak 
Brook, Ill.; Baltimore, Md.; Pelham , N .Y.;  Chadotte , 
N . C . ;  Memphis , Tenn.;  Dallas and Huston, Texas . .  

. _ _  ,_____ -------------------
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