
--� 
' �-----__,_______ - --------

TV�rE "IF" 
G�OlUJ�[O) Ali'fl[D) TrE�T [Q)lEV�CClE 

llJs<ecdl w��� 

BWX-6738 

- ----

18X3091 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



-

'NDEX---------------------------------------------------------

Page 

IHTRODUCTIOH . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Warranty . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . 3 

DESCRI PTIOH .. . . . .  • . . .. . . .. .. . .. .. .. .. . .. 3 
Genera l . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 3 

Control ....... , , • .  , ............... , . . . . . 3 
Test Ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Test Probes . . . . . . . . . . . . . • . . . . . . . . • • • . . . . 3 

Selector Switch . . . . . . . . . . . . . . . . . . . . . . . • • . 3 
Trip & Latch Locking Device . .  . . . . . . . . . . . • 4 
Grounding Switch . . . . . . • . . . . . . • • . . . . . . . . . 4 

OPERA. TORS • . • • . • . • • . . . . . . . . . . . . . . • . . • . . . • 4 
Solenoid Operator . . . . . . . . . . . . . . . . . . • . . . . . . . 4 

DC Control Relay .. . . .  . . . .  . . . . .  . . . . .  . . . .  • 4 
AC Control Relay . . . . . . . . . . • . . . . . . . . . . . . . 4 

Silicon Rectifier .. . • • . . . . . . . . . . . . . . . . . . . . 4 
,Stored Energy Operator . . . . . . . . . . . . . . . . . . . . . 4 

OPERATION . . . . . . • . . . .  . . . . • • . . . . . . . . . . . . . 5 
Operating Procedure . . . . . . . . . . . . . . . . . . . . . . . 5 

Bock- Feed Testing or Grounding . . .. . . . .. . '. . 5 
Unground and Remove Unit . . . . . . . . . . . . . . . . 5 

..;;.--- · I logcoupjfi(J•_I;:st;� .. :-.... �.--� .. ·- . . . . . . . � . . . . 5 
Operation Description ......__ '"" �· - --
Solenoid Operator . . . . . . . . . . . • . . . . • • . . . . :. 5 

Stored Energy Operator . . . . . . . . . . . . . . . . . . . 6 
Operator Control 

Solenoid Operator . . . . . . . . . . . . • . . . . . . . . . . . B 
Stored Energy Operator . . • . . . • • . . . . . . . . . . . . 9 

Motor Control Switch . . . . . . . . . . . . . . . . . . . . 9 
Spring Release Latch . . . . . . . . • . . . . . . . . . . 1 9 

ADJUSTMENTS . . . . . . . . . . . . . . . . • . . . . . . . . . . . 10 
Solenoid Operator 

Latch Roll Clearance . . . . . . . . . . . . . . . . . . • . • 10 
Tri p Latch . . . • . • . • • . • . . . . . . . . . . . . . . . . . . . 10 
PropLotch . . . .  : . . . . . . . . . . • . . . . . • .  : . • . . . .  10 
Limit Switch............................. 10 
Latch Check Switch . .  . • . . . . . . . . . . . . . . . . . . 10 

Stored Energy Operator 
Main Toggle Ro ll . . . . . . . . . . . . . . . . . • . . . . . . 10 
Trip Latch . .  • . . . .. . .. .. . .. .. . .. . .. .. . . . . 10 
Clos ing Latch . .  . . . • . . . . • . . . . . . . . . . . . . . . . 10 
Closing Solenoid ... . .  .. . .  . . .  . .  . .  . .  . . . .  . . . 10 
Manual Charging of Closing Springs . . . . . . . . . 12 

Manually Slow Closing the Switch . . • . . . . . . . 12 
Spring Re lease Latch & Overtoggle Linkage . . 12 
Spring Discharge . .. . . . . . . . . . . . . . . . . . . . . . 12 

li1AI�X.-Et-IAWC.c- . . . . . . . . . . . ..... . . . . � . .. .. l�r· 

ILLUSTRATIONS-----------------------------------------------

Fig. 1 -Typical 15-kv ground and 
test device . . . . . ...... . ..... . . .  . 

Fig. 2 -Major comp onents of 15-kv 
ground and test device . . . . . . • . . . . 

Fig. 3 - Portable closing pushbutton 
station . . . . . . . . . . . . . . . • . . . . . . . . .  

Fig. 4 - Test ports and test probes ....... . 

Fig. 5 - Solenoid operator assembly ...... . 
Fig. 6 - Four-bar linkage ..... .. ........ . 

Fig. 7(A-H) - Stored energy operator 
assembly ...................... . 

Fig. 8 -Solenoid operator control 
schemes .............. ... ..... . 

Page 

2 
3 
4 
5 
6 

8 

Fig.· 9 - Stored energy operator control 
scheme . . . . . . . . . . . . . . . . . . . . . . . . 9 

Fig. 10 - Motor control switch for stored 

Fig. 11 

Fig. 12 
F i g. 13 
Fig. 14 
Fig. 15 

Fig. 16 

energy operator . . . . . . . . . . . . . . . . . 9 
- Spring release latch • stored 

energy operator . . . . • . . . . . • • . . . • . lO 
- Solenoid operator assembly . . . . . . . 11 
- Stored energy operator assembly . . .  11, 12 

- Spring release latch and over 
toggle linkage • . . . . . . . . . . . . . . . . . 12 

- Spring release arrangement for 
stored energy operator . . . . . . . . . . . 13 

The information conte i ned within is intended to assist operating pel'$onnel by providing information on the general characteristics of 

equipment of this type. It does not relieve the user of responsibility to usa sound engineering practices in the installation, application, 

operation and maintenance ol the particular equipment purchaaad. 

II drawings or other supplementary instructions for specific epplications era forwarded with this manual or separa�ely, they takB 

precedence over any conflicting or incomplete Information in this manual, 

KEN COOK TRANSNATIONAL PRINTED IN U.S,A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



. -� •Jll¥: 
. '·"ff 't{ \� 

( ' .
. : 

0 

. 

0 

0·· 
I� ..... -o<a&M.H I', 

Fig, 1 - Typicol ground ond test device used 
with 15-KV &witchgeor. 

(' 

., 
� ... · ... .;;� 

,-.0 

1 

• ,. 't .. 

Lin IOU'* PQON �Jr........._. rill" � 
t:•lltO'f'l' Kt,.&'OTQII ...,IN' tu�-..£. 

0 

8.l1Jtt:RT D[VIC[ IN CU8K:U .. BAIIC KANNEJI AS A -IEIMOE llfi(At(E"-

0. GRCKIIIOING PliOCEDUO£, 
"Wit nw .���� .. �.oLrett LOCIIQIIIil M:VJVC tO h.ILL. IN ,...lie*. 

a. nat ,KLI'-nl' JVIIIIIIMLAI .m& wr•...oof'C *0 K a..M I'MC'f ... M-«•MU:t.D. 
1� l'tll a..GIWMI �....,.......- ........... """"" .. ... --. nc lhlel' • N ....-IIWftiOIL 

O.IIEII'OVI�G--
.._....,. ,......,....,,..."""'..,;: LII'UM .... &.n'hlfO�� ...a,.q..cll'dtc'ltCJ'fJIIMIICifltlllaL•c..,...:: .. 

(. P1<4110HII ANO �OW POn:lfliAL li:STL 
LW•VI KUnotl ltiPTCt4' o-Uift";' • �-II£WOd. .... """'CI.OM �.-tOM ..... �- ..... 'ftS'I t'<MmL. 

.L�c• .EU:IIIllf ro u 1'0f(p illmt e'JI.� � w-...:" .. KoC..,..rra. "".,GMt Tlf� IIIII.C� Mnf �D P'WIQlCI»YYCIL 
r, H� POTENTIAL PtWU: ROTilTIOII TOT. 

LMW au.ltht4 ... ,OH 'Qiil ....C. .J."'JMCC''I.M.Ilf-Q.bet�t RIII'NI .. �""--� .ld1U1,........ .a.fltillrO* n:�• • �....,.. AHfiOW'tlllo �� 
G. USE oF T(RIII.,.A1.. £.rf'E:HSION "OIIfS. 

'-M.U.I..UA�ft�1'0W� ,.,..,l.tLIIIItii1G-�lD. a.ou.AaT•IfT """' ... 1m1 ttuU. '"''" oUfQ J«<ffW( llltllfiOIII....o.t&. 

. �-

... �. . . � � 
.�-�5;.. ·· .... 

-· '� .. 
........ 

. •UIIIIl 

�-· �:�J ·��-· � J, ,�.. . ... � 
• • ' ,-12!::z:::z::::t !::h �--� .. _.,.,,.o·: v--;.;.,:.�'--...=:.::..:..:....;;..: 

. . 
, .. . 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



"TT 
� .... 
I 

� 
"!!. " 
2.. -
Ut :io: 

N < 
'!! 0 c :0 a.. 
0 :0 a.. .. .. 
!t 
a.. • 
� " 
!" 

)J 
TERMINAL FOR CUSTOMERS 

;,r 
TEST LEAD CONNECTION :QJ:=::::>� 

I SELECTOR SWIT H HANDLE MUST 
/;;'"'"LA TEO TOB< CCO".O '"'" Om ON m nON s< "NOVE O T ,mMIT '"" RTINO C"BIC" '""' � (2 CONTACTS IN SERIES) DEVICE INTO CUBICLE. �IVIDER 

TEST PROBE ATTACHED TO A 30FT. CONTROL CABLE. 

\; ��-. /Jf :: 
� � ' � r I 

TRANSPARENT BARRIERS 
. � 'ijfi '[E .... " ""''"""ECTI� \ 

I �� OF SELECTOR SWITCH & I I h :!_ • 1:! GROUNDING SWITCH. ' ! "' c:;ill 
SELECTOR SWITC� 

I I 
I I 

1 I I 
I I 

I I +l ..r...m-=----- --L_, __ --J_-h--·4 : 'tlJ::' --- - --:_j.;-.-.T _J 
I 
I 
I I I 
: s : • : .. ��'",-'=-=--=-=-"'-�-=----------�-,{-=--- �-=---"'J: =� : Ll'------- - --·-1�=-==:.y..�� _ _, 

SOLENOID 
OR 

STORED 

ENERGY 
CLOSING 

DEVICE 

KEY INTERLOCK TO 

BREA11: CLOSING CIRCUIT 

ON KEY REMOVAL. 

l � ........ ,, 

l 
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INTRODOCliON 
This instruction manual provides operation and main. 
tenance information for power operated grounding 
and test devices used with 15-kv metal-clad switch­
gear. 

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

IOIESC�IIP"il'IOINI 
GENERAL 
This device is suitable for inserting in switchgear 
enclosures in the space normally occupied by circuit 
breakers. It 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 for selector switch or bus 
access, and interlocks to assure maximum safety 
with convenience of use in any test function. 

Furnished, as specified, are 1200, 2000 or 3000 
amp primary disconnect contacts. 

Outer and inner phase barriers are of transparent 
material to permit visual inspection of_ se��tor 
switch position on all phases. - ·· · 

can be inserted in the cubicle. The seiector switch 
locks in each position when _positioned by the op­
erating handle, assuring full contact pressure in the 
bus and line positions. 

r-���--�--------�c--Jf.----------� 

,, __ , 
,__, ... ' . 

0 

-.or.----� . ·:-'""�·::.?��::;::_sh-..,.-=--� 
-.-= � . 

----- '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 & latch 
locking" device. Control power is obtained through 
the normal secondary contacts. Close control is by 
a portable switch at the end of a 3Q-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. 

Test Probes - Test probes provide means for con­
venient connection of test leads to the device. 
Probes are pushed into test ports 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). 

Selector Swit�: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 

3 

oo= 0 

Fig. 3 - Portable push button Is used to 
close the Ewitch. 
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SOLENOID OPERATOR 

A large de solenoid 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 linkage 
system to hold the breaker closed. 

DC Control Relay 

The solenoid operator is designed to operate on de 
current only . The control relay consists of two 
relays 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 relay , provides 
auxiliary control. 

AC Control Relay 

For alternating current applications, an ac control 
relay is used to switch the ac input of £i silicon 
rectifier for control of the solenoid. The de output 
of the silicon rectifier is connected directly to the 
solenoid. The control relay consists of two relays 
which may be mounted on a common base. Alternating 

t�=:�:=�===::::::::��;::��� current t�eJ�qjfier is handled by the main control , 
-, -, -, = = J)r�X;..relay, while the second relay, or Y relay, pro· 

Q.• 0 
vides auxiliary control. �� 

Fig • .4 - Te&t ports ore located on front of unit. 

Trip & lotc:h Locking Device -This device provides 
a number of operational and safety functions: 

Renders mechanism latch non trip-free. 

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

Provides electrical cutout to prevent closing of 
ground contacts if latch is not locked closed. 

Assures that device cannot be inserted or removed 
from cubicle unless 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 bas 
the same close and latch capability as the breakers. 

OPERATORS 

· The switch is closed by the operator straightening a 
toggle in the four-bar linkage (page 5). The operator 
is powered by either a solenoid or precharged springs 
(stored energy). 

4 

Silicon Rectifier 

A full wave rectifier is used to convert alternating 
current to direct current for the de solenoid in the 
solenoid operator. '�:his 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. 

STORED EHERGY OPERATOR 

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

Stored energy operated devices nonnally require a 
single commercial relay for control. This relay is 
furnished to match the control voltage. 
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OIPlERATIONI 
OPERATING PROCEDURE 

a) For Back-Feed Testing or Grounding -

1. Set selecto r switch blades on studs to be 
grounded . To move switch insert handle in 
socke t and press in to unlock switch. Rotate 
handle to full stop position. Remove handle. 

2. Check interlock key on lower left hand side of 
unit. Turn to full "HELD" position, 

3. Pull out trip latch locking device. 

4. Insert device in cubicle. 

5. Close control power switch. (If unit is stored 
energy, springs· will wind up.) 

6. Push trip latch locking device in. (May be 
locked in place with padlock.) 

7. Attach close control cable .. 

8. Depress both control buttons and unit will 
close. 

b) To Unground and Remove Unit -

1. Remove all test probes. 

-�PuH-cut-latclr1ock lever. (All padlocks must 
be removed before lever can be moved.) 

3. Depress "PUSH TO TRIP" rod. To open 
ground switch depress foot lever too. 

7Z-3Z0-04Z-401 

CLOSING 
COIL 

TUBE 

ARMATURE 

PIN 

PLUNGER 

SPRING 
BACK PLATE 

4. Remove unit from cubicle. 
c) For Ungrounded Testing -

1. Same as above with selector on line setting. 

2. Remove key from interlock on lower left hand 
side of unit and unlock bus test port slide, 
both slides are now open. Omit steps 5 and 6. 

3. Open test ports by moving slide to right until 
holes line up. 

4. Insert probes. 

5. Move slide to right to lock in probes. 

OPERATOR DESCRIPTION 

SOLENOID OPERATOR 
The primary closing force 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 pl ace by four bolts (68). 
The armature (4), with plunger {6) and cap {19) at­
tached, slides in a non-magnetic tube (5). 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 will release rapidly when the coil is 

e:;,e�erg!zed by reducing the effect of the residual 
magnetis m. �T*-'-armli!ture .·is .returned I:.!Y a. spring 
around th-:! plunger. - ·------" ---"'-· .;,.· -----.---

The 4-bar linkage (Fig. 6) consists of links (70, 
101, 102 and 73). In normal closing operation, point 
E is held fixed between stop bolt (75) and trip latch 

LIMIT SWITCH 

STOP 

SHIM 
MANUAL 
TRIP 
CUI SCREW 

SCREw 

TRIP LATCI1 

PIN 

SPRING 

Fig. 5 - Solenoid operator ouembly. 
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�27). When the closing solenoid is energized, plunger 
(6) 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 Iaten (97) which holds point D 
as plunger (6) retracts. The rotation of 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 D drops, it is freed from the 
prop latch (97). Reset spring (91) pulls D ·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 will 
collapse. 

OPEN 
�ll'lltAG£ 

A£SET 
SPRI�G 

. .  --· 

�� 
27 TRIP I.ATCI't 

CLOSE 

L.IC3KAG! 
RU£T 
S'RirtG 

PLUNGER 

TRlP 

G 

A 

OPENING 
SPRING 

, 

27 TRIP LATCt4 

TO 
GROUND 

BLADE 

OPENING 
SPRING 

1 

fig. 6 - Four-bor llnkoge. 

STORED Et-IERCY OPERATOR- (Figure 7A-H) 

Fig. A - Open, springs discharged. Switches (32) 
released as arm (3) has- been released by cam (35). 
Switch (32) closes motor circuit and cam (12) rotates 
clockwise. 

-A- Bladu open, :springs dischorged. 

10070·· 

6 

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 
end of arm (27). The rotation of arm (55) pulls link 
(71) to the left thru link (41). Spring (119) rotates 
arm (22), attempting to recouple the 4-bar linkage but 
is retarded by link (20) riding on roll (91) until link 
(71) moves to the left. Note: Latch (45) is held 
from resetting by pin (36), riding on crown of horn 
?f link {71). 
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Fig. C - Roller (90) is at crown of cam (12) latch 
roll (91) is past latch (45), allowing latch to drop in 
place and the 4-bar linkage has reset with trip latch 
(2) reset back of roll (101). 

-C- Springs almost charged. 

10078·11 

Fig. D - There are teeth cut from the driving gear 
train 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 against pin (113), cam (35) rotates with 
cam (12). When cam (12) rests against pin (113), cam 
(35) holds the switches (32) in t hrown position. 

-0- Springs charged, motor eut off, ready to close. 

7 

Fig. E - Latch (45) has been rotated to close 
grounding blades. This releases link (71). Arm (27) 
rotates counterclockwise as the closing springs 
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. 

-E- Start of closing stroke. 

10071-IS 

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 blades. Links (41A) and (20) go over 
toggle against stop (23). 

-F- Blades closed, springs discharged. 

10076•14 
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Fig. G - Shows the blades closed and the springs 
almost charged. The cam (12) has gone by its crown 
and is easing roller (91) onto latch (45). 

-G- Blades doued, spring5 almost charged. 

For de control the normal method is as shown in 
Fig. SA. When the close contact (CS-C) is closed, 
current flow through 52Yl energizes the 52X 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 furnished across the 
rectifier to protect against high voltage surges ·which 

�--=>..-, """ •- ·no� may destroy the rectifier elements . 
. h� . ---� �.�---��----------------------------------, 

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 
between links (41A) and (20), allowing the 4-bar 
linkage to reset. 

-H- Opening sttoke. 

OPERATOR CONTROL 

Solenoid Operator 

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

8 

�,5�-+��--���-----�7��� es-c es-c 
REMOTE PUSHBUTTON 

52 
XI 

(A) DC CONTROL 

(B) AC CONTROL 

Fig. 8 - Sole"oid operator co"'rol schemes. www . 
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StC)red Energy Operotor 
The normal control (Fig. 9) for this operator has 
been incorporated in one switch assembly located at 
the rear of the unit. lt consists of two-heavy-duty 
toggle switches ({)) operated by common linkage (4) 
from the main charging earn (Fig. 10). 

The main spring charging motor power is supplied 
through terminals 3 and 4. The mechanical interlock 
is a switch operated by a release lever which opens 
the motor circuit when the lever 1s depressed. The 
88-1 and 88-2 switches are shown with the main 
closing springs discharged. 

As the charging linkage charges the main closing 
springs, the motor switch earn rotates with the spring 
charging cam. When the drive disengages, the cam 
snaps over and the 88-1 andSB-2 switches are thrown, 
cutting off the motor circuit. 

When the control is energized, the motor starts to 
charge the springs. The 88-lbb switch opens when 
the springs are fully charged. 

Y2 

Fig. 9- Control scheme for stored energy operator. 

The 88-2-NC contact is in the close control lockout 
circuit. The 88-2-NO contact is used to energize an 

Uo.tol.-CcAiutlS···b-L. __ ..,.._ ______ ___..___, __ ..,...,...ji� n.l-ldi�c..., a:::ttirinrt gge,hr.· g_h_t""'w- hl-·c_ h_s_h_o_w_ s_th-: a-t_th- e_s ... p_r
i
_n_g_ s_are 

� � ---�lly cliafged. --------
The normal control for the stoced ene�gy opetator is 
incorporated into one switch assembly (Fig. 10) 
located at the rear of the unit. It consists of two 
heavy-duty toggle switches (6) op erated by a com­
mon linkage (4) from a motor switch cam (1) on the 
main charging cam shaft. 

The 88-1-NC contact is in the drive motor circuit 
and is used to start the moto r when the springs are 
discharged and stop the motor when the springs are 
fully charged. The 88-1-NO contact is in the close 
control circuit and keeps the circuit open until the 
springs have been fully charged. 

As the main charging cam rotates to charge -the 
main closing springs, the motor switch cam rotates. 
When the closing springs ate charged, the driving 
motor disengages because of 'the cutout teeth in 
the main driving gear. A spring rotates the main cam 
against a stop pin. As the main cam and the motor 
switch cam rotate again, the motor switch cam 
throws the common linkage to the 88-1 and 88-2 
switches to shut off the motor. 

When the closing springs are discharged, the cam 
is freed and the reset spring rotates the cam shaft 
to release the spring. Release of the switch closes 
the spring charge. 

MOTOR 

CONTROL 

SWITCH 

LOCI<OUT ClftC\JlT 

(Y RELAY ClfiCUIT) 

CLOSE 
CIRCUIT 

SWITCHES SHOWN IN READY (SPRINGS CHARGED) POSITION 

L_·-�··-
Fig. 10 - Motor control swllc.h assembly for stared energy operator. 
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i\) J S-1 0076-4 B) JS-10076-5 
Fig. 11 - Spriflg releo5e lotch - &tared energy operator. 

Spring Release Latch 
F�g. llA shows the spring release latch in the hold 
position and locked in place by links (W and X) 
which are over toggle.ag�nst sc1ew {A). To release 

· '  • s - · · e 
· 

t to invert 
the-toggle:-' -" 

When the spring relea se solenoid is energi zed 
(Fig.UB), the armature moves up with the ram, forcing 
link (X) up, to break the over toggle condition of 

· �j_W a'!!i X) Link..(Xl i�o_i.a�heR-e-tr�i�;�htrt;-,---...,.......,..=- _ _  removi� the latch from the latch roll to release the 
closing mechanism. 

ADJUST MIEN'Ii"S 
SOLEHOID OPERATOR (Fig. 12) 

Latch Roll Cleoronce - WHh the ground device open 
and latch roll (lSA) resting against stop bolt (75), 
the latch roll should clear the trip latch (27) by 1/64 
to 3/64 of an inch. Adjustment is made by stop 
bolt (75), 

Trip Latch - The trip latch (27) should engage the 
latch roll (lSA) 1/8 to 3/16 of an inch above the 
lower edge of the latch face with the breaker closed . 

This adjustment offsets the clearance between the 
trip pin and trip latch. 

Prop Latc:h - The prop latch (97) is adjusted by 
shims so that it engages the tog@;le roll (15) 1/8 to 
3/16 of an inch above the lower face of the latch. 

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

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

Latch Check Switch - The latch check switch (1) is 
mounted on the bot tom of the operator frame. The 
switch makes contact near the end of the reset travel 
of the lower link (70) of the 4-bar toggle linkage. 

Adjust by moving switch bracket (66). The latch 
check switch may be jumpe� wired out or omitted if 
not used for instantaneous reclose. 

10 

STORED ENERGY OPERATOR (Figs. 13 & 14) 
Main Toggle Roll - When the ground device is in 
closed position with roll (55) against block (15), 
center of main toggle roll (55) should be 3/16 to 
5/16 of an inch beyond line of centers of latch roll 
(56) and pin (3). Adjustment is m11de by adding or 
removing shims (8). 

Trip Latch - The trip latch (9) should engage its 
roll (56) 1/8 to 3/16 of an inch above the lower edge 
of the latch face. Adjustment is made by shimming 
plate (36). With the springs charged and the ground 
device open, the trip latch (9) should clear its latch 
roll (56) by 1/64 to 3/64 of an inch. Adjustment is 
made by screw (7). 

Closing Latch - The closing latch (18) should en­
gage its roll (54) 3/16 of an inch above the lower 
edge of the latch face. See over-toggle latch for 
adjustment. 

Closing Solenoid - The closing (SO) solenoid has 
been adjusted at the factory and should require no 
further adjustment. If readjustment is requjred it 
should be made only when the closing latch bite is 
in correct adjustment. 

The armature should ·move freely and have no 
binds, The travel of the armature should be such 
that slow manual actuation will trip the latch and 
have 1/32 to l/16 to an inch overtravel. Adjustment 
is made by shimming the solenoid with washers on 
the mounting screws. 
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CLOSING 8 
WtL 

SCREW 

ARMATURE 

WASHER 
I LARGE) 

WAStiER II 
(SMALL) 

P1N 

PLUNGER 

SPRING 

BACk 
PL AT E  

KEY 

fOLLOWER fN.t--4--­
ROLL 

WASHfR 

LIMIT SYI'ITCH 

LINK 

SliiM 
MANUAL TRIP 
CM'SCREW 

SPRING 

TRIP lATCH 

PIN 
SPRING 

Fig, 12- Solenoid operator ossembly. 

ltOLL 

�----------�� BlOCK 

PIN SHIMS 

Fig. 13 - Stored energy operotor Clssembly. 
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SHIMS 

TRIP LMCH 

lOLl 

SPRING 

SCREW 

72.-llO..OSl-401 
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CAM 

CAM 

SPRING 

TRIP PIN 

STOP 

HEX NUT 

Manual Charging of Closing Springs - A charging 
handle is provided to charge the closing springs man­
ually. Open the control power circuit and engage 
the charging handle with the coupling on the front 
of the motor (48). The springs are charged by a 
counterclockwise rotation of the handle. Full spring 
compression will be realized by an audible snap as 
roll (54) drops back on latch (18) when cam (34) 
clears follower roll (35). Continue to rotate handle 
until motor coupling rotates freely without load. 

Manually Slow Closing the Switch - Manual slow 
closing the switch is done with a cou!1terclockwise 
rotation of the charging handle. Rotate handle only 
to the point where latch (9) drops in front of roll 
(56). Do Not Proceecl Until You Are Sure That: 

1. Cam (34) is ·engaged with following roll (35). 

2. Latch (18) is not engaged with roll (54). 
Switch can now be closed by slowly turning charging 
handle clockwise. The breaker is fully closed when 
arm (2) is against stop (16) Fig. 13. 

The mechanism can be cranked to any position 
and held because the motor gears are self-locking. 

Spring Release Latch ancl Over Toggle Linkage -
To change bite of spring release latch (Fig. 15}, 
disconnect links (W and X) by removing pin (P) and 
turning screw (A) against crank (M). Check visually 
to see that bite is 3/16-in., or point of contact at 
about the center of the latch (18). Lock screw (A} 
with locknut (C). Adjust link (X), if necessary, so 
that pin (P) can be easily inserted. To adjust link 
{X), loosen locknut (B) and rotate the link end to 
increase or decrease its length. 

The over toggle linkage (links W and X) functions 
to stabilize the position of the spring release latch 

'(18). It is in proper adjustment when the center of 
pin (P) is 1/32 to 1/16-in. be low a line drawn be­
tween the pivot points of links W and X. This ad­
justment is made with screw (C) which sets to posi­
tion link (X). 

12 

SHIMS 

ROLL 

· ROLL 

71 -2.09-$64-40 I 

Caution - Over toggle linkage (W, X and Pin P) must 
be free to move through the toggle position with 
crank (M) against screw (A) without moving latch 
(18). Otherwise, excessive load may exceed the 
output of the spring release coil (50), preventing the 
breaker from closing. 

Fig. 1 5 - Spring release latch and over toggle linkage. 

Spring Discharge - During insertion or removal of 
the switch from its cubicle, the closing springs cf 
the operator will discharge automatically. This is 
done by release roll (6) (Fig. 16) passing over inter­
lock angle (5), mounted on the cubicle floor. As the 
release roll passes over the interlock angle, it rises 
and pushes up on the spring assembly (3). This 
causes link (1) to rotate pin (8) which raises lever 
(D) and link (X) (Fig. 15), releasing the closing 
springs. 

The length of the spring assembly can be in­
creased, or decreased, if necessary, by adjusting 
clevis (11). Fig. 16. www . 
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