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PART 1

H

INTRODUCTION. This maiual illustraies and ex-

plains the features and use of the Type D Ground and’

TestPellCe (G & T) manufactured for Consolidated
Edison Company. The operating instructions for each
test procedure are located on fold-out page at the end
of Part 1. These operating instructions -are to be laid
out and referred to while following the illustrated
steps. -

POTENTIAL.
TRANSFORMER
(P.T.) HANDLE

PROBE PORT
SLIDING LEVER

INTERLOCK*
#29

"‘q‘_g'

TRIP
.'LEVER\

INTERLOCK
#24

LATCH LEVER
#27

The rack-in mechanism opezatiop is illustrated and
and explained in Part 2.

Operating sequence of SE-4, stored-energy operator
is explained in Part 3.

LOCATION OF COMPONENTS. Figue 1

is a

typical Ground and, Test device with the location of
all the components mentioned in this manual indicated.

INTERLGCK
#25

PROBE
PORTS

NTERLOCK
#26

INTERLOCK
#28

INTERLOCK
#27

LOCK-IN
(MECHANICAL)
PIN

Looo23s

Figure 1 — Typical Ground & Test (G & T) Device
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DESCRIPTION OF INTERLOCKS. The following
is a description of the key and mechanical intetlocks
used on the ground and test device.

H .

KEY INTERLOCKS
Intetlock 24*-" Al Interchange. Key removable with

boltextend,g%o ck ground and testdevice in cubicle.
Coordinates %ith interlocks 25 and 26.

nterlock 25 - Al Interchange. Key removable with
bolt extended to lock potential transformer (P.T.)

handle in open position. Coordinates with interlocks
24 and 26.

Interlock 26 - Al Interchange. Part of multiple inter-
lock with interlock 28. Key removable with bolt ex-
tended to lock probe port door in closed position.
Prohibits exposing probe ports unless P.T. handle is
locked open and G & T device is locked in cubicle.
Coordinates with interlocks 24 and 25.

interlock 27 - A2 lr;ferchonge. Key removable with
bolt extended to lock ground switch in closed position.
Coordinates with interlocks 28 and 29. Also contains
two contacts (52C-1 and 52T-1) which are open with
bolt extended (ground switch closed) to prevent trip-
ping by control switch and to prevent energizinggthe
closing solenoid.

Interlock 28 — A2 Interchange. Key temovable “with
bolt extended to lock probe port door in closed position.
Part of multiple interlock with interlock 26.4Piohibits
exposing probe ports unless grounding centactsVare
closed. Coordinates with interlocks 27 and 19.

Interlock 29 — A2 Interchange. Key ‘temovable with
bolt extended to lock test probes) imyposition. Pro-
hibits ungrounding of circuit unless test probes are
locked in pace. Coordinates with,intetlocks 27 and 28.

—‘-1!-

MECHANICAL INTERLGCKS

Test Probe Interlocks. Prohibits moving probe port
door to locked position unless all three probes are
fully inserted.

Closing Mechanism Interlock. Prohibits release of key
in interlock 27 until ground switch &g reached the
closed position.

Trip Lever. Works with key interlock 24 to lock device
in or out of cunbicle. In ‘raised| ‘position, interfock
plunger is extended to lock ‘device, and mechanism
trip latch is in normal positions In depressed position,
interlock plunger is_raised for insertion and removal
of device, and latch ispheld in trip free position to
prohibit closing of ‘ground switch.

Latch Lever (@7./Wotks with key interlock 27 to lock
ground switch in closed position. In pushed in position
it blocks the latch in the non-trip position and closes
confagtad2C-2 to permit closing the ground switch and
lockinghit. In“the extended position it frees the latch
to_pemmit openingthe ground switch and closes contact
52T-2 torpermit electrical tripping. Manual tripping is
possible with the latch lock lever extented and is
prohibited with it pushed in.

NOTE
Trip lever and the latch lever 27 work in opposition
to each other — that is, one holds the latch open to
prevent grounding while the other holds the latch
closed to permit grounding. Thus a grounding se-
quence cannot be completed if the device is not
locked in or out of the cubicle.

Manual Closing is possible with the latch lever in
either position.







TEST DEVICE OPERATION

(A) Testing for Backfeed; Grounding of Feeder. See
aperating instructions, steps 1 thru 9.

INTERLQCK
Y

Step.2 ~ Remove key #24 from interlock #24
and insert key into interlock #25,

L 00024

INTERLOCK
#25

.P.T. HANDLE

Step 3 — Push P.T.handle, connecting P.T.'s
to feeder. Proceed ‘with - steps4, 5 and 6. ~

23

Lo K
L0002%
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L00026

{B) Feeder Testing — High or Low Voltage. See oper-
ating instructions, steps 10 thru 19.

100027

6~

LATCH LEVER

Step 7)— Press latch lover #27. Proceed with

steps)8-and 9. -
INTERLOCK
#27

Step 10 — To open ports, insert mechanical.. . _
pin on interlock #27, locking pin in lotch #27,
and then remove key #27. '

'‘MECHANICAL
PiN







00028

Lo00029

INTERLOCK
#26

____ INTERLOCK

#28
Stop (11 ='Insert key #27 into interlock #28.

Stephl2 —"Take key #24 from hook and insert
key #24jinto interlock #26.

TEST
PORTS

INTERLOCK
#26

Sfep 13'= Turn key in “interlock #26, thus
permitting all test ports 1o be opened.






 TEST
PORTS : .

TEST
PROBES

Step 14 — Anserthhigh tension or low tension
test probes (depending on test required) into

openings. S
Loooas
., PROBE PORT
SLIDING LEVER -
INTERLOCK
#29

Step 15 ~ Lock in probes by sliding laver to
- ¢ight and tuming interlock key #29. Ascertain
test leads are connected to test set.

L000S0
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INTERLOCK
#29

LATCH LEVER
#27

INTERLOCK
#27

LOCK-IN
PIN

Step 16 — To open G & T 'device, insert key
#29 into Interlock #27. Turn key to free inter-

lock.

Step 17 — Release lock-in pin on latch lever

#27.

Step 18 — Lift up latch lever #27.

Proceed with step 19.






(C) Test Probe Removul; Disconnection of G & T
Device. See operating instructions, steps 20 thru

&- .
3
LATCH LEVER.
#127
Stepi20 ~ Push in latch lever #27.
Proceed with step 21.
LOODRE .
- -

INTERLQCK
#27

PiIN

Step 22 ~ lnsert mechanical pin on interlack
#27, locking pin in latch lover #27, and remave
key #27.

100027
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"INTERLOCK
#29

" LO00SO .

‘LogOa9

=11-

INTERLOCK

#29

Step) 23 insert key #27 in'd"infulock #29.

- T
TEST
PROBES
. S_t—o;ii -:MT-um ko-'ymi: ;:t—;;—l;ck #i??:;lock-

ing test probes.

Step 25 — Remove test probes.






LOCK-IN
PIN

INTERLOCK
#27

e
i
i
|
4
;
!

LObOSS
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PROBE
PORTS

INTERLOCK
#26

Step)26 — After probes have been removed,
close ports and turn key in interlock #26.

INTERLOCK
#28

LATCH LEVER
#27

Step 27 — Remove key from interlock #28 and
insert some key into interlock #27.

Step 28 = Turn key in interlock #27, releas-
ing lock-in pin on G & T device.

Step 29 — Lift vp latch lover #27.

Proceed with step 30.
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Step 31="Remave key from interlock ¥#26 ond
insorfhsome key into interlock #24. Turn key
injinterlock #24 to withdraw bolt.

Proceed with steps 32 ond 33.






| PART 2
TYPE “D"" RACK-IN MECHANISM. Special for

Consolidated Edison. The followiag instrctions illus-

trate and explain the proper use of Type ‘D'’ Rack-In
Mecbanism. <. -.

Figure V — Typical Air Circuit Breaker.

e
ktal

R

Figure 2 — Typical Ground und Test Device.
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Figure 3 =/(READXING ACB FOR RACK-iN
Racksin mechdnism rod (2) directly over hole
(1) in\movableblock. -

-

Figure 6 — ACB READY FOR RACHK-iN. Ring
(3) which vertically positions rack«in mech-
anism tod (2) is pulled forward aliowing 10d
(2) to engage in hole (1) on movable carriage
block thereby locking ACB to carriage mech-
T T anism. ’

-16-






Figure 7 —'ACB RACKED INTO TEST POSI-
TIONS Ring (3) is pulled forward allowing
racksin /machonism rod to drop further into
hole (1} on movable block end to drop into
hole, (4)(See figure 8) in Acubi’c‘lo floor locking

ACB"in test position.

Figure 8 — TEST POSITHON LOCK-tN HOLE -
Hole (4) which allows ACB to be locked into
test position (as shown in figure 7).

-7~
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Figure 9 & READYING ACB FOR RELEASE
FROM TEST POSITION. Ring (3) is pulled
forward, allowing rack-in mechonism red (2)
to be)raised one notch to rack-in position.
(As shown in figure 6).

Figure 10 — ACB IN FULL CONNECT POSI-
TION. ACB may, be tacked out and locked in
test position per figure 7. ACB may be
removed from cubicle by reverse procedure as
in figure 6 and rod as shown on figure 4.
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PART 3

STORED ENERGY OPERATOR SEQUENCE -
SE-4 Operator Description (See figure 1). The stored
enetgy operator Consists of three systems: (a) the
driving system, (b) the spring linkage, and (c) the 4-
bar cloSing linkage. The systems ate disengaged from
eac ther except while performing their specific
functi ﬁs, the driving system and spring linkage
are completely free of each other except when the
spring linkage is reset and ready to be charged.
Similarly the spring linkage and closing linkage are
free of each other except during a closing operation.

DRIVING SYSTEM. The driving system consists of
a gearmotor driving a pinion (2) which, in tum, drives
two spur gears (3). A free-swinging crank (4) is mount-
ed on each spur gear shaft; it is driven by a pin (5)
fastened to .the spur gear; and it drives the spring
linkage.

SPRING LINKAGE. This system consistss#of four
closing springs (6), two links (7), two links (9), one
link (10), two links (11) and crank (12).

When the linkage is reset, thesprings can be charged
by cranks (4) driving the rolls (2)) fastened to link
(10) until links (9) and (10) go_over toggle. At the
start of this operation, Jinks%9) will be in tension,
allowing a gap betweé¢n lateh, (13) and its roll (19).
However, part way through the charging operation, as
the springs are being“¢harged, the action of roll (19)
coming against lateh (13) will be heard. The action of
links (9) and 10), goifig over toggle will be heard at
the end of the charging operation.

Releasing clesing latch (13) will free the closing
springs todfive the breaker closing linkage (see below).
During ythiswoperation, the spting charging linkage
remaing oOver toggle until near the end of its stroke

CLOSING TRIP INTERLOCK
CLOSING CLOSING
SPUR GEAR<(3 o5iNG (s 29)-ARM 28)-SCREW 13)-CLOS IS (30)-Pin
DRIVING (7 ARM
CRANK .
/LINK
PIN{S 5* R / 60)-SHIM
© 4 — N
[} — 13£03
GEAR /o { e N ) \d 59)-STOP
MOTOR -"* * N ity
AR \ 30t (A 7
— ( e i (B AN 21 )-LINK
g TN R\ L 7 e
ROLL-{24 [} SR PRGN AN PN
~ -. A < S
. ,.H;*;L;\'{\\m pg 2L j et 0 . 34)}-HEX NUT
1 S R = -
LA I Sy * ' TRIP
LNk % AL AV SsWEL L2 - ® 38 soLenoID
l/\\ :4—" = k”‘:-‘-"‘\’/’, - ‘\ - | -
¥y~ - Lo
S 21 AL 17)-TRIP COIL
7 > e~ X i5t ey |
CRANK-{(12 r+-y R
8 4 ) SR LA 16 -SPACER
+ - N \/ /:7 N f,:'\\
S 0 _/\\\ T
CLOSING A e “",— b EO3 7 -TRIP PIN
SPRINGS (6 ‘\\*,7" ~ 13 Y
‘ TRIP
27) LATCH
SCREW-(32
. . 65-SCREW
TOGGLE LATCH
Link-(10 SPRING{67) / HEX NUT{35 LINK Aost! ra 25}-SPRING
LATGH
LINK{ 9 LINK-(61 SCGREW RoLL 26}-PIN

-
- -

72-320-030.041

Figure 1 — Typical Stored-Energy Operator - SE-4
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when the toggle is broken by crank (12) striking the
kick-off screw (32). The spring linkage immediately
resets allowing the breaker closing linkage room to
reset when tripped.

4-BAR BREAKING CLOSING LINKAGE. This
system consists of two links (20), two links (21) and
amn (22). Iteis -always free to operate in any of its
functions as it is not secured to the spring charging

linkage. -: L

In the closing operation the spring charging linkage
drives toggle roll (15) over toggle against stop (59),
thus closing the breaker through arm (23). Depressing
latch (27) during a closing operation prevents the
breaker from closing, thereby making it trip free.

CHARGING SPRINGS. The closing springs (6)
will charge as soon as the breaker control bus is
energized. Should the springs not charge, check the
motor cutoff adjustment.

The springs can be manually charged by inserting the
charging handle down guide tube to engage the gear-
motor. Rotate the handle in the ditection shown until
the spring linkage is heard to go over toggle.

CAUTION

REMOYE CHARGING HANDLE FROM BREAK-
ER BEFORE ENERGIZING BREAKER CONTROL
CIRCUIT.

CLOSING BREAKER. When the springs Vare fully
charged, the breaker can be closed mantially by"pull-
ing lanyard ot electrically by enetgizing the/closing
circuit, This rotates latch (13) allowing the springs
(6) to-close -the breaker.

OPENING BREAKER. Thé breaker can be tripped
manually by depressing tripjrod/or electrically by
energizing the trip cir@uit.?This rotates latch (27)
allowing the closiag linkage/to collapse and reset.

-20-

The tripping action described above can take place
at any time during a closing operation, eithergtanual
ot electrical, and regardless of whether or{inot the
amature is energized. Thus the mechanism isheléc-
trically trip-free in any position.

MANUALLY SLOW CLOSING BREAKER 1 order
to check and make contact adjustments, the breaker
can be closed slowly and mechaaiCally held in any
position of the closing stroke. The “ollowing proce-
dure should be followed :

a) Remove breaker from scubicle/and tilt arc chutes
back.

b) Be certain that contra} circuit is open and closing
sptings are discharged.

c) Insert mechanismylocking pin into hole. It will be
necessary #0 rotate lever to allow pin to pass
through, hole./ The pin should pass behind crank
and through holé'in opposite side of operators frame.

d) Insert_spring charging handle into guide tube and
engage with gearmmotor. Tumn handle in direction
opposite) to direction indicated on shield until
resistance is felt. Pull manual closing lanyatd and
continue turning handle. The breaker contacts will
slowly close.

CAUTION

AS THE CONTACTS APPROACH THE BREAK-
ER CLOSED POSITION, OBSERVE THE POSI-
TION OF CRANKS (4) ON ROLLS (24). CARE
SHOULD BE TAKEN THAT THE CRANKS DO
NOT PASS BY THE ROLLS, ALLOWING THE
CONTACTS TO SNAP OPEN.

Since the motor gears are self locking, the con-
tacts can be cranked to any position and held for
adjustment checks. -
e) To prepare for normal operation: -~
Trip breaker open.

Remove spring charging handle.

Remove mechanism lockiag pin.







<

SEQUENCE OF OPERATION. The following fig-
ures illustrate the sequence of operation of the stored
energy operator. ’

STOP

-21-

Figure 2 — Shows breaker open - springs dis-
charged. dMotor stdrting springs charge with
the drivingleranks (4) picking up the rolls
(24) tHrowing links (9) into tension and pull-
ing latch‘toll/(19) back of closing latch (13).

-

Figure 3 ~ Driving cranks (4), tuming counter-
clockwise, have gone overcenter throwing
links (9) into compression with latch roll (19)
ogainst closing latch (13). If lateh {13) does
not pick up the load, link (9) will move for-
ward allowing roll (24) to go around driving
crank (4) to position as shown in figure 2.

Figure 4 — Driving cranks {4} have farced
rolls (24) to the point that links (9) and (10)
are slightly overtoggle, springs ore fully
charged and will snap links (9) and (10} over-
toggle against the stop.
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Figure 5 — Drivinggicranks (4) have rotated
free, links (9) (and{ (10) are overtoggle,
springs fully extended reody for close when
closing latch {13))is veleased.

Figure 6 = Closing latch (13) has been
released freeing latch roll (19) and allowing
springs to drive links (9) and (10) forward
as a unit. Latch roll (19} forces toggle roll
(15) forward with latch roll (14) held by trip
latch (27) the breaker will close.

_Figure 7 - The toggle roll (15) is overtoggle

against stop {59). Screw (32) has come in
contact with crank (12) forcing link (10) to
rotate brecking the toggle between links (10)
and (9).

E:f‘!
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Figure 9 — Springs are recharged raady for
next close operation. Brecker has just been
tripped. Trip latch (27) has released latch
roll (14} allowing it to rotate. Links (20)
and {21) drop almost vertically until stop
(59) forces toggle roll (15) back to break the
link 20-21 toggle an® &Mowing the 4-bar
linkage to return to noral position as shawn
in figure 5.







OPERATING INSTRUCTIONS

(A) TESTANG FOR BACKFEED;
cgoguomc OF FEEDER

Step 1
Step 2

Step 3
Step 4

Step 5
Step &

Step 7
Step 8

Step 9

Insert G& T device into cubicle.!Put rod in connect
position. Rack G & T device into connect position.

Remove Key #24 feom interlock #24 and insert key
into interlock #25.

Push P.T. hondle, connecting P.T.'s to fesder,
Check P.T. lights for bockfeed.

MOTE

If feeder Is aliva inform D.O. Follow D.O.'s

arders.

If feeder is decnergized, open P.T. switch by
pulling out P.Y. handle.

Remove key from interlock #25 and hang key on

hook provided.

Peass lotch tover #27.

Close AC & DC supply switches on operating
panel; springs become chorged.

Close G & T device electrically from control panel,
Feeder is now grounded.

(B) FEEDER TESTING -~
HIGH YOLTAGE OR LOW VOLTAGE

Step 10

Step 11
Step 12

‘ siep 13

To open ports for test probes, insert/mechanical
pin on interlock #27, locking pin in) ldtch | #27, and

" then remove key #27. g

Insert kay #27 into interlock #28,

Take key #24 from hook and inso'r' key #24 into
interlock $26.

Turn key in interlock #26, thus permitting all tast
Pdrts to be opened.

Stop 147 Iws6@ high tension orllow, tension test probes

(depanding on test required) into openings.

Step 15

Step 18

Step 17
Step 18
Step 19

. R}
Lock in probes by sliding 18verdoltight ond turning
interlock key #29. Ascactoin 183t leods are connect-
od to tast set.

Yo oson G & T devi€alinsert)key #29 into inter-
lock #27. Tum key fo free interlock.

Release locking in pinfon latch #27,
Lift up latch #27.
Trip G & T device electricolly from control panel,

(C) REMOVAL"QF TEST PROBES; -
DISCONNECTION OF G& T DEVICE

Step 20
Step 21

Step) 22

Stap.23
Step 24
Step 25
Step 26

Step 27
Step 28

Step 29
Step 30

Step 31

Step 32

Step 33

Push in latch lover #27,

Close G & T device electricolly from control
panel.7(This grounds the feedar).

insert mechanical pin on interlock #27, lacking pin
in latch lever #27, and remove key #27.

Insort key #27 into interlock #29.
Turn key in interlock #29, unlocking 1est probes.
Remove test probes.

After ptobes have been removed, close ports and
tum key In interlock §24.

Remove key from interlock #28 and insert same
kay into interlock #27.

Turn key in interlock #27, celeasing lock on G & T
device.

Lift up latch lever #27.

Trip G & T device elactrically from control panel.
Open AC & DC supply switches.

Remove key from interlock #26 and insert same key
into interlock #24. Turn key in interlock #2¢ 1o
withdraw bolt, :

Rack out G & T device fromguhicls. Spring should
automatically discharge while the G & T device is
being racked out.

Put rod in disconnect position to remove G& T
device from cubicle.














