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7 Claims.
1

My present invention relates to eircuit breaker
enclosures, and more specificaliy to racking
mechanism arranged to facilitate the drawing
out of ecircuit breakers from a circuit breaker
housing in a switchboard.

Circuit breaker structures mounted on trucks
in switchboard housings freguently must bhe
moved to a test position wherein they are dis-
connected from the back connection studs within
the housings without interfering with the opera-
tion of the remainder of the switchboard.

In practice, it has been found that a ecircuit
breaker which must maintain substantially con-
tinuous service has been erroneousiy racked out
and thus interrupted a line which is supposedly
in service. This usually is the result of a mis-
understanding between the operator in control
of the service and a workman sent to rack out
a circuit breaker for test. The circuit breaker
is remote controlled.

Accordingly, I have provided an arrangement
for so interlocking the circuit breaker with its
racking mechanism that the racking mechanism
cannot be operated unless the operator has first
tripped the breaker. Thus, if the workman er-
roneously starts to rack out & circuit breaker,
he will be unable to do so.

This also has the advantage that in racking
a circuit breaker cut of the operative position to
the test position, it is done only when the circuit
breaker is tripped so that current inferruption
will occur between movable contacts having an
appropriate arc guencher and will not take place
at the back connection studs which are not thus
protected.

It is aiso desirable to provide means for mov-
ing the circuit breaker on ifs truck to the test
position without opening the door of the com-
paritment or housing, while nevertheless provid-
ing a clear indication when the circuit breaker
has been moved tc the test pesition.

Accordingly a primary chject of my invention
is the provision of novel racking mechanism for
a truck mounted cireuit breaker adapted to move
the circuit breaker out of and info a compart-
ment of a switchboard.

Another and important cbject of my invention
is the provision oi novel racking mechanism
which can be operated from the front panel of
the compartment without the necessity for open-
ing the front panel and which is adapted to move
the truck mounted circuit breaker from the op-
erative position to the test position.

Still another cbject of my invention is the pro-
vision of novel means for indicating the position
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of the truck mounted cirenit breaker in the com-
partment.

A further object of my invention is the provi-
sion of novel means for interlocking the racking
mechanism with the circuit breaker itself so that
the racking mechanism is operative only when
the eircuit breaksr is in the tripped condition.

The foregeing and many other objects of my
invention will become apparent in the following
description and drawings in which

Figurs 1 is a side view showing the arrange-
ment of my novel racking mechanism on a truck
moeunted circuit breaker.

Figure 2 is a view in perspective partly broken
away showing specifically the operating elements
of my novel racking mechanism.

Figure 3 is a view corresponding to a portion
of Figure 2 showing the operating details of my
novel racking mechanism, and modified to elimi-
nate non-essential details.

Figure 4 is a side view corresponding to a por-
tion of Figure 1 showing the details of my novel
racking mechanism when the circuit breaker
truck is sufficiently within the compartment so
that the circuit breaker is in operative position.

Figure 5 is a view corresponding to that of
Figure 4 showing the position of the racking ele-
ments with the truck moved forward in the com-
partment so that the circuit breaker is in the test
position.

Referring now to Figure 1, I have here shown
a truck mounted circuit breaker 18 of the type
generally shown in Patent INo. 2,355,075, issued
August 8, 1944, in which the truck 1l carries an
insuiated back panel {2 on which the circuit
breaker elements are mounted. Upper back con-
nection stud (3 is connected Vo stationary circuit
breaker contact 14. Lower back connection stud
I8 is connected to the movable circuit breaker
contact i6. The circuit breaker is operated by
any suitable mechanism such as that shown in
the aforementioned Fatent No. 2,355,075, issued
August 8, 1944, and is so arranged that in the
closed position cf the circuit breaker, the bell
crank i8 is connected by the linkage {7 to the
movable contact carrying member {8 and is in the
position shown in Figure 1. In the open position
of the circuit breaker, the bell crank i8 of the
movable contact member 8 has moved toward
the left with respect to Figure 1 pulling link 20
along with it toward the left.

The circuit breaker racking mechanism indi-
cated generally at 2{ comprises a housing 22 se-
cured to a front frame meinber 23 of the truck
mechanism and rigidly braced with respect there-
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{0. As shown in Figures 1 and 2, the housing 22
comprises a pair of side panels 24, 24 top and bot-
tom panels 25 and 26 respectively, and inclined
front panels 27 and 28. The housing 22 of the
racking mechanism is so mounted on the front
frame 23 of the truck that it registers with the
door 38 (Fig. 2) of the front frame member 31
of the switchboard compartment.

Yhen the racking mechanism in housing 22 18
o be operaied open, the door 39 is opened ic pro-
vide access thereto. With the circuit breaker in
the operative position, the racking mechanism in
the housing 22 is recessed entirely with the front
panel 31, as shewn in the left hand compartiment
of Figure 2. When the truck {1 and the racking
mechanism 21 in housing 22 are withdrawn to the
test position, the entire housing 22 of the racking
mechanism 21 projects cut through the door 38
in frame member 3{ as shown in the right hand
compartment of Figure 2.

The racking mechanism comprises & shaift 48
rotatably mounted in appropriate bearings in the
front frame member 23 of the truck fi. Said
shaft 49 carries the racking disc 41 keyed thereto
in any suitable manner as by the key 42. Shaft
49 also has keyed thereto in any suitable manner
at each of its ends the crank elements 44 and 43
so that these elements are rotatable with the
shaft 48. Shaft 48 also has mounted thereon the
interlock disc 58. The interlock disc 53 is not
keyed to the shaft 40 but is rotatable thereon so
that the shaft 48 may rotaie even though the
interlock disc 50 is held. Interlock disc 5§ is con-
nected by pin 8i to the link 28, which in turn is
connected to the end i§ of movable contact arm
i5 of the circuit breaker {8.

An interlock rod 80 (Fig. 4) is provided in the
lower part of racking housing 22 terminatbing in

.an interlock release button 61 accessible from

the outside of the housing 22. Button 51 of in- ¢

teriock rod 88 is slidable longitudinally in bear-
ing 63 secured to the lower portion of the front
panel of housing 22. Button ¢t is of smaller di-
ameter than rod 68 so that the enlarged diameter
of rod 88 bearing against the left hand side of
the bearing 63, limits the movement of the inter-
1ock rod 68 toward the front of the housing.

The rear end of the interlock rod 8% is turned
down at 65 and passes through an appropriate
bearing §5 in flanged plate 67 carried by the front
frame 23 of the truck (Figs. 1, 4 and 5). A com-
pression spring §8 is carried between plate §7-and
the rear end of the enlarged diameter of red §3
biases the rod 80 toward the right with respect
to Wigure 4 or toward the front of the housing.
Rod 62 carries adjacent its rear end a bar 10
which engages the electrical switch 71 secured
to flange 72 of lower panel 25 of housing 22.

Racking disc 41 is provided with a locking re-
cess 89 as shown in Figure 4 into which the bolt
84 fits when the circuit breaker and its truck are
entirely within the housing with the circuit
preaker back connection studs connected to the
appropriate back connection elements of the
compartment. Consequently with bolt & locked
in the racking disc 41, racking disc 41 cannot be
rotated.

Racking disc 41 is provided with a plurality of
peripheral holes 82—82¢ into which a bar may
be inserted in order to rotate the disc 41 and thus
operate the racking mechanism. However, prior
to any attempt at rotating the disc &1, it is neces-~
sary to remove the boli 81 from the recess 80 in
the racking disc 41. Bolt 8f as shown in Figures
2, 3 and 4 is connected by pin 83 to the bell crank
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lever 84, which bell crank lever 84 is pivoted at
85 on a portion of the front frame 23 of the
truck 11.

The lower leg of bell crank 84 is connected by
pin 86 to the rod 60. The connection at pins 82
and 85 are appropriately slotted as shown to
permit bell crank 84 fo rotate readily about its
pivot 85 without binding. When it is now desired
io rack out the circuit breaker truck ft to the
test position, the door 39 is opened and a racking
bar is inserted in the opening 82.

Button §1 is pushed in toward the left with re-
spect to Figure 4. This operates the electrical
switch Ti in order to operate any control, indi-
cating, or locking circuits which should be thrown
into operation when the truck of the partictlar
circuit breaker is being racked to test position.
At the same time pushing in of button 61 causss
a clockwise rotation of bell crank 84 to pull down
bolt 81 and thus pull same cut of thes rocess 89
of racking disc 41, thus freeing rackiny dise af
for operation.

Tlowever, operation of the racking disc 41 to
rack out the circuit breaker should not occur
unless the circuit breaker itself is in the trioped
position so that the back connection studs will
not be required to interrupt heavy current., For
this purpose, therefore, the interlock disc 58
which is connected to the link 29 is provided on
the shaft 48. Interlock disc 58 is so arranged that
when the circuit breaker is in the open position,
link 26 has pulled interlock disc &8 around to a
position where the opening 83 thereof registers
with the bolt 8. Bolt 85 is connected by pin 83 to
bell crank lever 8¢ which is pivoted at 92 on the
front frame 23 of the truck 1.

A lower leg of bell crank 91 is connected by
pin 93 to the interlock rod &8. Here appropriate
slots are provided at pins 8% and 42 to prevent
binding of the bell crank lever &f. When the
button 61 is pushed in, then in addition to rotat-
ing bell crank 84 clockwise to pull down bolt &,
the ‘bell crank lever 81 is rotated clockwise to
push up the bolt §3. Bolt 89 is pushed up against
the periphery of the interlock disc %6.

If the circuit breaker is in the ocpen position,
then interlock disc 58 is in the position where
opening 88 thereof registers with bolt 8% and bolt
89 may freely enter opening 88 at the same tiine
that the bolt 81 is withdrawn from opening 89
of racking disc. If, however, the circuit breaker
is in the closed position then the opening 88 znd
interlock disc 50 is out of registry with the holt
89 and bolt 89 cannot move up.

Since bolt 85§ cannot move up, this prevents
the rod 66 and the button 61 from being pushed
in and thus prevents withdrawal of bolt 8 from
the racking disc 1. Conseguently, the racking
disc 41 cannot be freed to operate unless the
circuit breaker is in the open position.

Assuming now that the circuit breaker is
properly in the open position so that bolt 89 may
enter opening 88 in interlock disc 50, then inser-
tion of a racking bar in opening 82 of racking disc
41 and pushing in of buticn 61 will remove the
bolt 81 from the opening B8 of the racking disc
41 and at the same time push the bolt 83 into
opening 88 of the interlock disc 50, thus locking
the circuit breaker in open position.

The racking bar (not shown) is pulled up to
rotate the racking disc 41 in a counter-clockwise
direction, (as seen in Figures 1, 2, 3, 4, and 5).
Rotation of the racking disc 41 causes the shaft
&0 to rotate and the roller §5 to rise in the slot 97
of the block 96. Since the block 96 is fastened
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securely to the frame of the cubicle, rotation of
the crank element 45 causes the truck il and
circuit breaker {8, mounted thereon, to move
forward. Similarly, element 44 causes roller 95
to rise in a similar slot of g block (not shown) at
the left (Figure 3). When the racking bar has
reached the upper limit of the housing 22 and is
prevented from further rotation by the upper
inelined front panel 27 it must be re-inserted in a

similar hole 82a¢ and a second rotation of the |

racking disc 41 is made. Before the racking bar
has reached the inclined front panel for the
second time the bolt 81 biased upwardly by com-
pression spring 68 through ball crank 84 will enter
the hole 87 which will lock the circuit breaker 10
in the test position. To completely remove the
breaker from the cubicle the release button 61
must be pushed again to remove the bolt 81 from
the hole 87 and the racking bar moved up to com-
plete the second rotation of the racking disc 41
at which time the locking bolt 81 enters the hole
87a in the racking disc 41 and locks the breaker
10 in the position in which its studs 13 and 15 are
disconnected from the bus bar. The entire hous-

ing 22 of the racking device 21 then emerges ¢

through the door 3§ in frame member 31 and the
full emergence of the housing 22 to the position
shown at the right hand compartment of Figure
2 indicates that the. circuit breaker has been
racked to the open position.

In returning the circuit breaker to operating
position, the racking mechanism first rendered
operative by operation of button 61, is racked in
the reverse direction, i. e., by inserting the rack-
ing bar in opening 82 and pulling downwardly.

The positions of the racking elements of the
circuit breaker structure when the circuit breaker
has been racked out are shown in Figure 5. Here
the additional opening 87a in the racking disc 41
is moved cpposite the bolt 81 so that release of the
button 81 will permit spring 68 to drive rod 690
back to the right and thus force the bolt 81 back
into locking relation with the racking disc 41 while
at the same time withdrawing bolt 89 from lock-
ing relation with the interlock disc 50.

Since interlock disc 50 is now released, the
circuit breaker may now be operated in the test
position. In order to operate the circuit breaker
between its open and closed condition when in its
test position, a rod 186 is provided connected to
the tripping mechanism of the circuit breaker and
operable as shown from the front of the compart-
ment panel. Any attempt to rack the circuit
breaker back into operative position without first

pushing in the button 61 would result in failure -

sinee the racking disc 41 is locked by the bolt 8i
having entered the hole 87a, and the circuit
breaker 10 cannot be racked to the operative posi-~

tion except by the rotations of the racking dise 41.-

This will prevent accidental racking of the circuit
bresker while the contacts are closed. In order
to reestablish the circuit breaker in the operative
position once more, button 61 must be pushed in
and as before described, the bolt 81 cannot be
removed from opening 87a of racking disc 41
unless the bolt 839 is free to enter opening 88 of
interlock disc 58; and this can occur only when
the circuit breaker is in the open circuit position.

Consequently the circuit breaker can be pushed
back into operative position only when the con-
tacts thereof are open. When it is pushed back
into the operative position, roller 95 bearing
against the block 85 causes the crank 44 to rotate
back from the position of Figure 5 to the position
of Figure 4 so that the racking elements are re-
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turned to opérative position for moving the eireuit
breaker out once more.

As will now be clear from the above, the essence
of this invention is its fool proof safety feature.
In power station operation it is undesirable to
have some circuits interrupted for any reason,
except in extreme cases.

Therefore, it is conceivable that in certain
cases some ¢ircuits would never be shut down and
that careless or inadvertent manipulation of the
breakers protecting such circuits could eause in-
jury or serious damage. With the present inven-
tion, however, such a contingency is virtually
impossible,

If an authorized power station employee gave
instruction for servicing a particular ecircuit
breaker and the cperator should select the wrong
breaker he would be unable to withdraw the
wrong breaker since its racking disc 4i would be
locked by the bolt 81 being entered in the recess
80. .
This he would not be able to free by pushing
the release button 61 since that member cannot
be actuated unless the interlock disc 50 is properly
rotated to present the opening 88 to the interlock
belt 89, and the interlock dise 58 cannot be rotated
except by tripping open the breaker contacts.

It is obvicus therefore that if operators follow
the invariable rule of never tripping a circuit
breaker, they can never inadvertently remove the
wrong circuit breaker from a line that is alive or
in service.

In the event that it is desired to remove the
circuit breaker entirely after it has been racked
out to iest position, this can be accomplished
because in the final test position the pin 95 (Fig-
ure 3) has been moved down to a position in the
slot 87 below the surface of member 96 and is
then free to be entirely withdrawn, together with
the cireuit breaker, from the housing.

In the foregoing I have described my invention
solely in connection with a specific illustrative
empodiment therecf. Since many variations and
modifications of my invention should now be
obvious to those skilled in the art, I prefer to be
bound not by the disclosures herein contained
but only by the appended claims.

I claim:

1. In a switch gear mechanism, a truck mount-
ed circuit breaker having an operative and a
test position and having an open and a clesed
condifion, a compartment for said circuit break-
er having a front panel, a racking mechanism
comprising a racking disk having a lock, means
for operating said racking mechanism from said
front panel for racking said breaker between its
operating and test positions, snd means con-
trolled by said circuit breaker for rendering said
racking mechanigin ineffective to rack said
breaker from operating to test position while
said circuit breeker is in closed conditicn, comi-
prising a disk, a member connected to said cir-
cuit breaker movable contact at one end and to
said disk at the other end and a connection
from said disk to said lock for cperating said
lock to lock said racking disk when seid ecirvcuit
breaker is in closed position.

2. In a switch gear mechanism, a truck mount-
ed circuit breaker having an operative and a test
position and having an open and a closed condi-
tion, a compartment for said circuit breaker
having a front panel, a racking mechanism com-
prising a racking disk having a lock, means for
operating said racking mechanism from said

78 front panel for racking said breaker between
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its operating and test positions, means for render-
ing said racking me"hambm ineffective te. rack
sa1d breaker from opera’mng to test position while
sald 01rcu1t breaker is in closed condition com-
prising means cooperaumg with-said 1ock on said
racking disk when said circuit breaker is in.closed
position, said racking mechanism havlng a lock
for- preventmg operation thereof while said cir-
cu1t breaker is closed, and manually operable
means for remeving said lock operable only
when sard circui} breaker ig in its open position,
sa1d manuallv operable means including a disk
on said racking mechanism and a second disk,

each of said disks having recesses, individual
bolts for sard recess, said bolis being controlied
by said ma’mﬂ means, the bolt for the recess
of- sald second disk preventing the removal of
the bolf frovn said racking mechanism disk ex-
cepf whcn sald C’l‘CL‘llt breaker is in open condi-
tion.

3. Ina switch gear mechanism, a truck mount-

ed mrcult breaker having an operative and a test
position and having an open and 2 closed condi-
tien; a com‘varime for said circuit breaker
havmg a front panel, a ra cking mechanism com-
prising a racking chsk havmg a lock, means for
operating said racking mechanism from said
front panel for racking said breaker hetween its
opera’mng and test positions, means for render-
ing said rackmg mechanism ineffective to rack
said breaker from operating to test posmon while
said circuit breaker is in closed condition com-
prising means- cooneratmo with said lock on said
racking disk when said circuit: breaker is in closed
position, said 1ackmg mef'hamom havmg a lock
for prevenumﬁ operation thereof while said cir-
cuit hreaker is closed, and manually operable
means for removing said lgck operable only when
said ecircuit breaker is in ifs open position, said
manually operable means including a disk on said
racking mechanism and & second disk, each of
said- disks having recesses, individuyal bolts for
said recess, said bolts being controlled by said
manual means, and 2 positive connection from
said circuit breaker to said se cond disk for ro-
tating said disk to a position in which the recess
thereof is cpposite its bols when said eircult
breaker is in open position.

4, In a switch gear mechanism, a truck mount-
ed circuit breaker having an opsrative and a
test position and having an cpen and a cl losed
condition, a compartment for said cireuit break-
er having a front panel, a ra acking mechanism
comprising a racking disk having a lock, means
for operating said racking mechanism from said

front panel for racking said breaker between its
operating and test positicns, means for rendering
said racking mechanism ineffective to rack said
breaker from operating to test pesition while
said circuit breaker is in closad condition com-
prising means cooperating with said lock on said
racking disk when said circuit breaker is in closed
position, said racking mechanism having a lock
for preventing operation therecf while said cir-
cuit breaker is closed, and manually operable
means for removing s2id lock operakle only when
said circuit breaker is in its open position, said
manually operable means including a disk on
said racking mechanism and a second disk, each
of said disks having recesses, individual holts
for said recess, said bolts being controlled by said
manual means, and a positive connec tion from
sard cireuit breaker to said second disk for ro-
tatmg said disk to a position in which the recess
thereof is opposite its bolt when said ecircuit
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breaker is in open position, said first bolt being
prevented from leaving its recess except when
said second bolt enters the recess of said second
disk.
"5.'In a ecircuit breaker having a pair of co-
operayle ‘contacts having an engaged and a- dis-
engaged position, and having an operative and
test posxtlon back connection studs connected
t0. said cooperable contacts; a cubicle for said
cu'cult bleaker having side and back walls and
a front door panel through which said circuit
breakev is rackabie into and out of its cubicle; a
rackmg mechanism having a lock; means for
operatmfr said racking mechanism to operate
said c1rcu1t hreaker Lhetween an operating posi-
tion, in which said bhack connection studs are
in position for electrical connection in thé power
ei eut being protected by said circuit breaker
and a tes» pos1tron in which said back connec-
tlon studs are in the position of dlsengagement
from the power circuit; a connection from one of
said cooperable contzcts to said lock on said rack-
ing mechanisi for loc‘ ing said rocking meeh-
anism. ag inst operation of said circuit breaker
wmh respect to its cu blcle when said pair of co-
perable contacts are in engagement, and a
member accesswble from outside said front door
nanel for operating said lock to release said
racking mechanism solely when said pair of co-
operable contacts are d1sengaged from each
cther, sald 1ront Danel of said cubicle havmg an
cpening uhruush which said racking mechamsm
is acecessible by sald first means to permlt rack-
ing of said cireuit breaker to its test position,
art of said racking mechanism ‘protruding
thro ugh said cpening in said front door panel
when said circuit breaker is in its test position.
6. In a cncmt Lreaker having a pair of co-
operable contar‘ts having an engaged and a dis-
engaged position, and having an operative and
test position, back connection studs connec ted
to said couperahle contacts a cubicle for said
circuit bresker having side and back walls ‘and
a front door pane1 through which said circuit
breaker is rackahle into and out of its cubicle;
2, racking: mechanism having a lock; means for
opelatmg sald racking mechanism to operate
said-circuit breaker between an operating p051-
tion, in Whlch sa1d back connection studs are in
9051'010*1 for- elecirical connectlon in the power
cireuit, being protec ted hy sald circuit breaker,
-and a test position in which said back connec-
tIO"l studs are m the posmlon of drsengagerlent

1ack1ng mechamsm ror lockmg said racking
mecharrsm aga‘mt cperation of said circuit
brea ker- v1th 1cupeet to 1ts cublcle when said parr

:a member acceqszble from out51de qami front door

panel for ‘cperating ‘said lock to release said
rack1 g mechanism solely when said pair of
coop ble contacts are disengaged from each
other said front panel of said cubicle having an

.opening -through which said racking mechanism

is aceessible by said first means to permit rack-
ing of said circuit breaker to its test position,
part of said racking mechanism protruding
through said opening in said front door panel
when. said eircuit breaker is in its test position,
and a.second member extending through said
front door panel connected to said cooperable
contacts for operating said .cooperable contacts
to disengaged position.

7. In a circuit breaker having a pair-of co=
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operable contacts having an engaged and a dis-
engaged position, and having an operative and
test position; back connection studs connected
to said cooperable contacts; a cubicle for said
circuit breaker having side and back walls and
a front door panel through which said ecircuit
breaker is rackable into and out of its cubicle;
a racking mechanism having a lock means for
operating said racking mechanism between an
operating position, in which said back connec-
tion studs are in position for electrical connec-
tion in the power circuit being protected by said
circuit breaker, and a test position in which said
back connection studs are in the position of dis-
engagement from the power circuit, a physical
connection from one of said cooperable contacts
to said racking mechanism for preventing op-
eration of said racking mechanism when said
pair of cooperable contacts are in engagement
and for permitting release of said lock to permit

10
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10
operation of said racking mechanism by said
first means when said pair of cocperable con~
tacts are disengaged from each other, and an
opening in the front panel of said cubicle
through which said racking mechanism is ac-~
cessible by said first means to permit racking
of said circuit breaker to its test position when
said racking mechanism has been released for
operation.

GEORGE W. SPICER.
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