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8 Claims.

This invention relates to circuit breakers and
switch gear, and more particularly to protective
devices for fully enclosed switch gear having
a swinging front panel or door wherein it is
impossible to open the door before the circuit
breaker has been tripped and wherein further
means are provided to prevent energization of
the circuit breaker elements until the door is
closed. :

In the maintenance and operation of enclosed
circuit breakers, it has sometimes been found
that a careless operator will open the enclosing
structure before the circuit breaker has been
tripped. The tripping of the circuit breaker
after the door has been opened and the con-
sequent flash has at times caused injury. Also,
when the enclosing structure has been opened
after the circuit breaker has been properly
tripped, then it has also been possible for a
careless operator to close the circuit breaker
while the door is open and place the same in
service position, thus jeopardizing his own safety

“as well as others, : ’

The primary object of the present invention
therefore is the provision of an enclosing strue-
ture for a circuit breaker or other switeh gear
wherein the door or front panel cannot be
opened until after the circuit breaker has been

- tripped open.

Another object of my invention is the arrange-
‘ment. of an enclosing structure for a -cireuit
breaker in such a manner that the circuit break-
er contacts can-not be closed and the circuit
breaker itself cannot be moved inio engage-
ment with energized contacts while the door or
front panel is open.

A further object of my invention is the pro-
vision of locking means for the front door or
panel of a circuit breaker enclosing structure,
the said locking means being so arranged that
the movement thereof to unlocked position be-

fore the door can be opened simultaneously

trips the circuit breaker open.
Another object of my invention is for the ar-
rangement of the said locking means in such g

manner that when the front door or panel is

opencd, the tripping mechanism of the circuit
breaker is so arranged as to prevent closing
thereof.

These and many other objects of my inven-
tion will be apparent, and where not apparent
will' be pointed out in the following description
and drawings in which:

Figure 1 is a side view in elevation of g circuit
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breaker compartment with the near wall or en-
closing sheet of the compartment removed.

Figure 2 is a front view in elevation of the
lower portion of the compartment door with the
handle operated linkage shown in dotted lines.

Figure 3 is a cross sectional view partly in
elevation taken on line 3—3 of Figure 2 and
looking in the direction of the arrows.

Figure 3¢ is a view in perspective of one of
the bearing members of Figure 3. .

Figure 4 is a schematic view showing the
position of the door handle and linkages when
the circuit breaker is tripped.

Figure 5 is a schematic view showing the door
handle and linkages when the members have
been moved to a position permitting the door
to be opened.

Figure 6 is a top plan view partly in section
taken from line 6—6 of Figure 1, locking in the
direction of the arrows and showing the oper-~
ating structure in the lower part of the com-
partment.

Figure 7 is a fragmentary view partly in sec-
tion taken on line -7 of Figure 6 looking in the
direction of the arrows.

Figure 8 is an enlarged view of the lower sec-
tion of the internal compartment structure
shown in Figure 1.

Figure 9 is a view corresponding to that of
Figure 7 but showing the tripped position of the
elements of Figure 7. -

Figure 10 is a cross sectional view taken on
line 10—10 of Figure 8 and looking in the direc-
tion of the arrows.

Figure 11 is a cross sectional view taken on
line (1—I1 of Figure 8 looking in the direction
of the arrows and showing the position of the
elements when the circuit breaker has been
tripped and the door is ready to be opened.

Figure 12 is a view corresponding to that of
Figure 10 showing, however, the movement of
the elements to the position where the circuit
breaker is tripped while the door cannot yet be
opened.

Figure 13 is a fragmentary enlarged view of a
portion -of Figure 7 showing the arrangement
of the parts thereof when the circuit breaker is
in tripped position while the door is still locked
in,

Figure 14 is a schematic view in perspective
of the various tripping elements and linkages
showing the position thereof for tripping the
circuit breaker without permitting an opening
of the door.

Figure 15 is a cross sectional view taken on
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line §5—I15 of Figure 2 looking in the direction
of the arrows.

Referring now to Figure 1, I have here shown
a circuit breaker enclosing structure consisting
_ of a compartment or cell in a swiich board
structure. The compartment 10 comprises up-
per and lower frame members (i and 12 and
vertical frame members {3 and {& which serve as
s supporting structure for the upper and lower
enclosing sheets {5 and t6 and the side wall
members 11, ’

The front of the cell or compartment 10 is
closed by a hinged door or panel {8 which is
suitably swingingly supported on one of the
side frame members 13 and is provided with door
actuating and opening mechanism 20 and cir-
cuit breaker operating mechanism 2{. A com-
mon handle 22 may be utilized for each of the
operating mechanisms carried by the door.
The operation of the handles Is hereinafter
more specifically set forth.

The circuit breaker operating mechanism 21
is a cam which is rotatably supported in suit-
able bearings in the front panel or door struc-
ture 18 and is provided with a central squared
opening adapted to receive the squared end of
the handle 22. The squared opening 24 for re-

ceiving the handle end is more cleariy shown in

Figure 2 immediately beneath 2 suitable indi-
cating device 25 which is provided with means
for indicating the position of the circuit breaker,
* whether tripped or closed.

Cam 21 on the interior of door 18 engages the
operating cam 30 of the circuit breaker 32, the
said operating cam 30 being rotatably supported
on the shaft 33 extending from the operating
mechanism 34 of the circuit breaker, Cam 21 is
mounted on the door 18 and swings outwardly
therewith when the door is opened but is so ar-
ranged that it will interengage with the operating
cam 30 of the circuit breaker when the door is
closed,

The two cams may have any form suitable for
interengagement in order to permit the opera-

tion of the circuit breaker to open or closed po--

sition while the door is closed or may have a form
such as that shown in Graves Patent No. 1,855,-
287 or in Application Serial No. 377,605 both of
which are assigned to the assignee of the pres-
ent invention. .

The operating mechanism contained in the
housing 34 may be actuated by the cams to open
and close the circuit breaker contacts. The cir-
cuit breaker in Figure 1 is shown in closed posi-
tion. 'The links 36 and 37 have been extended
go that the roller 38 on the pivot therebetween is
supported by the abutment 33, This serves to
provide a partial support for the pin 40 to which
one end of the link 42 is secured.

The upper end of the link 42 is pivotally se-
cured by pin 43 to the arm 44 which in turn is
secured to and operates the contact carrying
shaft 45. 'The movable contact structure 46 car-
ried by the shaft 45 may thus be actuated into
and out of engagement with the stationary con-
tact structure 41 when the shaft 45 is rotated in
appropriate directions.

A lever 5@ is also secured to the contact carry-
ing shaft 45, the outer end of the said lever hav-
ing secured thereto one end of the tension spring
5i, the opposite end of which is secured to the
bracket 52 carried by the panel T0 of the circuit
breaker. 'The pin 40 which as pointed out above
is partially supported through the abutment 39,
the roller 38 and links 36 and 37 is further sup-
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ported by the link 55 which at its opposite end
is pivotally secured at 56 to the latch lever 51.

The latching tip 58 of the latch lever 57 is
held by the primary latch 59 which is supported
at its upper end on the pivot §0. The lower end
61 of the primary latch 58 is engaged by the sec-
ondary latch 62. The said secondary latch 62
may be a milled shaft rotation of which in a
clockwise direction will result in tripping of the
circuit breaker. )

The type of operating mechanism herein de-
seribed is quite similar in its various functions
to the operating mechanism shown in application
Serial No. 377,605, assigned to the assignee of
this invention and forms no part of the present
invention except insofar as the trip elements of
this type of structure may be integrated with the
door actuating elements to result in a tripping
open of the circuit breaker preliminary to the
opening of the door.

The entire circuit breaker 32 is supported on a
panel 70 which in turn is secured to a vertical
frame member 12 which is slidable, in its verti-
cal position, to selected positions in the compart-
ment 10. The slidable supporting frame 72 is
carried by a suitable extensible supporting struc-
ture 15 which comprises a pair of pantograph
links 17 and 18 on each side. Link 17 is pivotally
supported on the pin 80 which in turn is car-
ried by the bracket 81 welded to the compart-
ment structure.

The opposite end of link 17 is provided with
a pin 83 slidable in a slot 84 in a bracket mem-
ber 85 carried by the vertical frame supporting
structure 12. Link 18 is pivotally carried by pin
88 on bracket 88 which in turn is carried by the
frame 72. The opposite end of link 18 is pro-
vided with a pin and is supported in a slotted
bracket similar to bracket 85 which however is
secured to the compartment frame.

The mid-point of the two links 7T and 18 are
joined by the pin 96 so that as the frame 12 and
the circuit breaker panel 70 are moved towards
the right, the links 77 and 78 assume an X form
as their lower pivot pins move upward in their
respective slots. This mechanism will maintain
the circuit breaker panel 10 in a vertical posi-
tion during its horizontal movement.

This type of pantograph circuit breaker sup-
porting structure is more clearly shown and de-
seribed in Graves Patent No. 1,855,287, as well
as in application Serial No. 377,605 both of which
are assigned to the assignee of this application.
The particular type of slidable supporting struc-
ture forms no part of the present invention. Al-
though various operations of the present inven-
tion relate to the maintenance of the door in
open position while the circuit breaker is in a
test position within the compartment, any type
of sliding structure which will support the cir-
cuit breaker panel in erect conditicn while it is

. moved to various positions in the compartment

may, however, be used and this invention is not
limited to the pantograph structure herein set
forth.

The rear end of the compartment structure
is provided with an insulating panel 90 which
carries suitable stationary disconnect contacts
g1 and 82 which in turn are at their left hand
ends connected to any suitable source of current
supply. The stationary disconnect contacts pro-
ject through the front of the panel and engage
suitable movable disconnect contacts 94 and 95
which in turn are carried by the circuit breaker
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panel 710 and thus provide means for carrying
current to the circuit breaker structure 32.

The specific disconnect contacts herein de-
scribed form no part of the present invention and

‘may have any suitable form such as the form

shown in application Serial No. 421,734 assigned
to.the assignee of this application. It is obvious,
however, that when the circuit breaker struc-
ture is moved to the right, the movable discon-
nect contacts 94 and 95 disengage from the sta-
tionary disconnect contacts 91 and 92 thus mak-
ing it possible to test the operation of the cir-
cuit breaker while no current flows therethrough.

The circuit breaker may be moved horizontal-
ly within the compartment structure in any suit-
able manner. At the left hand side of PFigure 6
I have shown 'a simplified means for effecting
this operation consisting of a threaded member
180 . rotatable in a suitable bearing in a front
bracket 181 supported at the lower end of the
compartment structure and at the opposite end
rotatable in a suitable thrust bearing 102. The
front end of the threaded member is squared at

104 to receive the end of a socket wrench or sim-~

ilar member to effect rotation of the threaded
member {89, A nut 16 is mounted on the
threaded member and is provided with slots 111
-on each side which receive flanges 112 secured
to the lower end of the movable frame support-
ing structure 72.

Accordingly, when the threaded member {89
is rotated ih an appropriate direction, the nut
118 is moved outwardly towards the front of the
compartment thus moving the flange 1§12 and
thus the frame member 72, thereby moving the
circuit breaker panel horizontally and extending
the pantograph supporting mechanism. When
the threaded member is rotated in the opposite
direction, then the circuit breaker panel and its
supporting frame are moved inwardly and the
pantograph supporting structure is correspond-
ingly collapsed.

The door structure is so arranged that before
the same can be opened various linkage mecha-
nisms hereinafter described must be actuated in
such a manner as to trip the circuit breaker.
The tripping action will of course be obtained
by rotation of the milled shaft §2 (Figure 1) in
a clockwise direction to release the primary latch
member §9 which in turn will permit a collapse
of the movable contact supporting links.

It is obvious of course that the milled shaft 62
is operated by any suitable automatic tripping
mechanism which will cause g rotation of the
same under predetermined overload conditions,
The milled shaft 62 also carries an arm 120, the
rotation of which downwardly will also effect
the necessary clockwise rotation of the shaft and
hence a tripping of the circuit breaker.

A link 122 is pivotally secured at 123 to the
outer end of the arm 120 and the opposite end
of the said link 122 is pivotally secured by the
pin 125 to the lever 126. Lever (28 is rotatably
mounted on the fulcrum pin 127 which is carried
by a bracket 128 secured to the panel 78 of the
circuit breaker. The lever 12§ projects through
a suitable opening slot or notch in the lower end
‘of the panel 718 ang comprises an arm (30 pro-
Jjecting beyond the rear end of the panel. This
.arm rests upon the upper end of a suitable tap-
pet 132,

It will now be obvious that raising the tappet
132 will cause the arm 136 of the lever 126 to
‘rise thus depressing the pin 125 at the opposite
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end of the lever, thus pulling the link 122 down
and hence rotating the arm 120 and the milled
shaft 62 in a clockwise direction, thus tripping
the circuit breaker open. ’

The door opening structure 20 which is to be
operated by the handle 22 is so arranged that
when the handle is moved to unlock the door,
the tappet 132 is caused to rise. A tripping bar
135 is provided in the lower part of the compart-
ment (Figures 1 and 8). The said tripping bar
is rotatably supported in the back bearing 1371
and in the front bearing 138. This bar may more
clearly be seen in Figures 6, 8, 10, 11, 12 and 13
and is over substantially all of its length of rec-
tangular or substantially rectangular cross sec-
tion. :

The bar is maintained in its various operating
positions as seen in Figures 10 and 11 (see also
Figure 6), by means of a compression spring {40.
One end of the compression spring 40 bears
against the pivoted bearing 14! on the arm 142
extending from the back end of the tripping bar
135. The pivoted bearing carries a plunger (44
which is surrounded by the spring 140, the said
plunger being slotted at 146 to engage the cir-
cumierentially slotted pin 1471 carried by the
stationary bracket 148 secured to the bottom
of the compartment. The outer end 150 of the
compression spring 148 is held in fixed position
with respect to the pin 147.in any suitable man-
ner, or it may simply bear against said pin.

In Figure 10 is shown the position of the trip-
ping bar when the circuit breaker is in closed po-
sition or when it is so arranged that the circuit
breaker may readily be moved to closed position.
In Figure 11, the tripping bar is shown in a po-
sition which is rotated 9¢° counterclockwise from
the position of Figure 10 where it has actuated
the tripping elements.

As will readily be seen from Figures 10 and 11, -
the spring 146 has an over-center action. Thus
in rotating the tripping bar 135 from the posi-
tion shown in Figure 10 to the position shown in
Figure 11, the spring 140 is first compressed for
approximately 45° of the rotation where it
reaches its maximum compression. Then, as
the tripping bar 135 is further rotated to the po-
sition shown in Figure 11, the spring 148 may
now expand again on the opposite side of cen-
ter and thus bias the tripping bar 125 into the
position shown in Figure 11.

Suitable stops must however be brovided to fix
the two positions of Figures 10 and 11. In the
absence of such stops, the spring 140 by further
expansion, say, in the position of Figure 10, would
cause the tripping bar 135 to rotate clockwise to
an alternate tripping position. Likewise, in the
absence of such stops further expansion of the
spring when the tripping bar is in the position
of Figure 11 may cause a counterclockwise rota-
tion of the tripping bar 135 to a non-tripping po-
sition. .

As-seen, however, in Figures 7 and 9, the trip-
ping bar is provided with a suitable stop element
which fixes the maximum rotation in either di-
rection. The forward end of the tripping bar
is provided with a fan-shaped cam 150, the ad-
ditional functions and operations of which are
hereinafter further described. ’

The cam (50, however, for purposes of this de-
scription, is provided with stop elements 151 and
152, When the tripping bar is in the position
shown in Figure 10, the cam 150 has been rotated
to the position shown in Figure 7 where the stop




4

element 151 bears .against the bottom sheet .of
the compartment and limits further rotation in

a clockwise direction. When the tripping har
135 has been rotated counterclockwise to the
trip position as shown in Figure 11, then the cam
150 which is rigidly secured to the tripping bar
135 is likewise rotated counterclockwise to the
position shown in Figure 2 where the stop ele-
ment 152 bears against the bottom sheet of the
compartment and thus prevents further rotation
in that direction. )

Thus the iposition of the tripping bar I35 in
either the trip position thereof or in the position
where it permits operation of the circuit breaker
is fixed first by the action of the over center
spring 140 which urges the tripping bar to the
selected position and secondly by the stop ele-
ments 151 or 152 on the fan-shaped cam 154
which oppose the compressive action of .the
spring (40 when the tripping bar hag reached
the selected position.

The manner in which the various positions of
the tripping bar 135 affect the operation of the
tappet 132 to effect a tripping of the circuit

breaker through the links {26 and 22 is more :

clearly shown in Figures 10, il and 12. A trip-
ping lever {60 is pivotally supported on & pin
161 and is secured thereon by means of the cot-
ter pin 162. The pin 161 is carried by a bracket
163 secured to the under side of the frame 712.
One arm {65 of the tripping lever 159 is engaged
beneath the tripping bar {35. The opposite arm
187 pears against the lower end of the tappet 132,

Tappet {32 is slidably positicned by the rein-
forcing bracket 178, an opening being provided
through bracket 178 and in the lower end of
the frame T2. The tappet consists of a cylindri-
cal rod {13 the upper end of the said rod being
at 174 hexagonal in shape ard is tapped to receive
* the adjusting screw 15 which is locked in posi-
tion by the lock nut 176. The head {75 of the
adjusting screw bears against the under surface
of the arm 130 of the lever 126 as above described.
The adjusting screw 15 provides for simplified
means of adjustment for any variation in the
dimension of the parts so that these variations
may be compensated for.

In Figure 10, the tripping bar {35 is shown in
horizontal position corresponding to that of Fig-

ures 1 ard 6 which is the normal operating posi- '

tion in which current can be sent through the
circuit breaker and in which the tappet 132 is
permitted to remain in its lowered position to
avoid a tripping of the latch 62.

In Figure 11 the tripping bar 135 has been *

rotated 90° counterclockwise. In this position,the
circuit breaker has been fully tripped and the
compartment door may be opened. This coun-
terclockwise rotation of the tripping bar 135 has
depressed the end 168 of the tripping lever 160
and has thus raised the end 16T thereby raising
the tappet (32, and also raising the end 130 of
the lever 126; in-this way the milled shaft 62
of the circuit breaker tripping mechanism has
peen rotated clockwise thus tripping the circuit
breaker open.

The tripping bar 135 as may readily be seen
is now maintained in the tripping position of Tig-
ure 11 by means of the compression spring 140 in
the manner previously described. The appara-
tus is so designed however that it is not essential
to rotate the tripping bar 135 for a full 90° turn
in order merely to effect a tripping of the circuit
breaker. The link members {28 and 122 and
the milled shaft 62 are so arranged that a mini-
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mum of 1lift by the tappet 132 will result in a
tripping of the breaker. This minimum motion
of the tappet 132 may be accomplished by a rota-

tion .of the tripping bar in a counterclockwise
direction of not more than 35°. :

This condition is‘more clearly shown in Figures
19 and 13 wherein it will be seen that the tripping
bar has been rotated roughly 35° counterclock-
wise corresponding to a similar rotation of ‘the
fan-shaped cam (50. The end (66 of the trip-
ping lever 1860 has been forced downwardly caus-
ing a consequent lifting of the end 167 and of the
tappet 132 to trip the circuit breaker.

Tn Figure 13 it will be seen that the fan-shaped
cam 150 has likewise been rotated to the same
degree as has the tripping bar 135. The spring
(40 (Figure 12) has been compressed buf has not
passed through center so that when the rotative
force is removed from the tripping bar 135, the
spring 140 may expand once more to reset the
tripping bar in the position of Figure 10.

The tripping bar itself is caused to rotate by
the operation of the handle 22 when it is inserted
in the operating mechanism 20 (Figure 1). The
operating mechanism for the tripping bar ter-
minates in a pin 180 which engages a slot (81
in the fan-shaped cam 1508 (Figs. 7 and 9). The
tan-shaped cam 150 is rigidly secured to a sleeve
{83 (Figure 6) having a squared hole 184 adapted
to receive a similar squared extension 185 of the
tripping bar 135.

A tapped hole 187 is provided for a set screw
in order to integrate the cam 1560 with the trip-
ping bar 135. Any other suitable means of se-
curement of the fan-shaped cam 150 to the trip-
ping bar {35 may of course be utilized, the essen-
tial element being that any rotative force being
imparted to the cam 150 by the pin 180 should
be transmitted to the tripping bar 135.

The manner in which the pin (80 is operated to
rotate the fan-shaped cam 150 and hence to
rotate the tripping bar 135 is shown schematically
in Figure 14.

A cam member 180 is rotatably mounted on

5 the door 18 in 5 manner hereinafter more specifi-

cally described and is so arranged as to be opera-
ble by the handle member 22. An upper link
195 is pivotally secured at 196 in any suitable
manner to the cam member 190. The upper end
of the link passes through a slot {99 in the bracket
{97 mounted on the door. In the closed and
locked position of the circuit breaker, the outer-
most end 198 of the link 195 passes through a
slot in g bracket 288 secured to the upper portion
of the compartment structure.

Similarly, a lower link 202 is pivotally secured
in any suitable maner at the pivot 203 to the
cam member 180. The pivots 196 and 203 are -
180° apart on opposite sides of the center of rota-
tion of the cam member (90 so that the link 95
will be raised when the link 202 is lowered and
vice versa. The lower end of the link 202 is
provided with the pivot pin 205.

An additional link 206 is secured to the pivot
265 and extends downwardly through the slot 201
in the bracket 208, likewise mounted on the door
£8. The lowest portion 210 of the additional link
206 passes through a slot in the bracket 212 which
is secured to the cell structure.

When now the cam 190 is rotated so that the
outer ends of the links 195 and 206 pass through
the slots in the brackets 200 and 210, the door
is locked in position to close the compartment.
The door cannot be opened until the cam 190 is
rotated to a position where the ends of links {99
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and 206 are removed from the slots in brackets
200 and 212,

A Dbell crank lever 215 is rotatably secured on
the door panel {8 by means of the pivot 216 and
has an arm 217 the end of which is secured to the
pivot 208 between links 202 and 206. The oppo-
site arm 220 of the bell crank lever 215 is pivot-
ally secured at 22{ to the bnd of link 222. The
opposite end of the link 222 is pivotally secured
at 224 to the end of the crank 225, the said crank
being pivoted at 227 on the door.

The crank 224 is provided with the pin (80
which projects into the slot 181 of the fan-shaped
cam 158 which in turn is mounted on the end of
the trip bar 135 and operates in the manner pre-
viously described.

In Figure 2' I have shown the position of the

© various operating elements of Figure 14 when the

compartment door is closed and locked in posi-
tion. Here it will be seen that the links 195 and
202288 have been extended so that they pass
through the respective brackets 200 and 212 to
lock the door in. position. In addition, the cam
member itself has been locked in position so that
it cannot be rotated by an unauthorized person.

To accomplish this purpose, the cam member is
provided with a slot 2308, to receive the bar 23i
of a key operated lock 232. 'The slot 230 is op-
posite the extensible bar 231 in the fully closed
and locked position of the door panel so that
a key may be utilized in lock 232 to effect the
engagement shown in Figure 2.

The rotation of the cam towards the locking
position is limited so that when the door is
fully locked in position, the cam can rotate no
further in the locking direction. and the said
limit of rotation also predetermining the point
at which the slot 230 will come to rest so that
it may be engaged by the bar 2381.

This limitation of rotation may be obtained
in any suitable manner. Thus the cam 180 may
be provided with projections-242 and 243 adapt-
ed to engage the angle clip 240 which is sectired
to the cell wall adjacent the door panel.

The angle clip itself serves as an additional
point of securement for the door since the cam
190 carried by the door rotates behind the angle

clip and is released therefrom only when it is

rotated from the position shown in Figure 2 to

the position shown in Figure 5; this thereby pro- !

vides a three point locking system for the free
edge of the door, at the top and bottom and at
the angle clip 240.

When the cam has been rotated to the fully
locked position shown in Figure 2, the projec-
tion 242 thereof engages the angle clip 240 and
prevents further rotation.

In Figure 5 I have shown the position of the
cams and linkages when the door has been fully
unlocked. The cam has here been rotated 90°
from the position shown in Figure 2 so that the
ends of links 19% and 202--206 have been dis-
engaged from the locking brackets 208 and 212
and the opposite stop member 245 on the cam
190 has engaged the upper surface of the angle
clip 240 to limit further movement.

It will be obvious that before such rotation
could take place, the key operated lock 282 must
be turned so that the bar 23i is withdrawn from
the slot 230.  The'position of the operating link-
ages shown in Figure 2 corresponds to the posi-

" tioh of the trip bar shown in Figure 10. The
position of the operating linkages shown in Fig-

ure 5 corresponds to the position of the trip bar.

shown in Figure 11.
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In Figure 4 T have shown the arrangement of
the operating linkages which corresponds to the
arrangements of the trip bar shown in Figures
12 and 13. Here the cam {90 has been rotated
sufficiently to cause through the linkages 202,
215 and 222, an effective rotation of the trip
bar 135 to effect the trip of the circuit breaker.

However, it will be seen in Figure 4 that the
link 195 and the link 202—206 have not been
fully withdrawn from their respective locking
brackets 200 and 212 so that the door cannot be
opened. It will thus be obvious that the locking
mechanism shown in Figures 2, 4 and 5 may un-
der special circumstances be used to trip the
circuit breaker open without unnecessarily un-
locking the door.

It will also be clear from an inspection of Fig- -
ures 2, 4 and 5 and their corresponding Figures
10, 11 and 12 that the tripping of the circuit
breaker is effected during the unlocking opera-
tion and takes place before the door is unlocked
and hence takes place before the door can even
begin to open.

The cam member 180 may be mounted on the
door in any suitable manner to permit rotation
thereof by the handle 22. A preferred way is
shown in Figures 3 and 15. In Figure 3 I have
shown a bearing 250 in the front door panel 18
for the cam member 190.

The bearing itself consists of a cylindrical mem-
ber welded to the panel 18, the said cylindrical
member having a flange 251, The panel {8 has
been drilled to receive the smaller cylindrical
diameter 252 of the cylindrical bearing 250 and
to provide a suitable support therefor. The bear-
ing member 250 has a bore 268 to receive the
cylindrical extension 261 of the operating cam
190. :

The extension 261 of cam 190 is tapped at, 263
to receive screws 264, 264 which secure the hold-
ing washer 266 in place in the counterbore 267
of the outer flange 251 of the bearing 250,

The back surface of the cam 180 bears against
the inner surface of the bearing 250 ang the

5 cam is thus rotatably secured within the bear-

ing 250 but, however, cannot escape longitudi-
nally therefrom.

The extension 261 is provided with a squared
hole 210 to receive the corresponding squared
shaft 272 on the handle 22. ‘The holding washer
266 also has preferably a squared hole although
it may have a cylindrical hole to receive the
shaft 272 of the handle 22. The bearing mem-
ber which supports the cam 21 which operates
to open or close the circuit breaker may be made
in substantially the same manner.

In Figure 3¢ it will be seen that the outer
face 251 of the bearing member 250 is equipped
with an L-shaped extension 280 the said exten-
sion comprising an angular leg 28! and a re-
entrant ledge 282. 'The handle shaft 272 is pro-
vided with a protruding fin 283 which when in-
serted in the bearing member and rotated in a
counterclockwise direction to fully unlock the
door will slide under the reentrant ledge 282 of
the extension 280. In this position when the cir-
cuit breaker has been tripped and the door fully
unlocked force may be applied to handle 22 to
pull the banel door open. Without such an ex-
tension 280, a pull on the handle when the door
has been fully opened will result in the retraction
of the handle.

The bearing member 24 which is used for
merely opening or closing the circuit breaker
heed not of course be provided with a similar ex-
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tension 280 since no pull is to be exerfed on the
handle to result in any operative function when
the handle is inserted in said kearing member.

In order to provide for rigid securement of the
lever 215 and the crank 225 on the door panel,
a reinforcing bar 285 is secured fo the door panel
having an extension 286 within which the shoul-
dered screw 216 may be mounted. (See Fig-
ure 15.)

Similarly (see Figtire 8), the actuating crank
225 is pivotally secured to the reinforcement
285 by the shouldered screw 227. Inspection of
Figure 8 will also clearly show the manner in
which the pin {80 carried by the crank 285 may
be moved to engage the slot. 181 in the fan-
shaped cam 180 to operate the mechanism.

By the means herein set forth, it will now be
clear that the door cannot be opened until the
circuit breaker has been tripped so that it will
be impossible for the operator to be injured by
the tripping open of an energized circuit breaker
when the door is openned. When the panel door
18 has been fully opened and the inside operat-
ing mechanism has been exposed, there is a
possibility that a careless or thoughtless opera-
tor may tamper with the tripping bar 135. A
locking mechanism may then be provided to
prevent any unauthorized revolving of the trip-
ping bar 135, especially while the door is opened.

This locking mechanism may more clearly
be seen in PFigures 6, 7 and 9 and consists of a
vlunger shaped bar 300 secured to the front
structural member {01 by means of pins 30i.
302 which extend through the slot 304 in the
bar 300. Holding washers 305, 305 are mounted
on the pins on either side of the plunger bar
209 and maintained in place by cotter pins 367,
301, thus securing the plunger bar 300 in slid-
ing position upon the pins 301—302,

The end 310 of bar 300 is narrowed to be re-
ceived by the locking slot 312 in the supporting
sleeve 183 of the cam i506. The end of the pin
302 is machined at 315 to receive and hold one
end of the tension spring 316, the opposite end
of which is supported by bracket 317 on the right
hand end of tthe plunger bar 300, The bar 380 is
thus continuously biased towards the slot 312,

The bar 300 has at its outermost right hand
end a vertical shoulder 320 which will receive
the surface 322 of the angle bracket 323 which
is secured to the door panel 18 in any suitable
manner as for instance by the screws 325,
When the door 18 is swung open, the bracket
323 will move outwardly and will slip away from
the shoulder 320 of the plunger bar 300. The
spring 316 will thus urge the plunger bar to-

[}

10

30

35

40

45

50

55

wards the supporting cylinder member 183 of

the cam (50 and thus urge the end 310 of the
bar against the surface thereof.

When a full 90° rotation has been reached as
shown in Figure 9, the end 310 of the plunger
bar will enter into the slot 312 of the sleeve 183
and thus lock the sleeve 183 and hence the trip
bar 135 against any rotation whatever. When
the door is closed again, the angle bracket 323
will. engage the shoulder 320 and draw the bar
300 to the right against the bias of spring 316
thus drawing the end .310 thereof out of the
locking slot 312 and thereby unlock the tripping
bar 135 so that it may be rotated.

Thus it will be seen that the door cannot be
opened until the tripping bar has been rotated
to the position shown in Figures 11 and 9.
When the door is open, the locking element 310
engages the slot 312 and prevents any opera-

60

65

70

7%

92,364,465

tion whatever of the tripping bar 133 until the
door is closed whereupon the locking element 310
is withdrawn. The end 104 of the threaded ele-
ment 100, the operation of which will move the
circuit breaker to various positions within the
compartment is uncovered when the door is
opened so that a socket wrench may be used to
draw the circuit breaker out to its test position
in which case the disconnect contacts are sepa-
rated at a safe distance.

A pointer 330 is secured to the movable frame
12 in any suitable manner as shown in Figure 6.
This pointer may register with two marks 33l
and 332, indicating respectively the service and
the test position of the circuit breaker, the lat-
ter position being that wherein the circuit
breaker has been safely deenergized.

‘When the circuit breaker has reached the test
position wherein the pointer 330 registers with
the mark 332, the tripping lever 160 moves op-
posite the notch 350 in the tripping bar 135. As
seen particularly by the dotted line positions of
Figures 8 and 11, the notch 350 thus permits the
tripping lever 150 to rise to normal position, thus
also permitting the tappet 132 to drop fo its low-
ered position so that the circuit breaker may be-
manually closed to permit observation of its
functioning by an inspector. This is necessary
since the tripping bar 135 is so arranged that
when the circuit breaker has been moved away
from the service position, the tripping bar can
under no circumstances return to its horizon-
tal position of Figure 10 but remains in the posi-
tion of Figure 11. This is accomplished by the
provision of an angle clip 355 welded to the bot-
tom of the frame T2 and extending immediately
behind the shoulder 356 of the tripping bar (3%
when the circuit breaker is in service position.

By reason of this position of the angle clip
355, the tripping bar 135 may in the service posi-
tion of the circuit breaker be readily rotated to
any desired position. When the circuit breaker
is withdrawn from the service position as shown
in Figures 8 and 11, then on the initial move-
ment of the panel, the lower end of the angle
clip 355 moves alongside of the upper part of
the tripping bar 135 (see particularly Figure 11)

and thus prevents the bar from being moved

clockwise to its normal position of Figure 10.
This arrangement assures the maintenance of
the tripping lever 160 in tappet raising position
during movement of the circuit breaker between
the test and service positions. The notch 350 is
provided with sloping sides so that if in the
test position the circuit breaker has been closed
and the operator starts to move it either to-
wards the front of the compartment or towards
the service position, the end 165 of the lever 160
will be depressed and the circuit breaker latch
will be released.

From the foregoing it will be obvious that the
compartment operating mechanism has been so
arranged that the circuit breaker will be tripped
before the door of the compartment is free to
open and is maintained in that position under
all conditions except when the circuit breaker
is in predetermined test position. On move-
ment in either direction away from test position.
if the circuit breaker has been left closed, it
will be automatically tripped when such move-
ment is initiated. .

Since it is desired that the circuit breaker
which is to be used in connection with the mech-
anism herein described be of the trip free type,
it will be impossible to make the contacts touch
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upon an attempted closure of the circuit breaker
while the tripping mechanism is in the actuated
position of Figure 11. ‘In closing the compart-
ment door, it is necessary to hold the handle 22
in its extreme raised or counterclockwise posi-

tion so that the actuating pin 180 may correctly

engage the slot 18! of the tripping cam 159, Tt
will be impossible to close the door if this condi-
tion is not satisfied since the design of the fan-
shaped cam {58 is such that it will not permit
the pin to enter into the compartment in s mis-
aligned position.

Upon closure and locking of the door, remaval
of the operating handle leaves a surface which
is neat and free from any protruding mechanism.

The operation of this device is both simple and
safe. Should the inspector or operator attempt
to open the door before the circuit breaker has
been tripped, then in the process of unlocking
the door and before the door is fully unlocked,
the circuit breaker is tripped open so that there-
alfter the door may be opened with safety.

It is necessary merely for the operator to in-
sert the handle 22 in position, holding the same
aligned vertically into the opening 278 in the
member 261 which is carried by the bearing 258.
He then rotates the handle counterclockwise with
respect to Figure 2 until the position of Figure
5 is reached, whereupon the door may be swung
open.

This operation, as above described, trips the
circuit breaker open as the handle moves through
the position shown in Figure 4 and before the
position of Figure 5 is reached. When the door
is then pulled open by the handle after the posi-
tion of Figure 5 is reached, the circuit breaker
may be racked in and out but the trip bar 135
cannot be rotated since it is held locked in pCsi-
tion in the manner shown in Figure 9.

" The circuit breakeér may be operated while the
door is open only when it has been racked into a
test position where it is-completely disconnected
from the back contact assembly so that it is
safely deenergized.

Should the circuit breaker be racked in closed
position from the test to the service position then
on initiation of this movement, the circuit break-
er will be tripped so that at no time can the
circuit breaker contacts be energized or closed
while the door is open. On closing the door and
locking the same, the locking device of Figure
9 is released so that the trip bar may be operated
to its non-tripping position and the circuit
breaker placed into service once more by actu-
ation of the cams 21-—30.

An opening 313 may be placed in member 161
in line with slot 304 in plunger 360 when the
plunger is in locking position. A pad-lock 3i{4
may then be passed through this hole and the
slot to prevent unauthorized tampering with the
mechanism.

In the foregoing, I have set forth my inven-
tion in connection only with a preferred embodi-
ment thereof and in connection with a type of
circuit breaker which I have found readily adapt-
able to cooperation with the elements of my in-
vention. Many variations both in the type of
circuit breaker and in the manner of connec-

tion with the tripping elements thereof should -

" now be obvious to those skilled in the art, and
also many variations in the elements of my pro-
tective interlocking system which functions to
increase the safety of the operstor or the inspec-
tor should now be obvious to those skilled in the
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art. Accordingly, I prefer not to be bound by
the disclosure herein, but only by the appended
claims.

I claim:

1. A circuit interrupter, an enclosure therefor
comprising a movable panel, means outside of
said enclosure effective when the panel is in
enclosing position for opening and closing the
contacts of said interrupter, means independent
of said first means for opening said contacts,
means for locking said panel in closed position,
said independent means for opening said con-
tacts being operable upon an unlocking movement
of said locking means and comprising a rotatable
shaft in said enclosure operative between a trip-
bing and non-tripping position, and actuating
means on said panel cooperating with an ele-
ment of said shaft effective during unlocking
movement of the locking means of said panel
to rotate said shaft to the tripping position and
operative during locking movement of said lock-
ing means to rotate said shaft to the non-trip-
bing position and hold said shaft in said last-
mentioned position while said panel is closed.

2. A circuit interrupter, an enclosure therefor
comprising a movable banel, means outside of
said enclosure effective when the panel is in en-
closing position for opening and closing the con-
tacts of said interrupter, means independent of
said first means for opening said contacts, means
for locking said panel in closed position, said in-
dependent means for opening said contacts be-
ing operable upon an unlocking movement of
said locking means and comprising a rotatable
shaft in said enclosure operable between a trip-
ping and non-tripping position; a cam on said
shaft; and a crank member on said panel, said
crank member carrying a pin cooperating with
the cam on said shaft and effective during un-
locking movement of the locking means of said
panel to rotate said shaft to o tripping position
and operative during locking movement of said
locking means to rotate said shaft to a non-
tripping position and hold said shaft in said last-
mentioned position while said banel is closed.

3. A circuit interrupter, an enclosure therefor
comprising a movable panel, means outside of
said enclosure effective when the panel is in en-
closing position for opening and closing the con-
tacts of said interrupter, means independent of
said first means for opening said contacts, means
for locking said panel in closed position, said in-
dependent means for opening said contacts be-
ing operable upon an unlocking movement of
said locking means and comaprising a rotatable
shaft in said enclosure operable between a trip-
ping and non-tripping position; a cam on said
shaft; and a erank member on said panel, said
crank member carrying a pin cooperating with
the cam on said shaft and effective during un-
locking movement of the locking means of said
banel to rotate said shaft to a tripping position
and operative during locking movement of said
locking means to rotate said shaft to a non-trip-
ping position and hold said shaft in said last-
mentioned position while said panel is closed; said
locking means comprising a rotatable member,
links extending from said rotatable member and
engageable with lock elements on said panel and
said enclosure; and an additional link connected
%o one of said links at one end thereof and con-
nected to said crank on said panel at the other
end thereof, movement of said locking means to
unlocked position actuating said crank in one
direction and movement of said locking means to
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locking position actuating said crank in said other
direction.

4. A circuit interrupter, an enclosure therefor
comprising a movable panel, means outside of
said enclosure effective when the panel is in en-
closing position for opening and closing the con-
tacts of said interrupter, means independent of
said first means for opening said contacts, means
for locking said panel in closed position, said in-
dependent means for opening said contacts being
operable upon an unlocking movement of said
locking means and comprising a rotatable shaft
in said enclosure operable between a tripping and
nontripping position; a cam on said shaft; and
a. crank member on said panel, said crank mem-
ber carrying a pin cooperating with the cam on
said shaft and effective during unlocking move-
ment of the locking means of said panel to rotate
said shaft to a tripping position and operative
during locking movement of said locking means
to rotate said shaft to a non-tripping position
and hold said shaft in said last-mentioned posi-
tion while said panel is closed; and means car-
ried by said deor panel for locking said shaft
in tripping position when said door is opened.

5. A circuit interrupter, an enclosure therefor
comprising a movable panel, means outside of
said enclosure effective when the panel is in en-
closing position for opening and closing the con-
tacts of said interrupter, means independent of
said first means for opening said contacts, means
for locking said panel in closed .position, said
independent means for opening said contacts be-~
ing operable upon an unlocking movement of
said locking means and comprising a rotatable
shaft in said enclosure operable between a trip-
ping and non-tripping position; a cam on said
shaft; and a crank member on said panel, said
crank member carrying a pin cooperating with
the cam on said shaft and effective during un-
locking movement of the locking means of said
panel to rotate said shaft to a tripping position
and operative during locking movement of said
locking means to rotate said shaft to a non-trip-
ping position and hold said shaft in said last-
mentioned position while said panel is closed;
and means carried by said door panel for lecking
said shaft in tripping position when said deor is
opened; said last mentioned means comprising
a lock bar, engageable with an opening in said
shaft, means biasing said lock bar toward en-
gagement with said opening, and a member car-
ried by said panel engageable with said lock bar
when said panel is closed for retracting said lock
bar against the bias of said spring.

6. In combination with a circuit interrupter
mounted on a vertical panel of insulating ma-
terial, a stationary enclosure, contacts rigidly
mounted in said enclosure, said panel movable
horizontally in said enclosure and having -con-
tacts engageable with and disengageable from
said rigidly mounted contacts, said enclosure
having a door panel movable to permit inspection
of said interrupter, means operable from the out-
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side of said enclosure for tripping and closing
the contacts of said interrupter, a tripping mem-
ber within said enclosure independent of said
first named tripping means; means for locking
said door panel in closed position; and means
operable on movement of said locking means to
unlocked position and hefore said door panel is
opened to move said member to a tripping posi-
tion, and means effective on closing and locking
of said door panel to move said member to a non-
tripping position and to hold said member in
said last named position while said door panel
is in locked position.

7. In combination with a circuit interrupter
mounted on a vertical panel of insulating ma-
terial, a stationary enclosure, contacts rigidly
mounted in said enclosure, said panel movable
horizontally in said enclosure and having contacts
engageable with and disengageable from said
rigidly mounted contacts, said enclosure having a
door panel movable to permit inspection of said
interrupter, means operable from the outside of
said enclosure for tripping and closing the con-
tacts of said interrupter, a tripping member with-
in said enclosure independent of said first named
tripping means; means for locking said door panel
in closed position; and means ¢perable on move-
ment of said locking means to unlocked position
and before said door panel is opened to move
said member to a tripping position; and means
effective on closing and locking of said door panel
to move said member to a non-tripping position
and to hold said member in said last named posi-
tion while said door panel is in locked position,
the initial unlocking movement of said locking
means for said door panel moving said member
to said tripping position.

8. A circuit interrupter, an enclosure therefor
comprising a movable panel, means outside of
said enclosure effective when the panel is in en-
closing position for opening and closing the con-
tacts of said interrupter, means independent of
said first means for opening said contacts, means
for locking said panel in closed position, said in-
dependent means for opening said contacts be-
ing operable upon an unlocking movement of said
locking means and comprising a rotatable shaft
in said enclosure operative between o tripping
and non-tripping position, and actuating means
on said panel cooperating with an element of
said shaft effective during unlocking movement of
the locking means of said panel to rotate said
shaft to the tripping position and operative dur-
ing locking movement of said locking means to
rotate said shaft to the non-tripping position
and hold said shaft in said last-mentioned posi-
tion while said panel is closed; said locking means
comprising a rotatable member, a link extending
from said rotatable member and engageable with
lock elements on said panel and said enclosure;
and an additional link connection from said rotat-
able member to said actuating means.

FELIX EDWARD MYERS.



