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PANELBOARD SWITCH UNIT
Eric A. Ericson, Plainville, Conn., assignor to General
Electric Company, a corporation of New York

Original application Feb. 5, 1957, Ser. No. 638,371, now

Patent No, 2,937,254, dated May 17, 1960, Divided

and this application Mar, 18, 1960, Ser. No. 15,964

3 Claims. (Cl 209—153)

This application is a division of my copending applica-
tion Serial Number 638,371, filed February 5, 1957, now
Patent No. 2,937,254, issued May 17, 1960.

My invention relates to panelboard subassemblies or
units and particularly to panelboard units of the switch
and cartridge-fuse type, adapted to be mounted with other
similar units within a larger enclosure to provide a panel-
board.

Panelboard units of the switch and cartridge-fuse type
in the past have been limited as regards their switching
capacity. Such structures have also been relatively large
and cumbersome, and the size and capacity thereof can-
not readily be varied. Such switch structures are also
basically of the slow-make, slow-break type, and consider-
able complication and expense is required to provide a
mechanism suitable for use therewith adapted to give a
quick-make, quick-break or snap action.

It is an object of my invention to provide a panelboard
unit of the switch and cartridge-fuse type which includes
switching means of the quick-make, quick-break or snap-
acting type, which is exiremely compact and efficient, and
which has a high interrupting capacity.

It is another object of my invention to provide a panel-
board unit of this type which can be readily manufactured
in various sizes and capacities.

In accordance with my invention, I provide a panel-
board unit including a number of separately housed self-
contained switching devices of the snap-acting type, one
for each pole or phase of a multiphase circuit, each being
separately mounted and inciuding its own operating
member and arc extinguishing structure, all such devices
being assembled in a common outer housing provided
with means for operating all of such devices simultane-
ously from outside the housing.

In accordance with my invention in one form, I pro-
vide a plurality of individual insulating housings each
containing two independent snap-acting switches in end-
to-end relation having adjacent electrically common sta-
tionary contacts, the housings being mounted in side-by-
side relation to form two rows of switches, the switches
in each row being ganged together for common move-
ment to provide two multipole snap-acting switches,
and two separate operating means for operating such
multipole switches from outside the unit housing.

In the drawings:

FIGURE 1 is a top plan view of a panel board unit
embodying my invention;

FIGURE 2 is a side elevation view of the unit of FIG-
URE 1, partly in section;

FIGURE 3 is a fragmentary view showing particularly
the cover interlock arrangement used with the unit of
FIGURE 1;

FIGURE 4 is a perspective view of one of the switch
unit housings utilized in the invention of FIGURE 1,
one switch mechanism being shown in place;

FIGURE 5 is a top plan view of a switching unit of
increased capacity;

FIGURE 6 is a fragmentary perspective view of a
portion of the manual operating mechanism of the panel-
board unit of FIGURE 1;

FIGURE 7 is a detail view on enlarged scale of a
portion of the operating mechanism shown in FIGURE 6;
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FIGURE 8 is a side elevation view of the embodiment
of my invention shown in FIGURE 10;

FIGURE 9 is a top plan view similar to FIGURE 1
but with the covers of the outer enclosure removed;

FIGURE 10 is a top plan view of another embodiment
of my invention;

FIGURE 11 is a side elevation view partly in section
of the embodiment of FIGURE 10;

FIGURE 12 is a detail view of a portion of the switch
operating mechanism of FIGURE 10;

FIGURE 13 is a fragmentary view of the cover in-
terlocking mechanism used in the embodiment of FIG-
URE 10;

FIGURE 14 is a view similar to FIGURE 13 but
showing the parts in interlocked condition;

FIGURE 15 is a side elevation view, a modified form
of the operating mechanism of FIGURE 11 shown in
the circuit closed condition; and

FIGURE 16 is a view similar to FIGURE 15, but
with the mechanism shown in the circuit open position
in full lines, a portion thereof being shown in an inter-
mediate position.

Referring to the drawings and particularly to FIG-
URES 1-9, I have shown my invention as embodied
in a panelboard umit having two 3-pole snap-acting
switches and comprising a generally rectangular elon-
gated outer enclosure 16 having open end walls 11 and
closed side walls 12. Within the enclosure 10, I pro-
vide insulating switch housing means comprising three
elongated generally rectangular insulating bodies 13.
The enclosure 10 is provided with elongated generally
rectangular openings in the back wall 184, and each in-
sulating body 13 includes a base portion 13g adapted to
extend through ome of these openings, substantially fill-
ing the opening and projecting a short distance beyond
the back wall 16a. The base portion 13z includes a
shoulder 135 adapted to underlie the back wall of the en-
closure 10 at one end of the block 13, and a shoulder
13c adapted to be retained in mounted position by means
of a locking tab 14 at the other end. The upper or
main portion of the insulating body 13 is wider than
the bottom portions 13a, thereby presenting shoulder
13d (FIGURE 4) adapted to rest on the inner surface
of the back wall of the enclosure. The insulating body
13 is assembled from the interior of the enclosure by
first inserting the shoulder 135 under the back wall, then
setting the body flush on the back wall and locking it
in place with tab 14.

Each of the insulating blocks 13 is provided with two
end-to-end elongated generally rectangular recesses 15
and 16 (see FIGURE 4) extending down from the top
and substantially completely from end-to-end thereof
and separated from each other by a barrier portion 17.
Each of the recesses 15 and 16 contains a fuse connector
18 at one end thereof and a relatively stationary contact
19 on the back wall of the recess at the other end thereof.

Also mounted in each of the recesses 15 and 16 be-
tween the fuse connector and the stationary contact, I
provide a switch operating mechanism, of the snap-acting
type, indicated generally at 20. Referring to FIGURE 2,
each switch mechanism 20 includes a frame 21 mounted
within the recess 15 by suitable means such as by rivets
or screws 22. A switch arm 23 is mounted on a fixed
pivot 24 in the frame 21 and carries a movable contact
25 adapted to engage and disengage the stationary con-
tact 19. A pair of toggle links 31 and 32, interconnected
by a knee pin 34, is provided between the switch arm
23 and fixed member 21, The toggle links 31, 32 are
each double members, comprising a link extending along
each side of the relatively thin flat member 21",

The operating mechanism further includes an operat-
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ing meniber 35 pivoted on a fixed pivot 36 carried by
the frame 21 and connected by a pair of tension springs
37 to the knee pin 34 of the toggle linkage. The springs
37 are adapted to be moved from one side to the other
of the pin 34 as the operating member 35 is moved be-
tween “on” and “off” position. In the “on” position, the
tension springs cause the toggle links 31 and 32 to move
to a straightened position, thereby rotating the switch arm
23 in a clockwise direction and forcing the movable
contact 25 into engagement with the stationary contact
19. When the operating member 35 is moved to the “off”
position as shown in the left-hand side of FIGURE 2,
the tension springs 37 cause the toggle links 31 and 32
to move to the collapsed position, moving the switch
arm 23 counterclockwise to the open circuit position.

In order to increase the interrupting ability and capacity
of the switch assembly, I provide an arc extinguishing as-
sembly including a plurality of spaced arc extinguishing
plates. 41 preferably of magnetic material, adapted to
draw the arc therebetween and to cool and quickly ex-
tinguish it. The arc extinguishing plates 41 are carried
by .generally U-shaped insulating side wall members 42.

The stationary contacts 19 in the recesses 15 and 16
are mounted on opposite ends of a common terminal
plate 43, and the insulating block 13 is provided with an
aperture in its back wall adjacent the midpoint of the
plate 43. Since the block 13 itself projects through the
back wall 10a of the enclosure 10, connection may be
readily made to the stationary contact 19 such as by a
connecting strap S extending through the back wall of
the enclosure 10. The relative position of main bus bars,
A, B and C is shown in doited lines in FIGURE 2. The
strap S is shown as connecting one plate 43 to bus bar
B. Connection is similarly made between the other two
plates 43 and the other bus bars A and C, by means of
offset straps (not shown).

The movable contact 25 is connected by means of a
suitable flexible conductor 46 to a fuse connector 18
positioned in the opposite end of the recess from the
stationary contact 19.

For the purpose of making possible the simultaneous
operation of the switch mechanisms 20 which are in side-
by-side alignment within the enclosure 10 to provide two
3-pole snap-acting switches, I provide insulating tie bars
or ganging means 48.

At opposite ends of the enclosure 10, I provide addi-
tional insulating bases 49 and 50 adapted to support
additional fuse connectors 51 and 52 in alignment with
the fuse connectors 18 carried by the block 13. The fuse
connectors 51, 52 are connected to load terminal con-
nectors 53 and 54, to which wires or cables leading to the
Ioads to be controlled may be connected. For the pur-
pose of permitting ready access to such terminals, the
end walls 11 are preferably left open, it being understood
that the enclosure 10 is to be mounted in a larger enclo-
sure housing a complete panelboard.

For the purpose of shielding the mechanisms and con-
tacts from possible contact through the open front of
the enclosure 10, and for providing a cover interlock in
a manner to be described, I provide a bridging member
55 adapted to be mounted across the central portion of
the enclosure 10 by suitable means such as by screws 56
and carrying thereon an insulating shield 57 adapted to
overlie all the arc chute chambers and mechanisms 20,
including the handles 35 and ganging means 48.

The insulating blocks 13 are preferably spaced apart
and the insulating shield 57 is provided with slot-like
openings 58 for the purpose of providing restricted
access to the ganging members 48 for operation in a
manner to be described. I further provide two partial
covers 59 and 60 hinged across the end walls of the en-
closure 19 and adapted to meet and partially overlap the
central bridging member 55 to completely close the front
of the enclosure 19.

For the purpose of permitting operation of the two
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multipole switch assemblies from outside the enclosure
when the enclosure doors are closed, I provide operating
mechanism including an operating handle 61 pivotally
supported in each of the covers 59 and 60. Each oper-
ating handle 61 is anchored by means of bolts 61A to a
plate 61B (see FIGURE 6) carrying an eccentric bolt 62
which in turn extends through slot 63 in a sliding plate
64. The movement of the plate 64 is further guided by
members 65 carried by cover 59 and having an offset
portion extending through slot 66. The plate 64 is also
provided with depending bifurcated portions 68 which,
when the covers 59 and 60 are closed, enter the slot-like
openings 58 in the shields 57 and engage the tie bar 48,
to operate the same between open and closed positions
as the plates 64 slide back and forth in response to rota-
tion of the handles 61 respectively.

The plates 64 are each provided with a forward ex-
tension 644, which is adapted to extend under the bridg-
ing member 55 when the handle 61 and sliding plate 64
are in “on” position. This provides a safety interlock,
making it impossible to open the covers 59 and 60 when
the corresponding handle is in the “on” position.

The covers 59 and 60 are also provided with a second
interlocking means comprising resilient strips 69 having
a retaining hook portion adjacent the outer end thereof.
When the covers 39 and 60 are in closed condition as in
FIGURE 2, the ends of the strips 69 rest on flange por-
tions of the bridging member 55 and the offset or hook
portion is held out of the path of the plate 64. When
the plate 64 is retracted to the “off” position and the door
opened, the member 69 drops down to an interlocking
position, as shown on enlarged scale in FIGURE 3. In
this condition, the hook portion engages the end 64a of
the plate 64 and prevents it from moving forward. This
retains the handle 61 in “off” condition when the door is
open, preventing any misalignment of the bifurcated por-
tions 68 and the ganging bars 48.

In FIGURE 9 I have shown a top plan view of a panel-
board unit as shown in FIGURES 1 and 2, the top covers
and bridging portion being removed to show the relative
positions of the three insulating blocks and associated
parts.

It will be observed that the length of the enclosure 10
and the spacing between the blocks 13 and the end blocks
49 and 5% may be varied to provide for accepting fuses
of varying length.

In FIGURE 5 I have shown a modified form of my in-
vention including an insulating body 13’ having a single
enlarged recess therein adapted to receive and mount
therein two switch operating mechanisms 29 in side-by-side
relation. The contact arms 23 of each of the switch
mechanisms 20 are connected in common to the fuse
socket 18" which socket is adapted to receive a cartridge
fuse having a knife blade type terminal rather than a
ferrule type terminal. The two stationary contacts 19’
are also connected electrically in common to a back ter-
minal 43’. The contact arms 23 are supported on a com-
mon pivotal axis member 70 which is noncircular and
which prevents appreciable movement of one contact arm
without corresponding movement of the other. The oper-
ating members 35 are likewise ganged together by ganging
means similar to ganging means 48 of FIGURES 1 and 2.
Because of the double mechanism and contact arrangement
provided and described, this unit is able to handle cur-
rents equal to twice the capacity of the units of FIGURES
1 and 2. Three of these units when ganged together in
side-by-side relation similarly to the arrangement shown
in FIGURES 1 and 2 provide a three-pole switch of cor-
respondingly increased rating. By means of the common
noncircular support of the switch contact arms common
action of the arms is assured even if the operating springs
of one mechanism should fail.

In FIGURES 8 and 10-14, I have shown my invention
as embodied in an assembly adapted to handle substan-
tially larger amounts of current, such, for instance, as
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400-600 amperes. In this form, a mechanism is provided
of the same general type as the mechanism of the form
of FIGURE 1 but including several important improve-
ments whereby it is adapted to handle larger currents and
to positively move the movable contact in case of contact
welding.

This form is preferably constructed as a “single branch”
unit, that is, the enclosure 10’ contains only one set of
three switch and fuse units. The enclosure 10’ is how-
ever preferably made identical in length and height with
the enclosure 1¢ of the form of FIGURES i1-9, so that
both units may be mounted in the same panelboard as-
sembly. Operating mechanism 20’ comprises a supporting
frame member 21" having enlarged apertures 75 in op-
posed portions of the side walls thereof. An operating
member 35’ is pivotally supported on a pivot pin 76
carried by the side frame 21’. Toggle links 31’ and 32’
are pivoted respectively in the side walls of the frame 21’
at 33’ and on the contact arm 23’ and have their adjacent
ends joined by a toggle knee pin 34’.  An operating spring
74’ is connected between the bight of the operating mem-
ber 35" and the knee pin 34’ of the toggle links. It will
be observed that in this case the toggle links are pivoted
directly to the side walls of the frame member 21’ at 33’
and that a single operating spring 71’ is provided between
the double sides of the toggle links. By means of this
arrangement, the mechanism is simplified and a larger and
heavier operating spring may be utilized.

The operating member 35’ extends outside the support-
ing frame 21’ and the side portions thereof are provided
with apertures 35A (see FIGURE 12). The upper toggle
links 31’ are provided with pins 32A extending within
the apertures 35A. The length of each aperture 35A is
made slightly less than the total travel of the operating
member 35" at the corresponding point. Accordingly, as
the operating member 35’ is moved toward “on” position,
the pin 32A is picked up by the portion of member 35
at one end of the aperture 35A and if the operating spring
has not passed over center, the operating member 35’
forcibly moves the upper toggle links toward straightened
or over set condition. Conversely, on return movement
of the operating member toward “off” position, if the
contacts have welded, or for some other reason the toggle
spring does not provide enough force to initiate movement
of the contact arm, the pin 32A will be picked up by the
portion of member 35’ at the other end of aperture 35A
and be forcibly moved by the operating member 35'.

In this form of the invention, the enclosure 16’ is pro-
vided with a two-part top wall, one part 10A’ being
relatively stationary and immovable, and the other part
10B’ comprising a door hinged at the opposite end of fhe
enclosure to provide access to the fuses. The operating
handle 61’ is preferably mounted on the stationary por-
tion 10A’ of the top wall.

In FIGURES 13 and 14 I have shown the form of
cover interlock used for the embodiment of my invention
shown in FIGURES 10 to 15. In accordance with this
embodiment, an interlocking member 81 is provided piv-
otally supported on a pin 82 carried by the side 80 of the
enclosure 1¢’. The member 81 is generally V-shapf:d
and includes bent-over end portions 83 and 84 at opposite
ends thereof. The end of the cross bar 48’ is extended so
as to terminate just short of the outer surface of the inter-
locking member &1. The end 83 however projects out-
wardly from the member 81 to a position where it normal-
ly interferes with the motion of the member 48’ ‘When
the cover 18B’ is in closed position however a portion
thereof strikes the end portion 84 of the interlocking mem-
ber and rotates the member clockwise to the position
shown in FIGURE 14. As shown in this position the off-
set end 83 has been moved out of the path of the ganging
member 48" so as to permit movement of the member
48’ to “on” position. A biasing spring 85 is provided
which normally urges the interlocking member 81 counter-
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6
clockwise to its interfering position as shown in FIGURE
13.

For the purpose of providing a cover interlock to pre-
vent opening of the cover when the switch is in the “on”
position and to permit opening of the cover when the
switch is in the “off” position, I provide an interlocking
member 86. The member 86 is slidably supported on
the side wall 89 of the enclosure 10’ on the pins 82 and
87. The biasing spring 85 is anchored to an extension
of the interlocking member 86 so as to always bias the
member 86 for movement to interlocking position (to the
Jeft as viewed in these figures). The cover 10B’ is pro-
vided with an interlocking projection 88 having an under-
cut portion into which a portion 86’ of the interlocking
member 86 is adapted to extend when the member 86 is
in interlocking position. When the switch is moved to
the “on” position, the ganging member 48’ is moved to the
left, thereby permitting movement of the interlocking
member to interlocking position under the influence of
spring 85. “When the switch is moved to the open circuit
position, the member 48 moves to the right and strikes
an offset portion 86’ carried by the interlocking member
86 thereby moving the interlocking member 86 to the
right and releasing the cover. For the purpose of making
the interlocking of the cover defeatable to permit inspec-
tion of the switch while in the “on” position, I provide an
aperture 89 in the cover 16B’ adjacent the side wall 80,
and affording access to the offset portion 86’ of the inter-
locking member 86. In order to open the cover when
the switch is in the “on” position, it is only necessary to
insert an instrument such as a screwdriver in the opening
89 and push the interlocking member 86 to the right.

In FIGURE 8 I have shown a cross section view of a
panelboard unit such as shown in FIGURES 10 and 11
when mounted within an outer panelboard enclosure con-
taining main power bus bars 91 and being connected there-
to by offset straps 92. Each of the offset straps 92 is
adapted to make connection with the strap 43"’ of each of
the three poles (see FIGURES 10 and 11). <Connection
is made between the plates 43’ and the connecting straps
92 by means of a bolt 93 which is inserted through suit-
able clearance openings 94 in the molded insulating body
13”7,

In FIGURES 15 and 16, I have shown a slightly modi-
fied form of the switching mechanism of FIGURE 11,
like parts being indicated with like numerals. This form
includes a heavy cast or machined contact member 95.
A contact arm 97, generally similar to that of FIGURE
11, is provided, pivoted in the side frames on a stationary
pivot 98 also as in FIGURE 11. The contact arm 97 in-
cludes a generally’ U-shaped intermediate portion having
two slots cut therein adjacent the bight portion thereof to
permit the passage of the lower toggle links 32” In addi-
tion, a compression spring 99 is provided between the
contact arm 97 and the contact member 95. In the posi-
tion of FIGURE 15, the contact arm 97 is held in the
position shown by means of the toggle links which are
moved to the straightened position by the operating spring
71’. The compression spring 99 serves to transmit force
from the contact arm 97 to the contact member 95, forc-
ing it against the stationary contact 9¢’. Since the com-
pression spring 99 is squarely behind the contact surfaces,
it urges them into complete flatwise surface engagement.
The contact member is provided with a certain freedom
of movement with respect to the pivot point 76. The
arrangement of the parts is such that when the contacts
are in engagement as shown in FIGURE 15, the pin 76
is out of contact with the corresponding bearing surface
at the back end of the contact member 95,

The contact arm 97 is connected by lost-motion con-
necting means to the contact member 95 by means of the
headed screw 108 which passes through a clearance hole
in the contact arm 97 and into threaded engagement with
the contact member 95.
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As the contact arm 97 moves toward circuit open posi-
tion, the contact arm 97 comes in contact with the head
of the screw 160 and the compression spring 99 forces the
forward end of the contact member 95 downwardly caus-
ing it to tip slightly with respect to the contact surface 96"
The screw 108 may be adjusted to provide the optimum
action in this respect. In FIGURE 16 there is shown in
dotted lines the outline of the movable contact member
95 in the intermediate position as opening occurs. As
indicated in this figure, the forward ends of the contacts
are the last to part, thus causing arcing to occur at this
portion of the contacts, and decreasing burning over
the remaining area of the contacts.

It will be noted that the operating member 35" and the
toggle links 31’ are the same in this form as in the form
of FIGURE 11, and therefore a “positive kick-off” action
is also provided by this form of mechanism as described
above in connection with FIGURE 11. The provision
of slots in the contact arm and the positioning of the
lower toggle links 32’ passing through the slots and par-
tially within and partially outside of the channel shaped
contact arm adds a substantial amount of support later-
ally to the toggle assembly.

It will be seen that I have provided a fusible switch
panelboard assembly which is extremely compact and
which may be used in various combinations to provide
for the various needs of such devices and which is highly
effective and efficient. = For instance, devices constructed
in accordance with the present invention have been found
to be capable of interrupting currents eight times as great
as the minimum required for safe operation, and more
than 15 times as great as full rated load current.

While I have shown only three embodiments of my
invention, it will be appreciated that many modifications
thereof will occur to those skilled in the art and I therefore
intend by the appended claims to cover all such modifica-
tions as fall within the true spirit and scope of my inven-
tion.

What I claim as new and desire to secure by Letters
Patent of the United States is:

1. An electric switch including a pivotally supported
contact arm, a‘movable contact member extending in par-
allel spaced relation to said contact arm, spring means
between said contact arm and said movable contact urging
said movable contact away from said contact arm, first
lost-moiion means connecting said movable contact and
said contact arm, and positioned adjacent said spring
means and between said spring means and the pivot of
said contact arm, second lost-motion means connecting
said movable contact and said contact arm and positioned
between said first lost-motion means and said pivot of
said contact arm, the limits of movement of said lost-
motion means being such that when said contact arm is
in closed position neither of said lost motion means is at
the limit of its movement.
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2. An electric switch comprising a pivotally supported
contact arm, an elongated movable contact member ex-
tending in parallel spaced relation to said contact arm, a
compression spring between said contact arm and said
‘movable contact member urging said movable contact
member away from said contact arm, first lost-motion
means between said contact arm and said movable contact
member adjacent said compression spring and between said
compression spring and the pivot of said contact arm,
second lost-motion means connecting said movable con-
tact and said contact arm positioned between said first
lost-motion means and said. pivot of said contact arm,

- said second lost-motion means comprising a portion of

said movable contact member extending under a portion
of said contact arm so that said portion can move without
restraint away from said contact arm but is limited in its
movement toward said contact arm, both of said lost-mo-
iion connecting means permitting limited pivotal move-
ment so that said movable contact member can vary its
angular relationship to said contact arm.

3. An electric switch comprising a stationary frame hav-
ing two opposed side wall portions, a contact operating
member pivotally supported on a pivot pin carried by said
opposed side wall portions, said contact operating mem-
ber including a generally U-shaped intermediate portion
having a pair of slots therein extending along the junc~
ture of the sides and the bight of said U-shaped portion,
two pairs of toggle links, each of said pairs comprising
an upper toggle link and a lower toggle link connected
by a knee pivot pin, said upper toggle link of each pair
being pivotally supported on a side wall portion of said
stationary frame, the lower toggle link of each of said
pairs extending through one of said slots and into pivotal
engagement with a portion of said contact arm, said lower
toggle links being supported against lateral outward de-
formation by sliding flatwise engagement with the interior
side wall surfaces of the sides of said U-shaped portion of
said contact arm, and being supported against inward later-
al deformation by edge portions of said bight portion of
said contact arm, a knee-pin joining the knee pivots of
said pairs of toggle links, and tension spring means con-
nected to said knee-pin for operating said pairs of links
between collapsed and straightened condition in unison
to move said contact arm from open to closed circuit posi-
tion.
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