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My invention relates to improvements in
electric switches and more particularly to
circuit interrupters which after opening in
response to an abnormal circuit condition can

¢ not be maintained closed if reclosed while
the abnormal condition prevails, and an ob-

ject of my invention is to provide an Im-

proved electric switch whose operating

mechanism upon closing the switch auto-

10 matically assumes a condition which prevents

the switch from being maintained closed un-

der abnormal cirenit conditions.

My invention will be better understood from
the following description when considered in
connection with the accompanying drawings
and its scope will be pointed out in the ap-
pended claims.

In the accompanying drawings, Fig. 1 is
an elevation of an electric switch embodying
my invention, the parts being shown in the
circuit open position of the switch, Fig. 2 is
a similar elevation of the switch just after be-
ing latched closed, and Fig. 3 is an elevation
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of a part of the operating mechanism with

25 the parts in the positions occupied just after
the condition shown by the full linesin Fig. 2.

For the purpose of illustrating my inven-
tion, I have chosen an electric switch such as
a circuit interrupter or breaker 4 of the
latched closed type. This comprises station-
ary contacts 5 and 6 and a movable circuit
controlling member or cooperating contact
such as a Taminated brush 7 which is carried
by a brush lever 8 secured to a stationary
pivot 9 and which is biased to the circuit
opening position. = For moving the circuit
controlling member 7 to one position, the cir-
enit closing position as shown in Fig. 2, the
gwitch 4 further comprises an operating arm
10 which is pivotally secured to the brush
lever 8 and to links 11 which are secured to a
stationary pivot 12. For holding the circuit
controlling member 7 in the circuit control-
ling position, there is provided a releasable
restraining or latching means comprising a
latch member 13 pivoted to the brush lever 8
and carrying a pivoted latch such as a pawl
14 which is arranged to engage a biased catch
15 mounted in the arm 10. The latch mem-
ber 13 and the paw! 14 form in the position
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shown in Fig. 2 an overset toggle which can
be moved through the center position to ef-
fect the opening of the switch by any suitable
releasing means which may be responsive to
zhnormal circuit conditicns. As shown this
means comprises an armature 16 which is ar-
rangad to be attracted on the occurrence of a
predetermined current flowing in the switch
4 and thereby to strike the tail portion of the
intch member 13 sufficiently hard to move the
togale 13—14 into the non-restraining posi-
tion. :

For moving the brush 7 to the circuit clos-
g position, I provide a mechanism having
an eiement 17 which may be pivotally con-
nected to the links 11 and the arm 10 and

shown this mechanism farther comprises a
crank 18 which is mounted on a stationary
pivot 19 and which is connected to the ele-
ment 17 by a link 20. TFor actuating this
nechanism, 1 provide suitable means which
may be power eperated and which as shown
commprises an clectromagnet 21 having an op-
e g member 22 secured to its armature 23,

In order that the switch 4 can not be main-
tained in the closed position when it is re-
sed while abnormal circuit conditions pre-
vail by keeping the electromagnet 21 ener-
gired, I provide between

the mechanism and
nection comprising as shown levers 24 and
95 and links 26 and 27. These are arranged
to assume a rigid condition shown in Fig. 1
under the influence of gravity and a biasing
means stuch as a spring 28. The levers 24
and 25 are mounted on the pivot 19 and are
pivotally connected to the links 26 and 27
which form a toggle arranged to be overset
to make the connection rigid as shown in Fig.
1, the amonnt of oveiset being limited by a
stop 29. Through this connection when it is
rigid,the operating member 22 during a part
of its movement effects the movement of the
brush 7 to the circnit closing position and
during a subsequent part of its movement ef-
fects the collapse of the connection. For this
purpose as the armature 23 is attracted on

operating member 22 a collapsible con--
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“member 13, pawl 14, and catch 15,
spring 32 will be compressed as shown in:

2

energization of the electromagnet 21 and the
connection turned counter-clockwise as a
unit about the pivot 19, a lug 30 preferably
adjustably positioned and mounted in the
path of movement of the toggle link 27 is en-
gaged thereby as shown in Fig. 2 so that fur-
ther movement of the armature to the at-
tracted position collapses the connection as
shown in Fig. 8. In order to permit this fur-
ther movement of the operafing member 22

after the switch 4 has been closed, I provide
yieldable mweans such as a spring 81 which’®

may be mounted in a housing on the crank 18
whereby relative movement between :the
crank 18 and lever 24 may occur. after the
switch 4 has been closed. = =

“In order that the inertia of the element 17
and the parts connected thereto may not tend
to delay the opening of the switch 4, I pro-
vide means such as a spring 82 in which en-
ergy is stored during the movement of the
brush 7 to the circuit closing position and
while the collapsible connection is rigid as
shown in Fig: 2. Upon the collapse of the
connection, this spring turns the crank 18
clockwise to the position shown by the dotted
lines in Fig. 2 and full lines in Fig. 8, thus

moving the element 17 out of the path of’

movement of the arm 10 as.shown by the

“dotted lines in Fig. 2. For aborbing the

shock due to the fall of the armsatures 23 and

parts whose weight may come on the operat--

ing member 22, I.provide a- resilient means
such as a spring 33. _ o

In considering the operation of the illus-
trated embodiment of my invention, it will

be assumed that the parts are positioned as:

shown in Fig. 1, the switeh 4 being open and
the collapsible connection being rigid. "Upon
snergizing the electromagnet 21, its armature

23 in moving the operating member 22 up to’

the position shown in Fig. 2 effects the move-
ment of the brush 7 to the circuit closing

position where it is restrained by the latch
The

Tig. 2.0 At this peint in the movement of
the armature 23, the toggle link 27 engage

~ the lug 30 as shown in Fig. 2 and further up-
50°

ward movement of the armature collapses the
toggle 26-—27, the spring 31 yielding suf-

ficiently to permit the necessary relative

movement of the -crank 18 and the lever 24.
Upon the collapse of the toggle 26—27 to the

“position shown in Fig. 8, the crank 18 is

turned clockwise by the spring 32 to the posi-
tion shown by solid lines in Fig. 8 and by the
dotted lines in Fig. 2. In this movement of

the crank 18, the element 17 is turned counter: -

clockwise out of the way of the eperating

arm 10 so that the switch 4 is free to open

without restraint from the inertia of these
members. Even though the electromagnet 21
is kept energized so that its armature 23 ve-
mains in the attracted position shown in Fig.

- 1,762,300

3, the brush 7 ig free to move to the circuit
open position. As soon as the electromagnet
21 is deenergized,.its armature falls and the
toggle 26—27 through gravity and the
spring 28 resets and thereby restores the
rigidity of the “collapsible :connection, the
parts disregarding the switch 4-which may be
either closed or open, being positioned as

.shown in Fig. 1. -

While I have shown and deseribed miy in-
vention in considerable detail, I do nok de-
sive to be limited to the exact arrangement
shown, but seek to cover in the appended

70
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claims all these modifications that fall with- 7

in the true spirit and scope of my invention.

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

1. An clectric switch comprising a movable
circuit controlling member, and means for
moving said member to one position com-
prising a collapsible connéction arranged to
assume a rigid condition and means operable
in one movement for actuating the circuit
controlling member to said position during
a part of said movement only when said con-
nection is
of said conmection during-a subsequent part
of said movement. = : '

2. An electric switch comprising a mov-

~able circuit controlling member; means for
actuating $aid member to one position com-

prising a collapsible connection arranged to
assume a rigid condition and an operating
member operable in one movenent for actu-

ating through said connection when rigid-

Fs

the circuit -controlling member to said posi-
tion during a part of said movement and for
causing the collapse of said connection during
& subsequent part of said movement, and

means for restoring said connection to the.

rigid condition. PR
3. An electric switch comprising & mov-

‘able circuit controlling member, and means
for actuating said member to circuit closing’

position comprising a collapsible connection
arranged to assume a rigid éondition and an
operating member operable on ‘movement 1n

“one direction for actnating through said con-
nection when rigid the circuit controlling

member to said position during a part of said
movement -and for causing ‘the collapse of
said connection on'further movement in: the
same direction. T

4.” An electric switch comprising a movable
circuit controlling member biased for move-
ment to one position, releasable means for re-

straining- the member -in another position,"

and means for moving the member to.said
other position comprising a collapsible con-

nection arranged to assume & rigid condition -

and ‘an operating member operable in one
movement- for actuating through said con-
nection when rigid said circuit controlling

member to said other position during a part’

of said movement and for causing the collapse

rigid and for causing the collapse
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of said connection during a subsequent part
of said movement.

5. An electric sw
able cireuit tro

cont
or actuating

mov-

faal

tch comprising =
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e
gaid member to ene position
comprising a toggle arranged to assume a
vigid condit stects
ing an armature operable i

3
on energization of the electromagne
1

~ o
on anda

or actu-
ating through said toggle when rigid said
member o said position during a part of said
movement to the attracted position and for
causing the collapse of said toggle during the
remainder of said movement to the attracted
position.

6. An olectric switch comprising a mov-
able circuit controlling member, means for
actuating snid member to one position com-

toggle arranged to assume a rigid
and an electromagnet having an
et
-~

[l
Iz

prising a
condition y
armature arranged on energization of the
electromagnet to effect through said toggle
when the toggle is rigid the movement of
said member to said position during a part
of its movement to the attracted position and
during the remainder of its movement to the
attracted position to effect the collapse of
id toggle, and means for restoring the tog-
le to the rigid condition when the electro-
deenergized.
7. An electric switch comprising a mov-
¢ member, mezns for moving the member
position comprising a mechanism hav-
clement arranged on movement in one
to engage and move said member
position, a ecllapsible connection ar-
same a rigid condition, yieldable

posed between said mechanism

o5
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(=)

i
=)

direction
B

1 ) is rigid the movement of said ele-
ment in said direction and during a subse-
quent part of its movement to effect the col-

abie member, means for restraining the mem-
ber in one position, means for moving sald
member to said position comprising a mecha-
pism having an element arranged on move-
ment in one direction to engage and move said
member to said position, a collapsible connec-
tion srranged to assume a vigid condition,
snd an operating member arranged during a
part of its movement to effect through said
connection when the connection is rigid the
movement of said element in said direction
and dering o subsequent part of its move-
ment to effect the collapse of sald connection,
and means in which energy is stoved during
the movement of the element in said direction
for moving the element on the collapse ot
anid connection in the opposite direction out
of the path of movement of the movable mem-
ber.

3

9. A circuit interrupter comprising a mov-
able contact biased for movement to the cir-
cuit open position, means for holding the con-
tact in the circuit closing position, means for
veleasing said holding means, and means for
moving the contact to the cireuit closing po-
sition comprising a collapsible connection ar-
ranged to assume a rigid condition and when
collapsed to allow said contact to move to the
circuit open position on the release of said
holding means and an operating member
operable in one movement for actuating
through said connection when rigid the con-

tact to the circuit closing position and for

causing the collapse of said connection dur-
ing a subsequent part of said movement.
10. A circuit interrupter comprising a
movable contact biased for movement to the
circuit open position, latching means for
holding the contact in the eircuit closing po-
sition, means for releasing said latching
means, and means for moving the contact to
the circuit closing position comprising a

collapsible connection arranged to assume a

rigid condition and when collapsed to allow
said contact to move to the circuit open po-
sition on the release of said latching means
and an operating member operable on move-
ment in one direction for actuating through

aaid connection when rigid the contact to the -

circuit closing position during a part of said
movement and for causing the collapse of
said connection on further movement in the
same directiomn.

11. An electric switch including a mov-
able circnit controlling member, operating
means for effecting movement of the circuit
controlling member to one position, a col-
lapsible connection intermediate the operat-
ing means and the circuit controlling mem-
ber adapted to assume a rigid condition and
means for releasing said connection from its
rigid condition during continued movement
of the operating means after the circuit con-
trolling member has been brought to said po-
sition by the operating means.

19. An electric switch including a mov-
able circuit controlling member, a movable
operating member for effecting movement of
the circuit controlling member to the circuit
controlling position, a connection intermedi-
ate the operating member and the circuit
controlling member adapted to assume a rigid
condition, means for putting said connection
into its rigid condition when the operating
member is substantially in the initial posi-
tion of its path of movement whereby the
circuit controlling member can be moved to
said circuit controlling position by the move-
ment of said operating member and means
for releasing said connection from its rigid
condition during continued movement of the
operating member after it has brought the
cireuit controlling member to the circuit con-

80

83

Ton

105

110

120

125

130




5

4 » , 1,793,300

trolling position whereby the circuit con-
trolling member is free to retrace its move-
ment irrespective of the position of the oper-
ating member. S :

In witness whereof, I have hereunto set my
hand this 28th day of January, 1927.

WINFIELD A. ATWOOD.
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