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UNITED STATES PATENT OFFICE

2,403,051
CIRCUIT BREAKER CON STRUCTION
Paul M. Christensen, West Hartford, Conn., as-

signor,

by mesne assignments,

to Federal

Electric Products Company, Inc., Newark, N. J.,
a corporation of New Jersey

Original application May 9, 1941, Serial No.

392,618, now Patent No. 2,352,517,

-dated June

27, 1944. Divided and this application March
3, 1944, Serial No. 524,864 :

(CL 200—168)

o 5 Claims.
, 1

. This invention relates to improvements in cir-
cuit breaker constructions which include switch-
ing mechamsm automatically operable in re-
sponse to conditions existing in circuits in which
they are connected as well as being manually
operable to establish the switch mechanism in
“on” and “off” positions. The present applica-
tion is a division of application, Serial No.

2
a part of this specification belng relied upon
~ for that purpose.
In the drawings:

=

392,618, filed May 9, 1941, Patent No. 2,352,517.

Said patent issued upon application Serial No.
392,618 is directed principally to the mechanism
comiprising the relatively movable switching
members and the mechanism which operates and
controls said members to either manually es-
tablish the same in “on” and “off”” positions or
automatically move the switching -members to
“off” . position in response to certain conditions
existing in the circuit in which the switch mech-

10

anism is connected. In said construction, the .

stationary contact is mounted on a conducting
bus bar stationarily positioned in the insulating
casing for the circuit breaker and one end of said
hus bar projects through one side. wall of the
casing in order that an exterior terminal might
be secured thereto for purposes of connecting the
circuit.breaker to a line conduit,.

The present. divisional application relates pri-
marily to the casing construction and the means
therein by which. the stationary contact carrying
bus bar is connected to and supporbed by said
casing.:

It is an:object of the 1nvent10n to prov1de a
sectlonal casing,; different from that illustrated

in ‘my prior Patent No. 2,130,369, in order that .
the insertion of the bus bar in the casing may .

be facilitated.
-TIt is another- object of the invention to pro-
vide the:bus bar and casing respectively with

interfitting parts by which the bus bar is main- -

tained in- proper operative position within the
casing, whereby the stationary contact carried by
the bus bar is also properly positioned in its oper-
ative position within the casing.

- Details -of said objects as well as details of the
construction comprising the invention and other
‘objects-of the-invention are set forth in the fol-
lowing specification and illustrated in the draw-
ings comprising a part thereof. -

The accompanying drawings show the embodi-
ment of the invention which is deemed prefer-
‘able, but it will be understood that the draw-
ings are intended for illustrative purposes only
and are not to be construed as defining or limit-
ing the scope of the invenition, the claims forming
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‘three parts, namely, a middle section 11,

" Fig. 1 is a perspective view ‘of one form of the
present invention showing the handle or manually
operable member in “on” or circuit closmg p051-
tion;

Fig. 2is a sect1onal view taken on the line 2—2
of Fig. 1;

Fig. 3 is a view similar to Fig. 2 showmg the
switch in open position by opera.tlon of the
handle;

Fig. 4 is a view showing the switch in open
position as a result of automatic operation due
to abnormal conditions in the circuit;

Fig, 5 is a transverse sectional view of the cas-
ing showing the bus bar in established position
in the casing and taken on the line 5—-5 of
Fig.2;

Fig. 6 is a view similar to Fig. b 111ustrat1ng the

‘manner of inserting a bus bar 1n accordance with

the present invention.

Referring to the drawings, there is shown a
sectional casing for the switch mechanism of
the circuit breaker., In my prior Patent No.
2,130,369 I disclosed a sectional ecasing composed
of two sections enclosing all of the movable parts
of the switch mechanism except the manually
engageable portmn of the operating member or
handle. In Figs. 1-6 of the present application
the sectional casing is shown as composed of
and
covers [0 and 12, suitably secured together. As
will be presently explained in detail; the middle
section Il supports the movable parts of the
switch mechanism to which access may be had.
The covers 10 and 12 are provided on their outer
surfaces with grooves 13 and projections 14 to
facilitate nesting or grouping of the casings
where the requirements are such that more than

‘one circuit breaker is necessary. The structure

defined in the foregoing which facilitates nesting
or grouping of the casings is such that two cas-
ings may be nested and, when so nested, the bus
bar 20 and terminal 23, to be described in detail
subsequently, project from opposite sides of the
nested pair of casings. If it is desired to closely
associate more than two casings, said casings are

‘first disposed in nested pairs and then additional

casings are mounted adjacent thereto as closely
as the terminals of the adjacent casings will
permit. ~As best shown in Figs. 5 and 6, the cover
i0 has formed therein a well or recess 15 to
receive the lower end 16 of the bus bar 20.

‘When the cover 10 and middle section 11 are
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properly assembled in superposed relation, the
wall IT of an opening in the middie section 11
is located transversely in spaced relation to, but
above, the wall |8 of the recess or well [5§ so as
to provide a restricted opening through which the
end (8 of the bus bar is insertable upon tilting
movement of the bus bar, as illustrated in Fig.
6. The width of the well or recess (5 is such
as to permit this tilting movement of the bus bar
during insertion thereof during: assembly of the
parts and the relative positions of the walls {7
and 18 is such as to permit the bus bar to be
pivotally moved into the upright position illus-
trated in Fig. 5, in which it is properly located
for cooperation with the other parts of the switch
mechanism, as hereinafter will become more ap-
parent. Complemental elements are provided on
the bus bar and the wall 17 of the part Il of the
casing to interengage when the bus bar is moved
from the tilted position of Fig. 6 to its upright
position of Fig. 5. In this application I have
illustrated such elements as being projections ¢
formed on the wall {7 and notches 21 in the
bus bar. However, the arrangement may be re-
versed and other suitable means provided so long
as the bus bar is insertable in'the manner de-
scribed and affer insertion and proper location
by interengageable elements is maintained against
lateral movement so that the switch will function
properly.

I have shown ears or struck—up portions 22 on
the bus bar which are provided for definitely
locating the stationary contact 44 in the process
of manufacture. When each ear 22 is struck up
from one side of the bus bar, a corresponding
depression is formed on the other side and a sta-
tionary contact 44 is mounted in said depression
by securing the contact to ear 22 by welding,

_ soldering, or in any other suitable manner.. It
will thus be seen that said depression forms a
.convenient means for.locating and properly posi-
‘tioning each stationary contact 44. The lower
ears 22 may serve as stops for limiting the move-
ment of the bus bar while inserting the same into

recess (5. - Said lower ears 22 also serve as ful-

crums for the tilting movement of the bus bhar
when moved from the position of Fig. 6 to that
.of Fig. 5 by resting on the top of the section {0
of .the casing, as shown in the drawings. How-
-ever, this is not essential because the end (6 of
the bus bar may be of such length as to contact
the bottom of the well 15 and thus providing the
fulerum for tilting movement of the bus bar to
bring the interfitting elements 9 and 2i into
engagement to prevent lateral movement of the
_bus bar during cperation of the switch.

Further means for firmly maintaining the bus
bar in position during operation of the breaker
is shown best in Fig. 1 and comprises a terminal
23 having in one wall an enlarged screw-threaded
opening to receive a clamping screw 24. A screw
25 is insertable through an opening in the oppo-
‘site wall to be threaded into the opening 2§
(Fig. 5) in the top offset end of the bus bar.
When the parts thus far described are assembled
in the position shown in Fig. 1, the lower end of
the terminal 23 rests on the offset portion pro-
jecting from- the shoulder 27 of the bus bar and
the inner side of said terminal normally engages
the inner wall of recess 21’ formed in the outer
wall of cover 12. When the parts are completely
assembled, the upper offset end of the bus bar
20 is secured to the terminal 23 by the screw 25
and the upper offset end extends through a slot
in the cover 12. The length of said slot is sub-
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stantially the same as the width of the bus bar
and the width of said slot approximately equals
the length of the shoulder 27 since the outer sur-
face of said shoulder is substantially planar with
the inner wall of recess 21’ when said parts are
assembled. Thus the bus bar is firmly held in

_position by the interengaging elements 19 and 21,

the abutment of the lower end 16 against the
wall 18 of recess 15 and the reception of the
shoulder 27 in the slot in the cover as well as by
the terminal 23 secured to the bus bar by screw 25.

Under the construction and arrangement of
parts of the casing, sections {0, {1 and 12 are
shown held together by screws 28 which may
be threaded into the section 10 or into nuts or
sleeves (not shown). However, the means for
holding the sections in assembled relation is not
necessarily an essential feature of the present
invention.

The other terminal 30 may be of any suitable
construction to clamp or hold the end of a wire,
but in the present case I have shown a plate 31
electrically and mechanically connected at one
end to the himetallic or thermostatic strip 82,
as indicated at 33, by welding or soldering or
other suitable means not interfering with the
conductivity. A screw 34 is threaded through
one leg of the plate 31 and a clamp 35 so that
the wire or cable leading into the device may be
inserted between the head of the screw 34 and
the clamp or clip 35 to be tightly gripped.” The
bimetallic strip or thermally responsive element
32 is connected to a flexible conducting wire or
cable 37 at its end opposite the connection 33.
The bimetallic element or strip 32 may be readily
adjusted or calibrated at the time of assembly
to regulate the current value in response to which
strip 32 is distorted, by means of a screw 38 co-
operating with a nut 39 partially embedded in the
section 1f, it being understood, of course, that
after the calibration is accomplished and test
has been made that the screw 38 is sealed against,
movement relative to the elongated arm of the
plate 31 against which it bears adjacent the
point of connection 33 between said elongated
arm of the plate 31 and the bimetallic element 32.

The other end of the flexible copper cable or
wire is electrically and mechanically connected
with an operating contact bar or blade 40 which
is pivotally mounted on one end of a slidable
link 41 forming part of the toggle mechanism
by which the circuit-controlling device is man-
ually operable. Under normal current conditions
the free end of the current responsive element
32 is contacted by the end 42 of the contact bar
or blade 48, as shown in Fig. 2. The other end
of the contact bar or blade 40 has connected
therewith a contact point 43 to cooperate with
the stationary contact 44 on the bus bar 20. The
depending end of the link 41 on which the con-
tact bar or blade 40 is pivotally mounted extends
into a groove 45 provided therefor in the top of
the middle section fi of the casing for guided
sliding movement transversely of the casing dur-

-ing actuation of the contact bar, as will be here-

inafter pointed out in detail. The slot 45 is pro-
portioned to the amount of movement required
in accordance with the relation of the movable
parts of the switch.

The other end of the link 41 is inserted in a lug

48 on the operating handle 47 pivotally mounted

on a pin 48 extending through the handle and
engageable in sockets in the sections {1 and 12,

A spring 49 bears at one end against a recess
provided by complementary formations on the
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sections {1 and 12, as indicated by the numeral
50, with its other end surrounding a lug 51 adja-
cent the connection between the link 41 and the
operating plate or bar 40. ,

“In assembling the parts of the circuit breaker
shown and described, the section (1 is superim-
~ posed upon- the section [0 so that the bus bar
20 may be inserted as illustrated in Figs. 5 and 6
and previously described in connection therewith.
The section 12 may then be applied so that the
top of the bus bar extends through the slot pro-
vided therefor in the section {2 with the terminal
23 located in the recess 271’ to assist in stabilizing
the bus bar during operation of the -circuit
breaker manually and automatically, as herein-

above described. The sections may then be se=-

cured together by any suitable means, but in the
present application I have illustrated screws 28
extending through these sections and serving the
“purpose in connection with nuts (not shown) to
hold the sections in assembled relation. After
the -sections have been assembled the terminal
23 is connected to the top of the bus bar, prefer-
ably by a screw 25 which has threaded engage-
ment with the top of the bus bar. The screw
24 is then inserted in the terminal 23 to clamp
the conductor to which the bus bar is adapted
for electrical connection to establish the circuit
breaker in circuit; the other conductor bheing
electrically connected to the terminal 30.
‘'With the parts in the assembled relation de-
scribed above, the operation is as follows, it being

assumed that the switch is in “off” position shown'

in Fig. 3 wherein the movable contact 43 and the

end 42 of the bar 48 are not contacting the sta--

tionary contact 44 nor the end of the bimetallic
element 32, Thus the manually controlled “off”
position of the operating handle 47 is to the left,
as shown in Fig. 3. To close the circuit the
handle is moved to the right or to the position of

Pig. 2. This moves the link 41 to the position of:
Fig, 2 from the position of Fig. 3 by a toggle-

‘action.

It will be noted that when the switch is in

completely “off” position under the ‘manual con-
trol that the link 41 extends obliquely across the
casing with the end which pivotally supports
the bar 40 adjacent the rear of the slot 45, When
the operating handle is moved from left to right
the link is straightened in its position so that it
is substantially at right angles to the longitudinal
'side walls of the casing and the end of the link
on which the bar 40 is pivotally supported has
been moved to adjacent the front end of the slot
45. This manual movement of the operating
handle from the “off” to the “on” position estab-
lishes the handle in the full line position of Fig. 2
which corresponds to the dotted line position of
Fig. 4. The full line position of the operating
handle in Fig. 4 is established upon automatic
actuation of the switch mechanism under the
means responsive to abnormal conditions in the
circuit, as will be presently pointed out. Also,
as will be pointed out in detail, during the move-
ment of the operating handle the contact bar
has both sliding and pivotal movement.

The projection 40’ on the end of the bar 40
which carries the movable contact 43 serves as
a fulcrum for the bar as the end 42 thereof is
brought into engagement with the end of the
member 32, and thereafter as the link continues
its straightening movement the movable contact
43 is brought into engagement with the stationary
contact 44 as the end of the link on which the
contact bar is pivoted slidably moves in the slot
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45, When the circuit is broken by manually
moving the operating handle from the position
of Fig. 2 to the position of Fig., 3 the action is
reversed for then the end 42 contacting the bi-
metallic strip serves as a fulcrum for the initial
movement, of the movable contact away from the
stationary contact and then the sliding and
swinging movement of the link 41 moves the end
42 away from the bimetallic element reestablish-
ing parts in the “off” position of Fig. 3.

‘As previously mentioned, the structure affords
three possible positions which the operating
handle may occupy. Two of these positions have
been fully described, namely, the manually “on”
and “off” positions of Figs. 2 and 3 respectively.
As shown in Fig. 3 where the switch is in “off”
position, the link connecting the contact bar and
operating handle extends obliquely across the
casing and in such position the toggle compresses
the spring .49 preventing the spring from moving
the contact bar on its pivot.  When the linkage is
straightened, as shown .in- Fig, 2, the spring 49
acts upon. the contact bar 40 to maintain it in
“on” position. 'These two positions are possmle
during manual operation of the switch under nor-
mal conditions. However, when abnormal con-
ditions occur the link 41 moves slightly forward
and is swung to the left when the end. 42 of the
contact bar 49 is released by the current respon-
sive means employed to engage the end 42 of the
contact bar under normal conditions. Release of
the end 42 of the contact bar permits the-spring
to expand from the position of Fig. 2 to-the po-
sition of ‘Fig. 4 rocking the contact bar on. ifs
pivot and also exerting its force against the con-
tact bar to move the link forwardly and swinging
it -slightly to the left so that.the toggle then
maintains the switch in open position until it is
manually restored to closed position. This move-
ment of the link under abnormal current condi-
tions moves the operating handle from the dotted
line position of Fig. 4-to the full line position
where it contacts the beveled surface 11’ at one
side of the opening in the sections #{ and 12
through - which the operating handle extends.
The dotted line position of Fig. 4 may be termed
the “on”-indicating position because when the
switch handle is contacting the beveled surface
11’ there is g clear 1ndlcat10n that the switch
has been tripped.

‘The structure also provides a cha,mber 52 on
the interior of the casing in front of the bus bar
20, which chamber is substantially closed by com-
plemental surfaces or formations on the sections
10, 11 and (2. Sincethe action between the mov-

" able contact 43 and the stationary contact 44

occurs within the chamber 52, I provide.an open-

ing 53 for the escapement of gases created by
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arcing. In Fig. 1, I have shown the opening 53 as
being arcuate thus. obtaining substantial length
for the opening across the top of the chamber 52,
Some of the gases may escape into the relatively
shallow chamber in which the bar 40, -bimetallic
element 32 and flexible conducting wire or cable
37 are housed. To permit escapement of the
gases which may enter this portion of the casing,
I provide a plurality of small apemngs 54 in the
cover.

In the invention illustrated in thls application
I have shown but a single chamber, whereas the
invention is adapted for use in casings having
several switches and chambers therefor formed
in the casings.

What I claim is:

1. In an electric switch mechanism, the com-
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bination of a casing having a wall provided with
a recess opening into the interior of the casing,
relatively movable switch contacts supported

within the casing, a terminal connected to one .

of said switch contacts, a bus bar connected to

the other switch contact and having sufficient
length to project at one end beyond one side of
said casing, the other end of said bus bar being
adapted to extend into said recess in the wall of
said casing, complemental formations respectively
formed on the casing ‘and bus bar integral with
‘casing and bus bar, respectively, and adapted to
interengage when the bus bar is moved from a
tilted position within the casing to its operative
position therein, and a cover for the casing having
an opening therein through which said one end of
the bus bar extends when operatively positioned in
the casing, one wall each of said opening and re-
cess engaging said bus bar when in its operative
position and cooperating with said complemental
formations to maintain the same interengaged
and said bus bar in its operative position in the
casing during operation of the switch mechanism,
2. In an electric switch mechanism, the combi-
nation of a casing having a wall provided with a
recess opening into the interior of the ecasing, rel-
a,t,lvely movable switch’ contacts supported within
the casing, a terminal connected to one of said
switch contacts, a bus bar connected to the other
switch contact and having sufficient length to
prOJect at one end beyond one side of said’ casing,
the other end of said bus bar being adapted to
extend into said recess in the wall of said casing,
complemental formations respectively formed on
the casing and bus bar integral with casing and
bus bar, respectively, and adapted to interengage
when the bus bar is moved from a tilted position
within the casing {o its opera,tlve position therein,
and a cover for the casing having an opening
therein through which said one end of the bus
bar extends when operatively positioned in the
casing, said complemental formations being be-
tween said recess and opening and one wall each
of said opening and recess engaging said bus bar
when in its operative position and cooperating

with said complemental formations to maintain

the same interengaged and said bus bar in its
operative position in the casing during operation
of the switch mechanism.

3. In an electric switch mechanism, the combi-
nation of ‘4 casing having a wall provided with
& recess opening into the interior of the casing,
relatively movable switch contacts supported
within the casing, a terminal connected to one of
said switch contacts, a bus bar connected to the
-other switch contact and having sufficient length
to project at one end beyond one side of said
casing, the other end of said bus bar being adapted
to extend into said recess in the base of said
casing, complemental formations respectively

8
formed on the bus bar and a surface in said cas-
ing in integral relation to said surface and adapt-
ed to interengage when the bus bar is moved from
a tilted position within the casing to its operative
position therein, and a cover for the casing hav-

-ing an opening therein through which said ene
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end of the bus bar extends when in its operative
position within the casing, one wall of said open-
ing and one wall of said recess respectively en-
gaging spaced portions of one side of said bus
bar and said surface in said casing engaging the
other side of said bus bar intermediately of said
spaced portions to secure said complemental for-
mations in interengagement and maintain said
bus bar in its operative position in said casing
during operation of said switch mechamsm

4. A circuit breaker of the character descrlbed
comprising a casing composed of two side parts

and an intermediate part, an opening in each of

the side parts, an opening in the intermediate
part, said openings in the side parts each having
a. wall substantially .coinciding in superposed re-
lationship when the parts are operatively assem-
bled and the opening of the intermediate part
partially overlying said other openings and having
a wall ofiset from said superposed walls, switch
mechanism mounted on said middle part and in-
cluding a bus bar disposed in and extending be-
tween said openings and engaged on opposite
sides in longitudinally spaced positions by said
superposed walls and said offset wall .of the in-
termediate part to hold the bus bar in operative
position in a direction transverse to the length
of the bar. and locking means on one of said
walls in integral relation therewith and engaging

said bus bar to maintain the bus bar -against

movement longitudinally thereof with respect to
said casing parts.

5. A circuit breaker of the character descnbed
comprising a casing cemposed of two -side parts
and an intermediate part, an opening in each of
the side parts, an opening in the intermediate
part, said openings in the side parts each having
a wall substantially coinciding in superposed re-

5 lationship when the parts are operatively assem-

bled and the opening of the intermediate part
partially overlymg said other openings and having
a wall offset from said superposed walls, switch
mechanism mounted on said intermediate part
and including a bus bar disposed in and extend-
ing between said openings and engaged on oppo-
site sides in longitudinally spaced positions by
sald superposed walls and said offset wall of the
intermediate part to hold the bus bar in opera-

tive. position-in. a direction transverse to the

length of the bar, and locking means comprising
complemental formations respectively integral
with one of said walls and said bus bar adapted
to maintain the bus bar against movement longi-
tudinally thereof with respect to said parts.
PAUL M. CHRISTENSEN,



