C)O

“é& CONTROLS .

Z.
&
.Q

[V

o
INSTRUGCITIO NS
N

—— - ————————— -

<.

GR@U@ND TEST DEVICE

(s)\' Used With
@\%& Metal-Clad Switchgear

0000000






INDEX

o
o
[T-]
o
o
o
Q
0

INTRODUCTION . ... i 3 Unground and Remove Unit .............. 5
Warranty ... 3 Ungrounded Testing .................... 5
Operator Description ,................... 6
DESCRIPTION ............ccooiiiiiiinnn, 3 Solenoid Operator .........cccoiunoam.. 6
Genmeral ..i...viiiiiii e i 3 Stored Energy Operotor ................ 8
Control vt e e 3 Operator Control «.............. & .. 9
Test Ports ......... e 3 Solenoid Operator .............. 0. o 9
Test Probes? .......................... 3 Stored Energy Operator ...... @M . .. 10
??!§°£°L§¥‘£°i‘oa;;n'g Device ovmorniii y Motor Control Switch .......0. .4 B ... 10
~Grounding.SWitch ..ooveeeorroomrr s 4 Spring Release Latch &....4...LL.4. . ... 1
TS ADJUSTMENTS ..........%... 0% . ...... 12
Inter!ocks....:....-.....: """""""" 4 Solenoid Operator  _....gm. . 0l ......... 12
gi:;sggrf:"cu“ """"""""""""" 3 Latch Roll Clearance (... 0 ..o oLt 1%
""""""""""""""""" TripLatch ... ... .0 e s 1
120072000 ....cvvveeeiic e 4 Limit Switch ... @ o 12
0 4 Latch Check Switch/ .. ...l ... 12
PEIAtONS .uoiivriieeiiaiiiiiiieien. Stored Energy Qperator & ................. 12
Sélenoid Operator . ........cocvuueannnn. 4 Main Togale Roll 12
DC Control Relay ...cvvveveevniennane., 4 Trip Ldf?:?l """"""""""" 12
A? Control R;luy """"""""""" g Manval Chorging of Closing Springs ....... 12
Silicon Rectifier .............oooonnns Manually Stew Closing .................. 13
Stored Energy Operator ................... 5 Motor Coentrol Switch ................... 13
e ' Spring Reledse Latch & Overtoggle Linkage 14
— T OPERATION™ . . . . oo S st TR — =5 Spring®®ischarge ........ ... ..., 15
Operating Procedure ..............c ... 5
Back-Feed Testing or Grounding ......... 5 MAINTENEANCE ..o 15
ILLUSTRATIONS
Page Page.
Fig. 1 - Typical ground and test Fig. 9 - Control scheme for stored energy
device used with 5-kv oOpPerator ...........ieiieeaaa 10
switchgear ............. 0% 4 i Fig. 10 — Motor control switch assembly
Fig. 2 — Typical 5-kv ground ond for stored energy operator ........ 10
test device ........... g .. N 2 Fig. 11 — Spring release latch for stored
Fig. 3 — Portable push button is used td energy operator ................. 1
close the switch ....... 0. .4... 3 Fig. 12 - Solenoid operator assembly .. .. ... 12
Fig. 4 — Test ports are located”onfront Fig. 13 — Stored energy operator assembly .. 13
ofunit ... . UL 4 Fig. 14 — Spring release latch and over
Fig. 5 - Solenoid operatorfassembly ....... 6 toggle linkage .................. 14
Fig. 6 — Four-bar linkage . Ou........... 7 Fig. 15 — Spring release arrangement for
Fig. 7 — Stored energy operator  .......... 7 stored energy operator ... ....... 14
Fig. 8 - Solenoid operator cofttrol schemes . 9

The information contained within is intended to assist aperating personnel by providing information on the general characleristics of
equipment of this“type. it does not 1elieve the user of responsibility to use sound engineering practices in the installation. application,
operation and, maintenance of the particular equipment purchased.

It drawings ar other supplementary instructions for specific applications 3re forwarded with this manuatl or separataly, they take
pracedence over any conflicting or incomplete information in this manual,

KEN COOK TRANSNATIONAL PRINTED IN U,S,A,







OPEMATING INSTRUCTIONS "
A BCPOML (MSIRTING BEVKE itD CUBKLE £ BoNTA
< L S11 3ELRCTOR Swatn 10 YEARNMD ".IMII. Lol . 4
s 3 ATuBY ILLECION SEITCR RAZDLE.
B, INSLRT DEVICE I CUNKLE (N SANE MANNER nunvlu ”ﬂlu 4
R . ! €. SROUNDING PROCEOLAT. ~ S
. [ {3 ') IL
NIEN IRy e e T e 8
PY |7 2w it cosad bauinois srouseies peg m-uuu
Y LOCR TNE 3EYKCT N THE SLaBLS NI_HI". o .
A * ] [ uwvmo SROUKDS. " : o;
i And ACREYE JADLOCHE FAGN TP SO " '

s BULL N LXYEA T8 UNEAOWND DOV . ’
- 3 2Lwive BLVIET 2RON CUBKLE uw--o.‘ ° P! o
° € PHASING ARD LOW POTENTIAL TEITS. ~ - Q °
Vomevk uuem 'll"l o Lin.
 MMOVE 4L T T £HROUT TwiTe uum ﬁ#ﬁ
.. aenten nmn T Sei TEETTD Witd rmn:yn [ '; f(_:l ﬂ&hm
L 7 o rrwerwicsss v accomsuct wiTH ApeRT F
£ MU POTENTIAL PHADE AQTATION TEOT ‘ o, - r
L wav s£uEvron peites s LIAE -
nml“:' VAGH ELOM EIRCURT $wiTCH AN ma '
A xmmnn-nemmmm = ‘ a
Y vuo' "TERNINAL, mmmnyon. s . ;o :
ag” yoxm . 8

e
L]

* -
°

« e 8

o

1 — Typical ground and test device
used with 5-kv switchgear.
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INTROCDUCTION

This instruction manual provides operation and main-
tenance information for power operated grounding
and test devices used with 5-kv metal-clad switch-
gear.

WARRANTY
The sales contract carries all information onpwar-
ranty coverage.

DESCRIPTION

GENERAL

This device is suitable for inserting in switchgear
enclosures in the space normally occupied by citcuit
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 fot selector switch or bus
access, and interlocks to assure maximum safety
with convenience of use in any test function.

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

Outer_and inper phase barriers_are of transpa:ent,_,————-"

. ~———haterial to permit visual inspection of selector

N4

switch position on all phases.

Position indicator for selector

switches.

ground and

Top of device is covered to prevent enttancelof
foreign material or exposure to high voltape ‘parts.

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

Control — The selector switchds manually operated,
The grounding switch is eleétrically“closed. Trip-
ping is accomplished by the manual “trip lever.”
Control power is obtained thtough the normal sec-
ondary contacts., Close comtrol is by a postable
switch at the end of a 3Q-foot Jeord (Fig. 3).

Test Ports ~{@wo sets of test potts (Fig. 4) are pro-
vided on the frontypanell” The upper set is connected
directly to the Jowegor bus studs. The lower set is
connectéd tosthe hinge of the selector switch which
may be in“@ither bls or line position.

Test Prohes —~ Test probes provide means for con-
venient coOnnection of test leads to the device.
Probes are pushed into test ports to establish an
electrical connection throwgh pressure contacts,
Probes are self-sligning. 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 Switch — Operation “6f the selector switch
is by means of a removabléyhandle on the side of
the device. This location ensures that the selector
switch operationfcannot be accomplished while the
device is in the, switchgear cubicle and that the
operating handle must be temoved before the device
can be insefted in the cubicle. The selector switch
shaft docks) in' each position when the operating
handle“islzemoved, assuring full contact pressure in
the bus and lige positions.

Fig. 3 — Portable push button is used to
close the switch.






Trip & Lotch 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 gtound con-
tacts or removal of device from switchgear;

Provides electrical cutout to)prevent closing of
ground contacts if latch ismnet“locked closed by
being pushed fully in,

Assures that deviCe cannot be inserted or removed
from cubicle unless trip andWlatch locking device is
pulled fully out d4nd ground switch is open.

Grounding Switch

The grounding switch is power closed by either a
solenoid or a sprisig operator. The uait 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

N —with ¢

the letter "C=wWihen™ lookinig af the=dévice from tre———

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

Bus Port

The bus port key interlock is lo¢ated above the bus
ports. It assures that tests made priot to grounding
are always made through the sejector switch ports
which are connected to th€, selector switch hinge.
This interlock prevents jaccidental testing of the
wrong circuit prior to grounding.

1200/2000

The 1200/2000%nterlock’is located at the rear of the
device under the hésizontal frame, about 2-3/4 inches
above theafloor.\\ It s **C’’ shaped and is supplied
in the 1200-ampugosition. To use the device with
2000-amp? primary contacts, remove the two mounting
bolts @ndiymount the interlock turmed 180 degrees
C'"%shape facing in the same direction as

rgar. ) NI your operating safety procedures positively
guatantee that the device will be used only 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 orprecharged springs
(stored energy). :

SOLENOID OPERATOR

A large dc 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 dc
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 & silicon
rectifier for control of the solenoid. The dc output
of the silicon rectifier is connected directly to the
solenoid. The control relay consists of two relays
which may be mountedon a common base, Alternating
curtent to the rectifier is handled by the main control,
or X relay, while the second relay, or Y relay, pro-
vides auxiliary control.






Silicon Rectifier

A full wave rectifier is used to ccnvert alternating
current to direct curtent for the dc 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. Ptotection against switching
transients is provided by a suppressor.

—

TN —— B

STORED ENERGY OPERATOR

The stored energy operator uses charged springs,to
power the closing operation. Opening [is spting-
powered also, but not with the same springs Mised
for closing. A stored energy operator consists of
three systems: driving, spring linkage and four-bar
toggle linkage. These systems are disengaged from
each other except while performing their specific
functions. For example — th@“driving and spring
linkage systems are completelygfree of each other
except when the spring linkage,is’ being charged.
Similarly, the spring linkageWand four-bar toggle
linkage systems are freg of/each other except during
a closing operation,

Stored energy operated|devices normally require a
single commercial, relayffor control. This relay is
furnished to match the, control voltage.

e — T
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OPERATICN

OPERATING PROCEDURE
a) For Back-Feed Testing or Grounding —

1. Verify that proper primary contact €ingers are
in place and device interlock is set ptoperly.

2. Set selector switch blades on [studsito be
grounded. To move switch, insert/handle in
socket and press in to unlock{switeh:™ Rotate

handle to full stop position. \\Remgve handle.
Verify that shaft is locked,imyposition.

3. Check closing circuitginterlock key on lowet
left hand side of unit.4Tum®key to fully en-
gaged captive position,

4. Pull out trip and lateh locking device.

S. Insert dewvice ingubicle.

6. Pushdtrip and latch locking device fully in.

7. Test“sélectof terminals with statiscope to be
sure theyjafe de-energized.

8. Energize cubicle control power circuit. (If
unit 4s 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,

b) To Unground and Remove Unit —
12. Remove all test probes if used.

13. Pull out trip and latch locking device to full
out position.

14. Depress trip lever to open ground switch.

15. Depress trip lever to full down position and
remove unit from cubicle.

c) For Ungrounded Testing —

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

17. Remove key from closing circuit 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 line up.

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

21. Insert probes.
22. Move slide to right to lock in probes.

23. Perform tests in accordance with approved
procedures.






OPERATOR DESCRIPTION
SOLENOID OPERATOR

The primary closing force of this operatar (Fig. 5) is
supplied by a dc 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 (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
thatthe armature will release rapidly when the coilis
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 closing operation, point

(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 latch (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, teip lateh (27) is
rotated about its center G by depressing thegtail of
the latch. This releases point E, allowing link (70)
to rotate about its fixed center FU Binks (101 and
102) drop allowing arm (73) to rotatej pulled down by
spring (7). As point D dropsfyit is freed from the
prop latch (97). Reset spring (91) pulls D back,
lifting point E back of trip Jatch {27) and resetting
the linkage. If the trip datgh (27) is rotated at any
time during the closing stroke, the linkage will

—~——=F~is"held:fixed-hetween_stop.bolt_(75) and trip latch ‘/‘fﬂ,_uffi&’&"
2 My P

72~320-=042—-401

armature (§)

{LARGE)

%
WASHER A \_ﬂ
o

WASHER @4@1{\_‘&/ / = ~L

{SmaLL)

PIN {20

pLuncer{B)
SPRING @

BACK
i O

IIFWASHERS ?smmo 100-SPRING (73)}-ARM  (97)-PROP LATCH
T2} PCLE {6l FLINK 83FPIN [(9IFSCREW [ (64 -PIN T4 )-ARM 3FADJUSTING
CLOSING 6] e SCREW

18 FLIMIT S¥NTCH

78 )}PIN

59 }-STOP

. 102-LINK

3

=g
TN 2 K
' " ______,_..——-.CAP SCREW
[Eaume
) G\

A

Z 65) SCREW

! 27> TRIP LATCH

26 PIN
STOP
BoLT *"N B5):PIN TTFARM NGa) spRiNG

1} LATCH CHECK @ swiTcH {T0)- LINK 1A LATCH ROL L
SWITCH BRACKET

Fig. 5 — Solenoid operator assembly.
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Fig. 7 — Stored energy opetotor.
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STORED 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).

(B)

LINK  PIN LINK  LATCH

Fig. C - Breaker Open, Springs Charged. As the
closing springs._become fully extended, cranks (4)

push links (9, 10) over toggle and cranks (4) dises- D

gage roll (24) and rotate out of the way. The closing
springs are fully charged and held by spring release
latch (13).

(ol

LINK LINK

Fig. E 4 Breaker Closed, Linkage Starts to Col-

lapse. o The rotation of link (21) rotates arm (23),
through\\Iiak) (20), closing the disconnect hlades.
Linksn(20, 21) go over toggle against stop (59),
locking the breaker closed. Screw (32) and crank
(22)_come in contact and force link (10) to rotate,
breaking the over toggle between links (9, 10).

>

(A) SPUR  PINION
PIN ROLL CRANK GEAR GEAR

Fig. B — Breaker Ogen, Springs Partially Charged.
Continued rotationgof, cranks forces link (10) down
because link (7) i§ heldhin place by latch (13). Link
q (11) rotates dbout its fixed center. Link (11), through
pin (31), drives &rank®(12) back, extending the clos-
ing springs attachedyto the lower end of crank (12).

(Cl DRIVE
LIRNK CRANK ROLL LINK LATCH

Fig. D — Start of Closing. To close the breaker, the
spring release latch (13) is moved up to release

4 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
fixed by latch (27).

{E)

CRANK SCREW







(F) ]

LINK LINK LATCH

CRANK  BUMPER

Fig. F -~ Breaker Closed, Springs Discharged,

Mechanism Practically Reset. Crank (12) is stopped — — Lot ———- - . .-

by the bumper. Links(9;-10)collapse upwarg, allow-
ing link (7) to reset. Latch (13) drops ahead of latch
roil (19). Unit is set to recharge springs.

For dc control the normal method is as sh@wnyin
Fig. 8A. When the close contact (CS-C) is| closed,
current flow through 52Y1 energizes the 52Xyselay
coil. This closes contacts (52X3 and 52X4) to
energize the closing coil (52cc). Contact (52X1)
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 52Y1 contacts
cuts off the 52X3 and. 52X4 &ontacts and the lock-
in circuit (X1) of the 52X relays 1f the close control
remains closed, the 52Y Wrelay, s still locked in
through contact 52Y2 and must be opened to reset
the control for another ¢losel

For ac control, a full-wave, bridge rectifier is used
to supply dc togthe closing coil. An ac control
similar to the dc ‘control scheme is shown in Fig.
8B. The confrolfunction is the same as for the dc
control. A sUige suppressor is fumished across the
rectifier tosprotect against high voltage surges which
may destroy/the rectifier elements.

———

ARM @ATCH LINK TRIP
ROLL LATCH

Fig. G — Breaker Opening, Springs Charged. To
open the breaker,gtripylatch (27) is rotated by de-
pressing latch, reledsing latch roll (14). Arm (22)
rotates abaut its center, allowing links (20, 21) to
drop. Thié rotatesyarm (23) about its center, opening
the breaker. 4Toggle roll (15) is forced back by the
curve of ‘§top (59), breaking the over toggle of links
(20, 21) andpallowing them Lo reset. This rotates
am (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 common source. The
solenoid has dc coils designed to give maximum effi-
ciency over the desired control voltage range.

5 7
<€ 1k {F INTERLOCK
cs-C cS-C “:@
REMOTE PUSHBUTTON o -
52 LATCcH LT
X1 LOCK SW
)______I !
1 52 452
X3 52 Y2
?:_-—_.——t = L I

= e
@
Yi
52
52
x4 é _

Q

6
£ (A) DC CONTROL
3 —é { - — h INTERLOCK
i cs-C Cs-C "NO)
REMOTE PUSHBUTTON [ %* l
TA
52 LATCH 3¢
X{ LOCK SW
—'Esa it 1s2
X3 2 Ty
—
452
&4
52 52
AC 52 X Y

'1')(4
T )
_J°

{B) AC CONTROL

Fig. 8 — Solenoid operator contral schemes.
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=31 two heavy duly (Oggle SWIlCREST(6)—operated bydn

Stored Energy Operator

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

The main spring charging motor power is supplied
through terminals 3 and 4, Fig. 9. The mechanical
interlock is a switch operated by the 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 switches 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 linkage charges the
main closing springs, the motor switch cam rotates
with the left-hand large gear., When the control is
energized the motor starts to charge the springs.
Just before the springs are fully charged, the 88-1
and 88-2 switches are thrown by lever (1) which is
0perated by pin (5), Fig. 10. The 88-1bb switch

before this switch opens, the 88-3aa switch closes
and connects the dropping resistor into the motot
circuit. The motor continues to drive the geats until
the free swinging cranks onthe main gears are almost
to the top of the grease. The motor then shuts off
{cutoff by the c m operating the 88-3aa switch) and
coasts until the cranks go over center and drop out
of the way.

Motor Control Switch
The motor control _switch assembly (Flg 10) consists

INTERLOCK

MECH. INT.
LATCH
LOC

88-3
a0

Y2

Fig. 9 — Control scheme foristored energy operator.

The 88-1bb contactyis in the drive motor circuit
and is used toystart the motor when the springs are
discharged and, stop’the motor when the springs are
fully chatged. “The 88-laa and 88-3bb contacts are
in seriesiwithythe close control circuit and keep the
circuit open until the springs have been fully charged
and theycharging motor de-energized.

The 88-2bb contact is in the close control lockout
circuit.“The 88-2aa is used to energize an indicating
light which shows that the springs are fully charged.

common linkage (1) from the main closing springs and
one heavy duty toggle switch (6) operated by a cam

(2) driven by the main gear.

T =T

e

The 88-3aa contact introduces a resislor into the
drive motor circuit to coast the drive cranks out of
the way with a reduced voltage on the motor.

|

MOTOR CIRCUIT

CLOSE CONTROL LOCKOUT
/ (Y RELAY CIRCUIT)

MOTOR CUTOFF
CLOSE CIRCUIT

(SPRINGS CHARGED)

ADJ. SCREW
LOCKNUT (A)

72 .420~020=-402,

SWITCHES SHOWN IN READY POSITION

(8)-PIN (ROLLER)

/I_\\
S 1 \‘.\\

PIN (ROLLER)

(8)-ADJUT. SCREW
{8)-LOCKNLUT (C)

Fig. 10 — Motor control switeh assembly for stored energy operator.

10

-






As the charging linkage charges the main closing
springs, the motor switch cam rotates with the left-
hand large gear. Just before the springs 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 main 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 and 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 motar so that the pin on the gear coasts past
top center by not beyond 10 o’clock. With too much
resistance the motor will stall. With too little re-
sistance, the motor will coast too far and the cam

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

Spring Release Lotch

Fig. 1l1a shows the spring release latch injtheshold
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 toginvert the
toggle. The switch is in the drive motor circuit
and is closed when link (X) iS against screw (A).
Vertical movement of link (X) opens the switch,

When the spring releaSe, solenoid is energized
(Fig. 11b), the armature /moves up with the ram,
forcing link(X) up, to break the over toggle condition
of links (W and X) Liak (X) is rotated to the right,
removing the latch@from the latch roll to release the
closing mechanism. “The upward movement of link
(X) opens the( switeh in the drive motor circuit,
preventing thesprings from charging until link (X)
resets to lo€kyswiteh in position.

PiN_"P"

! {

=]
SCREW "A" LockNUT " Q
. AN i _

ba
—tJ

LINK K™

Q'C"xﬁ—‘ O/l

\' ’
4 L
>
(A) 7
S
rd
' ~J schEw C* colL
. (SAC)
LEVER "D
CRANK "M"
LATCH
134
€ SPRING STOP
RELEASE NUT “H"
SOLENOID
3 NUT “9"
I8—10076mg
(8)
8 ~10076-8 ]

/

Fig. 11 = Spring release latch for stored energy operator.
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WASHER
{LARGE)

WASHER
(SmaLL)

(s9ywasrers (31} spring (o0 sprinG (73)-anm G- Proe Larcw

PN [ (74)-anm ADJUSTING
o gCREw
@) Liar sercn

(78)-p1n

=h sTop .
@ 5oy {(Errm) feeyemm \(77)-aru (25} spRING
S A, L.
— OGGLE~—" LATCH CHECK ({(3)-SwiTCH LiNK 15.!‘. ATCH ROL
e ROLL 0 SWITCK BRACKET - t

@) screw
@)y Trp Latcu

(2%)-Pin

Fig. 12 - Solenoid Gpetator assembly.

ADJUSTRRENTS

SOLENOID OPERATOR (Fig. 12

Latch Roll Cleorance — With the ground device open
and latch roll (15A) 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) shouldWedgage the
latch toll (15A) 1/8 to 3/16 or an inch above the
lawer edge of the latch face with the breaker closed.
This adjustment affects the gledtance between the
trip pin and trip latch. , Referto tripping solenoid
adjustment,

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

Adjust by serew (103). Contact action required by
circuit bre@ker should be at 3/4 to 7/8 inch of the
stroke of ramycap’(19).

Lotch™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.

Adjust by moving switch bracket (66).
STORED ENERGY OPERATOR (Fig. 13)

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

Trip Lotch — 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 1/64 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
audible snpp indicates that the springs are fully
extended (changed). Continue turning handle
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SPRING . ! ROLL
e AD UNK TOGGLE (& %)~ PIN
LINK: ROLL ARM
LINKAS! STOP LATCH (79
72-320-048- 401 BOLT ROLL
Fig. 13 — Stored ‘energy operator assembly.
{about 95 more tums) to bring driving cranks, (4)4to If adjustment becomes necessary, follow this
their reset position (just past dead center). This procedure:
removes the cranks from the danger offbeinghhit by
roll (24) as the breaker closes. It_alsg correctly
positions the cam controlling thef88-3 ;switch for 1. Loosen lock nuts (). -
lectri tion. . .
electrical operation 2. Back off adjusting screws on all three switches.
Monually Slow Closing — ThiSidevice’can be closed 3. Hand crank unit until pin (8) rests on crown of
slowly and mechanically held in“any position of the cam (2) (before springs begin to charge).
closing stroke up to the_pointy of contact touch to
make or check adjustments. ¢Insert spring charging 4. Tum adjusting screw (3) on 88-3 switch until
handle into guide tube ‘and engage with gear motor there is only 1/32 to 1/64 inch travel left. Lock
(48). Turn handle cotinterclockwise until resistance with locknut (4C).
is felt. Pull closing danyard and hold out, continue
tuming handle. ‘Centactsswill move toward the closed S. Hand crank unit until springs charge and 88-3
position, switch snaps over just before springs reach the
full charged position.
CAUTION
6. Turn adjusting screws (3) on 88-1 and 88-2
As the contacts approach the closed posi- switches until they snap over. Lock with lock-
tion, check position of cranks (4) on rolls nuts (44, 4B).
(24). Do not allow cranks to pass by the
rolls, causing the contacts to snap open. 7. Crank unit until 88-3 switch is reset and drive
pawls drop over center.
Motor“Control Switch — The 88 motor control switch
assembly (Fig. 10) is factory adjusted and pinned in 8. Discharge springs.
position. If it should become inoperative, clean
Contact areas with an electrical cleaning solvent 9. Recharge springs and readjust 88-1 and 88-2

and spray dry silicon lubricant lightly between con-
tact surfaces and pivot points,
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switches, if necessary, to snap over with--or
after—88-3 switch.
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LATCH
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SOLENOID
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JE~100Te—4
Spring release latch and over toggle linkage-
. - - ) _\ - — V\
Spring  Release' Latch and Over Toggle Linkage - rqventoggle linkage (links W and X) functions
To change bite of spring release latch (Fig. 14), to stabxlB&&he . position of the spring release latch
disconnect links (W and X) by removing pin (P) and (18). It iShin proper adjustfient when the center of — ™= -
turning 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 _pivotipoints of links W and X. This adjustment
about the center of the latch (18). Lock screw (A) isf 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 link
(X), loosen locknut (B) and rotate the link end to
increase or decrease its length.
O unk{
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5 . RETURN / -
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Fig. 15 ~ Spring release arrangement for stored energy operator,
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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
telease coil, preventing the switch from
closing.

Spring Discharge - During insertion or removal of
the switch from its cubicle, the closing springs of
the operator will discharge automatically. This is

done by release roll (6) (Fig. 1S) passing over igfers
lock angle (5), mounted on the cubicle floor.[| As
the release roll passes over the interlock angley, 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. 14), teleasing the ¢élosing
springs.

The length of the springd assembly can be
increased, or decreased, ifynecessary, by adjusting
clevis (11).

MAINTENANCE

The lubricant supplied with the cubicle accessaties
is intended to be used only on the cubicle’s discon-
nect contacts and must not be used on any part of the
circuit breaker.

Thorough, periodic inspection is important to satis-
factory operation. Inspection and maintenance fre-

protrusions of, Sharpiplane changes. Rub microfine
graphite well inte contact surfaces and remove any
excess. Do not get graphite on insulation. Insula-
tion contaminatediby graphite must be replaced,

NeedleWbearings are packed with a special lubsi-
cant and) should require no further atteation.—Bear-

quency depends on installation site, weather and~————ing pins and of other sliding ot rotating areas should

atmospheric conditions, experience of operating
personnel and special operation requirements.
Because of this, a well-planned and effective main-
tenance program depends largely on experience and
practice.

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

be wiped with a thin film of Beacon P-290 grease.
Greasing should be done carefully because excess
grease tends to collect foreign matter which, in

time, may make operation sluggish and affect the
dielectric strength of insulating membets.

Beacon P-290 grease may be purchased through
Humble sales offices in Los Angeles, Calif.; Oak
Brook, I1l.; Baltimore, Md.; Pelbam, N.Y.; Charlotte,
N.C.; Memphis, Tenn.; Dallas and Huston, Texas..

15








