Nov. 12, 1957

Filed Oct. 11, 1956

W. A. MASCIOLI ETAL

2,813,168

ELECTRICAL SWITCH

4 Sheets~Sheet 1

w0 1728 """’- .’;/02 5 - hz4
#2042 [ : o o %
* [ ==L 150 ' 62 +
i 0 iC |1
Fe 5' B Fﬂ- "Q ]H] 143 ad &
.1 198 il
(e @) MY T e 200 5O | £2
@}86 186 126 Lo _= 166"% 172
j | 2% i
I‘[ 76 Wa L 115 ! )
Lo 176
a8 2.
2| L. v
186 ||] /86
\ hl.l 4
el II —
20 82 :
6’-]—-»
L] '[
F{?’. 2. ’ 176
20 ’ i /78 1’1{!% Z
<—l-7 o , —
\ -, 189 g /94 ‘i 193 Y
I = [ |2 - 90 26 404 182 3 u/.. @J O) .”h
! 2 \ \ LI . . )
T s 14! ismwe i PN — -
NN e
’: Y 86T M 60 AT/ Lo 36 b =5 (e 0
34‘\ A 126, 84 ! ’,I'-~‘§ /:;gg 62 66 ! R oy p j
/25% ] o 64T /za @m /lsa
~ — b1 1., 1,
/98 ‘ Ul e\ 2 it o) ' E @ \‘/94\- s jo),
N s 4 _?f//gg- “ 720\ VY, i 22 22 \20
{% \ Razy '/ — :
& 78l G 8 G4 |
i A '” 48 !
131t e S 50 || 152 H
NI _ 1 194 l g2 68 ] v
NS = . ! Lrevernitors
\ AN Walter A Masciols,
s 4% 156, 4j J]. 3 o 3 quzcyﬂam’dlﬁstgz_’rg
—F AN Weltfred W Cardir
/ O
-7 &y () Wamn U9, oo
& -j—»

AbLy.



Nov. 12, 1957 W. A. MASCIOLI ET AL 2,813,168

ELECTRICAL SWITCH

Filed Oct. 11, 1956 4 Sheets-Sheet 2

102

Lreveretors;
Waiter A. Masceole,
L ernry David Bpstecr,
Wilfred W, Cardize,

2y 1) Wuuam w._w@%;
Ay.



2,813,168

W. A. MASCIOLI ET AL

Nov. 12, 1957

ELECTRICAL SWITCH

Filed Oct. 11, 1956

4 Sheets—Sheet 3

, 067 , 061 067 wN\ @w\ nw\
o NN L= S wonlie ule B == === e
|gary &5 .ﬁ pary 5 ) | J = .S .s@ Hl@

96/ 96/ 967 | == 196/ == e = 196/
N 987 P/ 2z — »/ N R =
== = = A= g = = = e
T [H — | 1= = == a— =3
PO L - T 2L PR i T des NesTfe=_ | lihgdi=r—
| @H«.r:ilmum\.“ % Fai] bas [85=n i b 96 w?«ﬂw.\,,\\nmmwﬁuu.w__.t 3 _\,.\ _.-.nnnwll\..“m 967 I Sc-ZE/
==k ey onva=TIo i FZ : - = 4 1! oo/ "
Gl PR Loy | S Abovr | LERIP, I P o157 14 OO w00 “.r_rnﬂuv, %
(- A CROT R ey Y e e PN b osri=fe _3%,.\\%\\\
Wi = ogy 4 ieHzTe i 122 © i o o277 M oer 1Y~ Wlioe w355, .
N o[y KT LS _ PREE i H: Y Y7 A0 §'3 77 <%
“ H=0d[O|| Vol QIHIE vmh. Q= __ .__ ee .\A/\, - ..\/_ '@
N $42 = #L 99 Mlli][m S 1 Lor Al =] o= Lop jler et
.= x--_"..;.ﬂ.\dn ek oA N 1 A= i
¢ = pOEId v § i) LGl (g = O == ezl [T k=01 [ M ir1
! - 09/ r..‘__T\ 1 __ Sodill == f1ila ! H ” d4=)! nq\n_ 92 I !
__ “ 0/ Qw\.h 29/ 4__,w.\ h 54 0€7 \z9 TN 20/ i o€/ vl D57 o\
\ 2| 807 Hi m\m\. A\ 2} y 901 \eL3INN  Zo7 O .l-||Q‘W. ¢ . i & T
i M gy e il )}y . 4 _m ——— Wi . \ 1, r——
_—Y x — =Lt “_ JEE==H 1 g == A_”WA I Y= \ #1 9¢r(| M= Yoes .\ = !
i I e “5 “ Lr ~ .*u..tl_. ? e :: v/ . & . : =500/ Q“\ _ II.I.: vW\ 80/ T, X
2 L SRR\ ANANANARNANY
9t - € ooz 292 M| 0611w g 2iy 4 ove Wm.\ , f sor Q_m. £ .w.m, NV\ 4
82 a0z 24t . 92 re P 9z - T4
08/ : _
744 ‘ _ .
oL/ * ] @ A &b\.

N ..Z)
R
NN
33
N
A
A
N
X
92/ W
~
.Qh
86/
»0/
Y /4

Lipsiteere,

Ldenry Dave

W, Card

ere,

- Weifred



2,813,168

W. A. MASCIOLI ETAL

Nov. 12, 1957

ELECTRICAL SWITCH

4 Sheets-Sheet 4

Filed Oct. 11, 1956

\) #67

B W\

| P | =M
R

ze.
|1 e SN G
_ __& i W Y_.__\\__._ %““— _dw“ ;
= il 4

Ry~ YR 5Nl
“ | xN\_E D | 9) G |
_VMH_‘ \\\/\ mm £s7 m‘\_ g6/ ‘

s a2\ | Ll L @ |
_ N ze

e iy e

o g5 ¥g

"9 bi

-.,
R
S
N
Y
lllll -~ N
IIIII Ij
. )N
ke AN {72
_Iln.rl\ A : (e
—_ hp . o
RIS v +_
_ | »r 267 A oo Ry: el 1 oL,
: | . 9F »r./“-.:\._wn\
Patioy | | -
| RIS e
09/
.. § 24, 4 __. i1l 5
]| 1e igsHiN | |osr!
| 198] 10 2 Lt (LI oer 1 |
*__ sz & ol PI IS N
_ﬁ _ | sz it BN M.w“._i _,_, ¢¢
W._l. o0z "Iy LA gl oe—=0s/_| _u“
. : llNh, IMR\ 24/, ”__,l T ._«,IN“\
L] tvft/sn\
92/
@? | MR Ve

Walter A, Masciols,
LHernry David E

Steire,

Viadi
W, Cardy

Wiired

&y W diam W . Haloay:

72,

¢ty.



United States Patent Office

2,813,168

Patented Nov. 12, 1887

1

2,813,168
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Walter A. Mascioli, Canton, Henry David Epstein, Bos-
ton, and Wilfred W, Cardin, Attisboro, Mass., assigners
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This invention relates to a circuit breaker, and more
particularly to a circuit breaker including a plurality of
sections each of which includes electrical contacts adapted
to be manually and/or automatically opened and closed.

An object of this-invention is to provide such a circuit
breaker having improved operating characteristics.

A further object of this invention is to provide such
a circuit breaker which is capable of being built-up by
means of a preassembled main subassembly which is then
insertable into a casing.

A further object of this invention is to provide such a
circuit breaker having high shock and vibration resistance.
A further object of this invention is to provide such a
circuit breaker having such high shock and vibration
characteristics along with individual loading and simul-
tanecus breaking of the contacts of the respective sections.

A further object of this invention is to provide such a
circuit breaker which is compact, dependable in operation
and economical to manufacture.

Other objects will be in part obvious and in part pointed
out hereinafter.

‘The invention accordingly comprises the elements and
combinations of elements, features of construciion, and
arrangements of parts which wili be exemplified in the
structures hereinafter described, and the scope of the
application of which will be indicated in the following
claims.

In the accompanying drawings, in which several of the
varicus possible embodiments of the invention are illus-
trated:

Fig. 1 is a plan view of an electrical device falling
within the scope of this invention;

Fig. 2 is a sectional view of the device in released,
contacts-open position, this view being taken along line
2—2 in each of Figs. 1 and 3 and being on an enlarged
scale over that of Fig. 1, certain of the parts being broken
away for purposes of clarity of illustration;

Fig. 3 is a sectional view taken along line 3—3 in
Fig. 2;

Fig. 4 is a bottom view of the device of this invention
on the same scale as that of Fig, 1;

Fig. 5 is a sectional view taken along line 5—5 in
Fig. 3;

Fig. 6 is a sectional view taken aleng line 6—6 in
Fig. 3, a portion of the internal wall of the casing being
broken away clearly to show the relationship between
cne of the retaining pins and its recess;

Fig. 7 is a sectional view taken along lins
Fig. 2;

Fig. 8 is a sectional view taken along line
Fig. 2;

Fig. 9 is a view similar to Fig. 2 but showing the parts
in actuated, contacts-closed position; :

Fig. 10 is an isometric view of the latch-engageable
member of the embodiment of this invention illustrated
in the drawings; and

Fig. 11 is an isometric view of the latch thereof..
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t will be recognized that certain parts in several of
the figures in the drawing have been cmitted for the
purpose of clarity of illustration.

The embodiment of this inventicn as particularly de-
scribed herein takes the form of the circuit breaker indi-

ated generally by the numeral 2§. Circuit breaker 20
includes a casing 22 formed of an insulating material
sucit as one of the customary molded plastics and having
its upper end open (as viewed in Fig. 2), Casing 22
provides a plurality of sections generally indicated by
reference numerals 24, 26 and 28, respectively, adjacent
sactions being divided by separators 30 and 32, respec-
tively. It will be clear that the number of sections to be
provided by the device may vary as determined by in-
dividual requirements. Separators 30 and 32 have their
opposite ends disposed in inwardly facing, opposed re-
cesses 34 and 36, and 38 and 40, respectively. Recesses
34, 36, 38 and 40 are provided by casing 22 and extend
to the open end of the casing.

Each of sections 24, 26 and 23, includes a fixed con-
tact 42, a movable contact 44 and means carrying the
movable contact for pivotal movement about a common
axis. This axis is coincident with the axis of each of
pivot pins 46, 48 and 50, each of which is coaxial with
the others. Pivot pin 48 is supported at its ends in
opposed sockets provided by the adjacent portions of
separators 39 and 32. Each of pivot pins 46 and 50
has one end disposed in like manner in a socket provided
by the adjacent portion of the respectively adjacent sepa-
rator. The opposite end of pivot pin 46 is disposed at
the bottom of a dove-tailed recess 52 which extends to
the open end of the casing. In like manner the opposite
end of pivot pin 5§ is disposed at the bottom of a similar
recess 54. Retaining pins 56 and 58 are disposed in
recesses 82 and 54, respectively, in abutment with the
respectively adjacent pin thereby to retain that pin at
the bottom of its respective recess in a manner to be
particularly described later in this description.

The means mounting the mevable contact 44 of each
of the sections for pivotal movement about the above-
stated common axis includes a contact-carrying arm 69
pivotally mounted on iis respective pivot pin, Also
mounted on each of pivot pins 46, 48 and 50 is a mem-
ber 62. Member 62 of each of the sections includes a
loop 64 deformed therefrom to provide spaced portions
within which a common conneciing link 66 is disposed
with a snug fit whereby all of members 62 are mounted
for movement in unison about the said common axis.
Connecting link 66 is preferably forrmed of electrically
insulating material and extends across all of the sections
of the circuit breaker. It will be noted that each of
separators 38 and 32 provides a slot 68, 790, respectively,
for the reception of connecting link 65 throughout move-
ment of members 62 between opposite extreme pivotal
positions.

Each of members 62 is resiliently biased away from
the member 66 with which it cooperates by means of a
spring 72. Opposed shoulders provided by members 60
and 62 meet at 71 to limit the extent to which these
members are biased away from each other. It will be
apparent that so long as no restraining force is applied
to any one of members 69, each of these members will
pivot in unison about said common axis along with its
respective cooperating member 62.

Member 62 of each of the outer sections has one end
of a tension spring 73 connected thereto, the other end
of which is connected to a pin 75. The internal walls of
casing 22 provide opposed recesses 67, 67, each of which
lies opposite a similar recess 69, 69 provided by the ad-
jacent separator. Each of recesses 67, 67, 69, 69 extends
to the open end of casing 22. Each of pins 75, 75 has
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its opposite ends disposed at the bottom of one of these
pairs of recesses. Since members 62 of the three sections
are secured to common connecting link 66, tension springs
73, 73 resiliently bias all three of members 62, along
with their respectively cooperating members 60, away
from the fixed contact 42 of their respective sections.

In one of the sections; preferably the centermost sec-
tion (or one of the centermost sections if more than
three sections are provided), a latch engageable mem-
ber 74 is provided and mounted for pivotal movement
about the aforementioned pivot pin of that section.
Latch-engageable member 74 is movable about said
common axis by means later to be described to bring
a projection or abutment 76 carried thereby into engage-
ment with an opposed projection or abutment 78 fizedly
‘carried by a latch 86, Referring to Fig. 10, latch-engage-
able member 74 provides an eye 82 for attachment of
one end of a tension spring 84, the other end of which
spring is supported by a pin €6. Separators 3¢ and
'32 provide opposed, inwardly extending recesses 88 and
99, respectively, for the reception of the opposite ends of
pin 86 whereby the pin is mounted in recesses 88 and
60 in the same manner that pins 75, 75 are mounted in
their respective recesses. By means of tension spring
‘84 and its above-described connections, latch-engage-
able member 74 is resiliently biased in a clockwise direc-
tion about said common axis as viewed in Fig. 2.

Latch 80 includes a latch bar 94 formed of a suitable
electrically insulating material. Mounted in fixed, mutual-
1y isolated relationship to each other on latch bar 94 are
a plurality of members 96, 98 and 100. Each of mem-
bers 96 and 160 includes an integral leg 162 and 104,
respectively, having its distal end secured as by brazing
or welding to a pin 166 and 108, respectively. The inner
ends of pins 106 and 108 are disposed in sockets 11§ and
112, respectively, provided by respective separators. 30
and 32. The ocuter ends of pins 166 and 198 are dis-
posed at the bottom of recesses 114 and 116, respectively,
provided by the tespectively adjacent portions of the
casing. FEach of recesses 114 and 116 extends to the open
end of casing 22. )

One of members 96, 98 and 16¢ is disposed in each
of sections 24, 26 and 28 and each of these members acts
as the armature of an electromagnet in a manner now to
‘be described. The electromagnet means for each of
members 96 and 169 is or may be substantially identical
to the other and therefore a detailed description of one
will suffice for both. Referring to Fig. 5, the electro-
magnet means for armature 190 is generally indicated by
the reference numeral 118 and includes a block 128 having
‘two pole pieces 122 and 124 integrally secured thereto.
“Electrically conductive means 126 extends from one end
portion 128, which acts as a terminal, into the interior of
the casing 22 and courses in a counterclockwise path
about pole piece 124, between the pole pieces, and then
in a clockwise path about pole piece 122, all as. viewed
in Fig. 7. - Electrically conductive means 126 extends up-
wardly above pole pieces 122 and 124 as viewed in Fig.
5 to a point 129 at which it is secured in electrically
conductive relationship to a thermostatic member 130
for a purpose later to become apparent. Block 128 is
secured in fixed relation to casing 22 by means of a
headed screw 132 which is threaded -in tightened engage-
ment with an aperture in the block. Each of pole pieces
122 and 124 is provided with a slesve 134, 136, respec-
tively, which is formed of electrically insulating material.
In this mdnner, each of pole pieces 122 and 124 is elec-
irically insulated from conductor 125. It will be apparent
that upon the flow of current of sufficient magnitude
through electrically conductive means 126, electromagnet
means 118 will be energized to attract armature ‘180 to
:the left as viewed in Fig. 5 thereby swinging latch -bar
94 in a clockwise direction about the .axis of pins 166
and 108.
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be substantially identical with that for each of armatures
96 and 100 except as pointed out as follows. Referring
to Fig. 2, pole piece 138 is formed with a diameter slight-
ly reduced over that of each of the other pole pieces to
accommodate a compression spring 140 which lies in
concentric relation with that pole piece and the insulat-
ing sleeve thereabout. Spring 140 has its opposite ends
disposed against block 142 of this electromagnet means
and armature 98, respectively. It will be apparent that
compression spring 149 resiliently biases latch 80 in the
counterclockwise direction as viewed in Fig. 2, the ex-
tent of counterclockwise movement of the latch being
determined by engagement of latch bar 94 with the ad-
jacent edge of openings 144 and 146 in separators 30
and 32, respectively.

Additional means are provided for swinging latch bar
94 in a clockwise direction as viewed in Fig. 2, these
means being operable both independently and in combina-
tion with the electromagnetic means. These additional
means take the form of a plurality of thermally responsive
members 130, one for each of the sections. All of these
additional means being of substantially identical form,
only the additional means 13@ which is disposed in sec-
tion 28 need be particularly described. Thermally re-
sponsive means 130 takes the form of a bimetallic ele-
ment which, as stated above, is secured in electrically con-
ductive relationship with conductor 126. The distal end
of bimetallic member 130 is connected as by brazing or
welding at 148 to one end of a flexible lead 150, the
other end of which is secured in electrically conductive
relationship to contact-carrying arm 60 at 152. It will
now be apparent that an electrically conductive path is
established leading from movable contact 44 of each
of the sections through the following respective parts
of each section: contact-carrying arm 690, flexible lead
150, bimetallic element 138, conductor 126 and fter-
minal 128. Upon a rise in temperature of bimetallic
member 130, due to current flowing through bimetallic
element 139, the distal end of this member is movable

‘to the left as viewed in Fig. 5. The extent of movement

of the distal end of bimetallic member 130 to the left
as viewed in Fig. 5 is proportional to the magnitude of
the current therethrough. Upon the flow of current of
sufficient magnitude through bimetallic member 138, the
distal end of this member is movable against that one of
projections 153, 154 and 155 carried by the respective
one of members 96, 98 and 100 of that section thereby
to swing latch bar 94 to the left in a clockwise direc-
tion about the axis of pins 106 and 108 as viewed in
Fig. 5. As noted in Figs. 7 and 8, member 130 in sec-
tion 28 may be canted in the opposite direction from that
of the others in -order to dispose its distal end nearer
latch abutment 78 than otherwise would be the case.

Electrically conductive means 126 of each of the sec-
tions includes an extension 156 which mounts the junc-
tion between itself and the bimetallic member 138 to
which it is secured, in spaced relation to the adjacent
wall of the casing (see Figs. 5 and 7).

It will be apparent from the above that latch bar 94

is swingable to the left in a clockwise direction about the

axis of pins 106 and 108 (as viewed in each of Figs. 2, 5,
6 and 9) under the influence of each of the electromag-
netic means of each of the sections and under the influence
of each of the thermally responsive means of each of
the sections, each independently or in combination with
-any one or more of the others. Until latch bar 94 is
so moved to the left as viewed in Figs. 2, 5, 6 and 9, the
latch 80 is operable releasably to retain the movable con-
tact 44 of each of the sections in electrically conductive
engagement with its respective fixed contact 42 in a man-
ner pointed out as follows. ' -

With reference to Figs. 2 and 8, latch-engageable
member 74 of the center section 26 provides-a cam sur-
face 160 for cooperation with a roller 162.. Member 62
of center section 26 provides .a.cam surface 164 for.co-
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oOperation with rollers 166, 166. Rollers 162, 166 and
166 (see Fig. 8) are respectively mounted in coaxial rela-
tionship for rotation about a pin 168 which has its ends
fixed in mutually spaced members 170, 170. Members
170, 170 and pin 168 together form a yoke pivotally
mounted for movement about a pin 172, A link 171
has its opposite ends secured to members 170, 170, re-
spectively, to aid in rigidifying this yoke. Pin 172
passes in loosely interfitting engagement with apertures
in the distal end of each of members 170, 170 and in
similar interfitting engagement with an extension 174 of
a push button 176. As noted in Fig. 2, a sleeve 17§ dis-
posed about extension 174 is confined within a hub 189
for substantially rectilinear movement with push button
176 and extension 174 toward and away from the interior
of casing 22. Hub 189 is suitably secured in fixed rela-
tion to cover member 182 about an aperture in the lat-
ter through which extension 174 extends. The opposite
ends of pin 172 ride in opposed recesses 183, 183, each
of which extends to the open end of the casing 22. Re-
cesses 183, 183 are provided by separators 30 and 32 as
best shown in Fig. 3, these recesses guiding pin 172 for
rectilinear movement in the same opposite directions as
that of extension 174. An insulating piece 184 is dis-
posed between cover member 182 and the open end of
casing 22. Insulating piece 184 is secured tightly be-
tween cover member 182 and the open end of casing
22 by means such as headed screws 186 (see Fig. 1)
which may be threaded in tightened engagement with
adjacent apertures provided by casing member 22.

The operation of circuit breaker 20 may be described
as follows. With the parts in the position shown in Figs.
2, 3 and '5-8, in which the movable contact 44 of each
of sections 24, 26 and 28 is in separated relation with
respect to its fixed contact 42, each of arms 62 is resilient-
ly biased away from contact-carrying member 60 of
its section to the extent limited by the engagement of
the respective shoulders of these members at 71. Also,
member 62 and contact-carrying member 60 of each of
the sections is resiliently biased upwardly as viewed in
Fig. 2 under the influence of springs 73, 73, and latch-
engageable member 74 is resiliently biased upwardly
as viewed in Fig. 2 under the influence of spring 84, It
will be noted that with the parts in the position of Figs.
2, 3 and 5-8, the combined force exerted by springs 72,
72, 72 is greater than the combined force exerted by
springs 73, 73, and that the combined force exerted by
springs 73, 73 is greater than the force exerted by spring
84. The result is that upon depression of push button
178, rollers 166 ride along cam 164 provided by mem-
ber 62 whereby roller 162 moves against cam surface
160 provided by latch-engageable member 74 thereby to
swing the latch-engageable member in 2 counterclock-
wise direction about the axis of pin 48 until projection 76
moves into engagement with abutment 78 provided by
latch 80. Thereafter, roller 162 moves along cam sur-
face 160 provided by latch-engageable member 74 there-
by to move rollers 166, 166 against cam surface 164 pro-
vided by member 62, causing member 62 along with mem-
ber 69 to pivot in a clockwise direction about the axis
of pin'48. Members 62 and 60 pivot in unison with each
other until movable contact 44 comes into engagement
with fixed comtact 42. At this peint lost motion of
member 69 with respect to member 62 ensues whereby
member 60 remains stationary while member 62 con-
tinues to move to the position shown in Fig. 9 at which
the respective shoulders provided by members 60 and
‘62 are separated from each other. It will be noted that
with the parts in the position shown in Fig. 9, wedging
means or rollers 166, 166 and 162 have moved into an
over-center position with respect to the latch-engageable
member 74 and member 62. With the parts in the posi-
tion of Fig. 9, it will also be noted that an electrically
conductive path is established from terminal 128 to fixed
contact 42, Each of fixed contacts 42 is fixedly secured
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in electrically conductive relationship with a terminal 190,
Since member 62 of each of the sections is secured to
connecting link 66 as previously described, all of the
members 62 along with their respective contact-carrying
arms 60 are disposed in like manner with the movable
contact 44 of each of these respective sections in elec-
trically conductive engagement with its respective fixed
contact 42,

It will be recognized that by wedging the parts into
over-center relationship with the structure as described
above, the circuit breaker inherently possesses high shock
and vibration resistance, and this along with the feature
that each set of cooperating contacts is individually loaded
into its contacts-closed position. Furthermore, since the
means for moving each of the movable contacts into
contacts-closed position is or may be identical with each
of the others and since these respective means are con-
strained for movement by connection to a common con-
necting link, this feature of individual loading of the
respective sets of contacts is coupled with the feature
whereby a comparatively high degree of simultaneity of
breaking of the respective sets of contacts is capable of
being effected. To illustrate the high degree of simul-
taneity of breaking of the respective sets of contacts, it is
noted that, under test, the exemplary circuit breaker em-
bodiment shown and described herein was found to have
accomplished breaking of the contacts of all three of the
sections within a fiaction of a single cycle when this
circuit breaker was operatively connected in a system
utilizing alternating current of 400 cycles per second.

The electrically conductive path between terminals 128
and 180 of each of the sections will remain intact until
the latched condition described above is disrupted in any
one of several different ways. First, push button 176
may be manually and forcibly retracted from the wedging,
over-center relationship shown in Fig, 9 whereby the
parts will quickly return under the influence of the re-
spective springs to the position shown in Fig. 2. Alter-
natively, the parts are quickly movable from the posi-
tion shown in Figs. 2, 3 and 5-8 to the position shown in
Fig. 9 upon movement of abutment 78 carried by latch
80 out from under projection 76 carried by latch-en-
gageable member 74, As noted above, latch 80 is mov-
able to the left in a clockwise direction about the axis of
pins 106 and 108 as viewed in Fig. 2 under the inde-
pendent or combined action of any one of the electro-
magnetic means or thermally responsive means of each of
sections 24, 26 and 28. That is, for example, under a
moderate current overload through any one of bimetal
members 130, the distal end of that bimetal member is
movable against its respective projection 154 to disengage
abutment 78 carried by the latch from projection 76 car-
ried by the latch-engageable member 74. Also, upon a
current overload of camparatively high magnitude such
as that as might be occasioned by a short-circuit, the
clectromagnet means of any one of the sections 24, 26
and 28 wiil be energized sufficiently to attract the arma-
ture of that respective section thereby to release abut-
ment 78 from projection 76.

Upon movement of latch 80 in a clockwise direction
about the axis of pins 106 and 108, latch-engageable
member 74 will first pivot in a counterclockwise direc-
tion since the combined force exerted by springs 73, 73
added to the combined force exerted by all of springs 72,
72, 72 is of a much greater magnitude than that of the
force exerted by spring 84, In this manner the parts are
unlatched and member 62 in each of the sections moves
upwardly as viewed in Fig, 2 thereby moving roller 162
against latch-engageable member 74 and causing the
latter to pivot in a counterclockwise direction against the
bias of spring 84. The combined effect of springs 73, 73
and the springs 72 of all of the respective sections, is
to snap the shoulder provided by each of members 62
against the adjacent shoulder provided by the respective
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onie of members 60 thereby to snap the movable contact
44 of each of the sections rapidly away from the fixed
contact 42 with which it is associated. In this manner,
welding or any other sticking between each of the
1hovable contacts and the fixed contact with which it co-
operatés will be effectively broken. Continiied move-
ment of members 62 and 60 brings these parts back to
the position of Fig. 2. Meanwhile, the initial counter-
clockwise movement . of latch-engageable member 74
about the axis of pin 48 in combination with the effect
of spring 84 and roller 162 résults in movement of this
member whereby slots 192, 192 provided by member 74
ride along pin 48. Latch-engageable member 74 and
push button 176 then return to the position shown in
Fig. 2 under the influenee of spring 84. For additional
details of the cooperative relationship among the latching
and actuating parts in center section 26, reference may
be had to United Stdtes Patent 2,613,296 granted on
Octéber 7, 1952, to M. B. Wood. -~

By virtue of openings 144 and 146 in separators 30
and 32, respectively, each of thermally responsive mem-
bers 130 is disposed in ‘mutually heating relationship to
each of the others.. Accordingly, if a current overload
were to develop through two or more of the bimetallic
members 130, each of which was thereby individually
incapable of moving the distal end of that member 130
sufficiently to disengage latch 80 from projection 76, the
combined effect of these bimetallic members could so re-
lease latch 80.

In assembling circuit breaker 20, the fixed contact 42
of each of the sections.along with the terminal 190 se-
cured thereto may bé fixed to the casing by means such
as a pair of rivets 193,  With the exception of the actuat-
ing means and insulating piece 184, all of the internal
parts.of the device may be preassembled into a main sub-
assembly which may be inserted as a unit into the casing.
A headed screw 194 may bé tightefied in threaded en-
-gagement with a lateral extension 196 provided by each
of terminals 128 thereby aiding in fixedly secuting the
electrically conductive means 126 and bimetal member
130 carried thereby to the casing. Headed scréews 132
may be screwed into tightened thréaded engagement with
the respective aperture in the block of the electromagnet
means of each of the sections thereby fixedly to secure
these¢ electromagnet means to the casing. Adjusting
screws 198 may be insérted through the casing into each
of the réspective sections threadedly 10 engage an aperture
in the intermediate portion of the electrically conductive
‘means 126 of each of the séctions for adjustment of the
respective thermally responsive members 130:

Subsequently, each of pins 86, 75, 75 may be engaged
with' its respective.spring and disposed in its respective
recesses. A retaining piece 2060 foimed of electrically
insulating material may bé placed against -each of pins
75, 75 and 86, each of these pieces having its opposite
ends disposed in the same recesses as the pin against which
it is placed. Retaining pins 56 and 58 may then be in-
serted. in dovetailed recesses 52 and 54, respectively,
against the respective end of pins 46 and 59. Insulating
piece 184 may be placed against the inner face of cover
member 182, after Wwhich sleeve 178 and push button 176
are inserted through hub 188 and assembled with the
yoke formed by rollers 162, 166, 166, pin 168 and
arms 170, 170. -Pin 172 may. then be inserted in the
aligied apertures provided by arm 179, push button ex-
tension 174 and the Other arm 178, the cpposite ends
of pin 172 are inserted into recesses 183, 183 and the
cover fember is then securéd in place by means of headed
screws 186. With cover member 182 so disposed, insu-
lating piece 184 bears snugly against each of retaining
parts 56, 58, 200, 200 and 29090, thereby effectively re-
taining the respective parts against which these retaining
parts bear. . ’
. Oneof the

features of this invention leading to econo-
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my of manufacture is the fact that both of separaters
30, 32 are or may be identical as are or may be all of
the conductors 126, all of the members 62, all of con-
tact-carrying arms 60, all of terminals 190 with their
integral fixed contacts 42, all of springs 72, two of
the electromagnet means 118, 118 and two of the bi-
metallic members 130.- - ) o

It will be noted that since the latching mechanism of
this invention is separate from ¢ach of bimetallic mem-
bers 130, the latter members are not constantly loaded
under the latching forces:. One advantagé of this fea-
ture is that deformation of member 136 due to such load-
ing under high température conditions is avoided. An-
other advantage of a device incorporating this invention
is that a novel arrangement is provided whereby a com-
mon latch, under the influencé of means responsive to
a fault in the circuit of any oné of the sections, is effec-
tive simultaneously to open the contdcts of all of the
sections. Also, it will be apparent that circuit breaker
20 is trip-free of push button 176. That is, upon the
occurrence of a fault in the circuit of any one of the
sections, the contacts of all of the sections will be
opened even though push button 176 is held in depressed
position; and, so long as such a fault exists, depression
of the push button will be ineffective to close the con-
tacts of any of the sections. :

In view of the above, it will be seen that the several
objects of the invention are achieved and other advan-
tageous results are attained.

As many changes could be made in the above construc.
tioris without departing from the scope of the invention,
it i$ intended that all matter contained in the above de-
scription or shown in the accompanying drawings, shall
be interpreted as illustrative and not in a limiting sense.

We claim:

1. In  combination: a plurality. of fixed contacts; a
plurality of arms pivotally mounted for movement about
a common axis, each of said arms cartying a movable
contact for ¢ooperation with one of said fixed contacts;
a latch-engageable member mounted for pivotal move-
ment about said common axis; a plurality of additional
members, each of said additional members being coop-
erable with one of said arms and mounted for pivotal
movement about said common axis; means resiliently
biasing each of said additional members away from the
arm with which it is cooperable; means resiliently biasing
said latch-engageable member and one of said additional
members toward each other; wedging means operable
to wedge said latch-engageable member and said one
additional member apart into over-center relationship;
a latch for releasably retaining said one additional mem-
ber and said latch-engageable member in said over-center
relationship when engaged with said latch-erigageable
member; and all of said additicnal members being secured
to a common connecting link for movement in unison
with each other; ‘whereby movement of said wedging
means t6 the over-center position is effective simul-
taneously to move each of said additional members
and the arm with which it is cooperable to bring each
of said movable contacts into engagement with its re-

- spective fixéd contact and then to effect lost-motion be-

tween each of said arms and the additional member

-cooperable therewith against the resilient bias of the

first-nameéd biasing means.

2. The device as set forth in claim 1 including a plu-
rality of thermostatic membets, one electrically connected
to each of said movable contacts, each of said theremo-
static mermbers being independently movable against said
latch upon a current overload therethrough to release
said latch-engageable member thereby to effect simul-

taneous separation of each of said movable contacts from
its respective fixed contact; and said thermostatic members

being in mutually heating relationship to each other.
3. The device as set forth in claim 1 inéluding a



2,813,168

9

plurality of electrically conductive members, one elec-
trically connected to each of said movable contacts, a
plurality of electromagnet means mounted on said cas-
ing and each being disposed for energization adjacent
one of said electrically conductive members, a plurality
of armatures fixedly carried by said latch, each of said
armatures being movable with said latch toward one of
said electromagnet means in response to a current over-
load through the respective electrically conductive mem-
ber thereby to release said latch-engageable member from
engagement with said Iatch,

4. In combination: an open-ended casing formed of
electrically insulating material and previding a plurality
of sections; a separator formed of electrically insulating
material disposed between adjacent sections; a pair of
inwardly extending, opposed recesses provided by said
casing for each separator, each of said recesses extending
to the open end of said casing; each separator having
its opposite ends disposed in its pair of recesses; each of
said sections including a fixed contact carried by said
casing, a movable contact cooperable with each of said
fixed contacts and means carrying each of said movable
contacts for pivotal movement about a common axis;
said last-mentioned means of each of the sections being
identical with each of the others; a common connecting
link extending across said separators and fixed to all of
said movable contact-carrying means thereby to con-
strain all of said movable contact-carrying means for
movement in unison with each other about said common
axis; a movable latch extending across said separators;
each separator providing a slot for the reception of said
connecting link and a slot for the reception of said latch;
a latch-engageable member mounted for movement about
said common axis; means movable against said latch-
engageable member and one of said movable contact-
carrying means to pivot said latch-engageable member
and said one contact-carrying means about said axis and
apart into over-center relationship whereby said latch-
engageable member moves into releasably locked engage-
ment with said latch and said contact-carrying means
move their respective movable contacts into engagement
with their respective fixed contacts.

5. The device as set forth in claim 4 including a plu-
rality of thermostatic members, one electrically connected
to each of said movable contacts, each of said thermo-
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static members being independently movable against said
latch upon a current overload therethrough to release
said latch-engageable member thereby to effect simul-
taneous separation of each of said movable contacts
from its respective fixed contact; and said thermostatic
members being in mutually heating relationship to each
other,

6. In combination: a casing; a pair of cam members
pivotally mounted for movement about a common axis;
wedging means cooperable with said cam members to
wedge the cam members apart into over-center relation-
ship; a latch engageable with one of said cam members
to retain that cam member in said over-center relation-
ship; a plurality of fixed contacts mounted on said cas-
ing; a plurality of spaced arm members pivotally mounted
for movement about said axis and each carrying a mov-
able contact for cooperation with one of said fixed con-
tacts; said other cam member being cooperable with one
of said arm members; an additional member cooperable
with each of the other of said arm members, pivotally
mounted for movement about said axis and fixed, along
with said other cam member, to a common connecting
link for movement in unison with each other; means
resiliently biasing each of said arm members away from
the member with which it is cooperable; means resiliently
biasing all of the members fixed to said common con-
necting link away from their respective fixed contacts;
whereby movement of said wedging means to the over-
center position is effective simultaneously to move each
set of the cooperating members to bring each of said
movable contacts into engagement with its respective
fixed contact after which lost-motion ensues between
each of said arm members and the member with which
it is cooperable.
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