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' To all whom it may coneern:

Be it known that we, Epwarp M. HewreTT
and CmarLEs C. Bapeav, citizens of the
United States, and residing at Schenectady,
county of Schenectady, State of New York,
have invented certain new and useful Im-
provements in Electric :Switches, of which
the following is a specification. o

The object of this invention is to provide
a switch for controlling the opening and

_ closing of an electric circuit, having operat-
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ing mechanism insuring the safety of the op-
erator, and to prevent the- switch from
remaining closed or being closed while an
excessive current is in the line. In Patent
942,491, issued Deec. 7, 1909, to Edward M.
Hewlett and William LeRoy Emmet, is de-

scribed 4 switch of this type in which broad’

claims are made on this feature. Our inven-
tion carries out the same end by modified
controlling mechanism. : S

In carrying out the invention we provide
means such as-a locking or collapsible toggle
for disconnecting the contacts, or the lever
system controlling the same, from the oper-
ating handle, said means or toggle being au-
tomatically controlled by an overload mag-
net so that the-switch may automatically
open, irrespective of thie motions of the oper-
ator when necessity arises. In some cases
the overload magnet may, if desired, be
mounted upon and move with the switch
controlling mechanism. :

In some forms of our invention, such as
the particular form shown merely for pur-
poses of illustration, our invention involves

- the employment of a collapsible crank which

40

may be rendered rigid by the action of the
operator to-set the switch, but may be col-

lapsed by the overload magnet so as to per-

- mit an opening of the switch.

50

- The novel features will be more particu-
larly pointed out hereinafter and-will be
definitely indicated in the claims appended
to this specification. ' o
. In ‘the accompanying drawings, which
illustrate the invention, Figure 1 is a side

elevation of a switch embodying our im-'

provements; Fig. 2 is an enlarged detail
view of part of the operating devices; and
Fig. 8 is an enlarged view of the switch

showing the circuit open and the toggle col-
lapsed. .

The particular type of switch shown in the
drawings is one in which the break occurs
in oil and which is adapted for controlling
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currents of high potential, 1 representing

the tank or reservoir containing the contacts
beneath the oil level, and 2, 22, etc., a series
of -insulating rods carrying the movable
contacts controlled by a bell-crank lever 8
adapted to be raised through the action of
an actuating toggle 4. In the drawings the
switch is shown as set and the rods 2 as
in their elevated position, the contacts car-
ried by these rods opening when they are
yushed down.- This occurs when the control-
of the parts to open the switch. The in-
vention however 1s not necessarily limited
to switches .of the oil-break type, but is
generally applicable to all types. The actu-

ating toggle 4 is straightened or collapsed by

means of a normally positive collapsible or
locking toggle, which in the form shown is
a part of a toggle-crank composed of four
links 5, 6, 7 and 8 (see Fig. 2) arranged
in the form of a triangle, the two short links
7 and 8 forming one side of the triangle and
constituting a collapsible or locking toggle
which, when set in the position indicated. in
Fig. 2, locks the links or arms 5 and 6. to
each other and forms of the four links a
‘normally rigid collapsible bell-crank lever.
The link 7 is governed by the helical spring
9, tending to straighten the link 7 and 8 un-
til they are brought to rest against pin 10 in
an off-center position, in which position the

locking toggle is overset or cramped and is-

rigid, so that the system of links acts as a

ing toggle collapses permitting the weight-
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bell-crank, as before noted. The levers or .

arms 5 and 6 are journaled on a fixed ‘sup-
port, and the other corners-of the triangular

system are connected, preferably by a

pivotal connection, respectively with a link
11, controlling the actuating or switch-open-
ing and closing  toggle 4, and with the
wooden rod 12 ¢ ,hhectin’g mediately or im-
mediately with an operating handle 13. Tt
is generally desirable to have this handle
located, and-particularly where currents of
extraordinary potential are employed, at a
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distance remote from the switch and at a
point where an insulating floor or wall in-
tervenes between the operator and the
switch. We have therefore provided a com-
pound-lever system for leading the connec-
tions to a distant point. The rod 12 is con-
nected with a bell-crank lever 14 which again
connects with a wooden rod 15; this, ac-
cording to the location of the controlling

handle, may connect directly with the same

or be held to it by other connections, as bell-
crank 16, bell crank 17, and link 18, con-
nected to the operating handle. The latter

-is provided with latching means for ‘hold-

ing the switch closed and for permitting
manual opening of ‘it, such as a latch 19
and a push-pin 20 in the handle for releas-
ing the latch, the latch being so arranged
that when the handle is shifted to a position
to set the switch, it will engage and detain
the handle. v

With an organization of this kind it is
desirable to prevent the switch from being
closed in case an overload condition exists
on the circuit and also to permit the switch
to automatically open in case such overload
arises when it is set, since by such an ar-
rangement the switch and the apparatus it
controls are put beyond accident while the
handle is grasped by the operator’s hand or
is being shifted by other control devices. It
is evident that an overload in the circuit con-
trolled by the switch may occur during the
period of closure of the switch, and. as the
operator is pushing home the contacts the
overload tripping devices of switches as
commonly organized are prevented from
opening the circuit. In our organization
however the circuit may be opened in case
of an overload notwithstanding the opera-
tor is forcibly pushing in on the control
handle. We effect both these resilts by
means of the collapsible toggle between the
contacts-and the operating handle, such as
thebeH—crank lever already described. One
of thé links 7 of the collapsible toggle is
provided with a projection which lies in the
path of some suitable electroresponsive trip-
ping device. The particular form of trip-
ping device shown carries a metal shoe 21,

“in which is socketed a wooden rod 22, the

rod being hung at its upper end on a link

.~ 23 pivoted on the rod 12 and at its lower end
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pivoted to the armature 24 of an overload-
magnet 25. This magnet is mounted rigidly
with respect to the rod 12 and carried as a
part of the same. The magriet leads 26 and
27, as indicated in Fig. 2, are flexible and in
circuit with the switch in a manner usual in
overload devices. The magnet is iron-clad,
the coil being mounted on an iron core 28

"screwed into an iron casing 29, into which

the spool of wire may be inserted.
80, 31 represent clamps connecting the
metal parts to the wooden rod 12, and are

1,050,021

made of two pieces and. threaded to take
over a thread formed on the rod, and are
provided with bolts for clamping the parts
firmly together, sufficient clearance being
permitted to allow for tightening the clamps
when the red shrinks. :

In the operation of the mechanism in or-

dinary cases, when the locking or collapsible

toggle is overset and rigid and the collapsi-
ble bell-crank lever is set in the position
shown in Figs. 1 and 2, a movement of the
operating lever simply raises and lowers the
switch contacts by stretching or collapsing

the actuating togglé 4. If, when the switch

is set, an overload condition arises, the arma-

| ture 24 is drawn down to the magnet 25,

which being carried with the movable mech-
anism, is ready to act instantly upon the
toggle to free the movable switch element
the instant the circuit 1s closed, the rod 22
is lifted, and the shoe 21 strikes the link 7
a sharp upward blow, thereby pushing the
locking toggle beyond the center and permit-
ting the weight of the switch parts to col-
lapse the locking toggle against the tension
of the spring 9.
The mechanism
advantage in controlling currents of high
tension, and it will be seen that the control
devices are carried a safe distance from the
operator, insuring his safety in manipulat-
ing the switch. The broad features of the
invention are however applicable to low-

- potential as well as high-potential switches,

and may be employed wherever an auto-
matic opening device is provided with the
switch. :

To reset the switch, the push-pin 20 in

the operating handle is operated and the
handle pulled out from the switchboard.
This draws down the rod 12 and this move-
ment of the rod 12 away from the link 11
and other miechanism connected to the con-
tacts straightens out the toggle links 7 and
8, the spring 9 pushing them off-center and
cramping or oversetting the locking toggle,
thereby establishing a positive rigid connec-
tion between the operating handle connected
to the rod 12 and the contacts, so that the
contacts may be moved by means of the op-
erating handle. ‘The operating handle 1s
then pushed up to the switchboard to the

- position shown in Fig. 1, and during this

movement of the operating handle the rigid
locking toggle 7, 8, holds the links 5 and 6
locked and causes the links to act as a rigid
crank and set the switch.. If, during this
act of setting, an overload condition should
arise, it is evident that the magnet 25 will
be in condition to immediately collapse the
locking toggle, thus permitting the switch
to open. In Figs. 1 and 2 the switch is
shown in closed position, with the toggle
extended. The movable switch element
drops by its weight when released away
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from- the fixed contacts, which latter -are

mounted in insulators supported in the
cover, as shown in Fig. 3, tﬁe movable con-
tacts being the metal bridges 32, the con-
struction in this respect being the same as

‘In the patent to Emmet and Hewlett, 942,491,

December 7, 1909. Thus the arrangement
of these parts permits the overload device
to disconnect, as it were, the operating
handle and the switch at any time if neces-

'sity should arise.

'hat we claim as new and desire to se-
cure by Letters Patent of the United States,
igm— :

1. In an electric switch, the combination
with a movable contact, of an operating
lever, means connected to said contact-and
to said operating lever for establishing the

-control of said contact by said lever, and

a releasing device movable with said oper-
ating lever and engaging said means upon
overload to release said contact from said
lever. e .

2. In an electric switch, the combination

with a movable contact; of a rod for shifting.
said contact, a connection between said rod -

and said contact permitting disabling of the
operative relation of said rod thereto, and
an overload releasing device disabling the

connection when actuated and in operative-

relation thereto throughout the entire path
of movement of the rod. .

3. In an electric switch, the combination
with a movable contact, of a rod for shift-
ing said contact, a connection between the
said rod and said- contact permitting dis-
abling of the operative relation of the rod

" to the contact, and an overload releasing
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device for disabling the connection mounted

upon the rod.

4. In an electric switch, an operating le-
ver for setting the contact or contacts open
or closed, a bell-‘crank lever between the
operating lever and the contact or contacts
comprising two pivoted arms connected by a
toggle, means for cramping the toggle, and
an overload releasing device for collapsing
the toggle. : U _

5. In an electric switch, the combination
with a movable switch element, of an actuat-
ing member, arms pivoted at a common
point, one of said arms being connected to

said movable element and the other to said

actuating member, a normally positive con-
nection between said arms, and a tripping
means for breaking said connection.

6. In an operating mechanism for an elec-
tric switch, the combination of an arm con-
nected to. the switch, a pivet for said arm,

‘an operating lever mounted. on said pivot,

and a locking toggle between said arm and
said lever. - : ;

7. In an electric switeh, the combination
with a movable element, of an actuating

65 member, arms pivoted at a common point,

one of said arms being connected to said

movable element and the other to said actu- -

ating member, a normally positive connec-
tion between said arms, and means for
breaking said connection. ,

8. In an electric switch, an arm connected
to the movable element of said switch, a
pivot for said arm, an actuating member
mounted on' said pivot, a locking toggle

_for locking said-‘arm .and said member to
each other during manual operation, and

70

76

means for breaking said toggle to operate

the switch automatically.

9. An electric switch, comprising a mov-
ablé element, an operating lever, and a col-
lapsible locking toggle connected to said
element' and to said lever to transmit the
thrust of said lever to said element, said

80

toggle being set in non-collapsed position .

by the movement of said lever away from

said element whereby a normally positive
connection is established between the lever
and the movable element. '

10. An electric switch, comprising a mov-
able element, an operating lever, a collapsi-
ble locking toggle connected to said element
and to said lever to transmit the thrust of
said lever to said element, said toggle being
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set in non-collapsed position by the move- °

ment of said lever and said element away
from each other to establish a normally posi-
tive connection between the lever and the
movable element, and means for collapsing
said toggle to permit said element to move
independently of said lever.
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11. In an operating mechanism for an

electric switch, the combination with: two

relatively movable members, of a locking -

toggle between said members overset by the

movement of one of said members in one
direction, thereby establishing - a normally
positive connection between said members.
12. In an operating mechanism for an
electric switch, the combination with rela-
tively movable members, of a locking tog-
gle between said members overset by a sepa-

' ration of said members to form a normally-

positive connection between said members,
and means for breaking said connection. -
13. An electric switch, comprising a
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switch member, an operating member, and a

' locking toggle between said members over-

set by relative movement of said members to

’ form a normally-positive connection between

them. o )
14. An electric switch, comprising a
switch element, an operating member, a

-locking toggle connected to said element

and said member and overset by relative

movement of said member and sald element

to form a rigid collapsible connection be-

tween them, and electroresponsive means

for breaking said toggle to permit movement

8f said element independently of said mem-
er. S
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15. An electric switch comprising a mov-
able element, an actuating member, a toggle
connected to said element and to said mem-
ber to form a normally positive collapsible

5 connection therebetween, and means for col-
lapsing said toggle to pérmit said element to
move independently of said member.

16. An electric switch comprising a mov-

able element, an actuating member, a toggle:

for normally locking said element and said
member to each other, and electroresponsive
means for collapsing said toggle and there-
by permitting said element to move inde-
pendently of said member.
15 17. In an operating mechanism for elec-
tric. switches, the ‘combination with rela-
tively movable members, of a toggle between
said members set rigid by relative movement
of said members to form a normally positive

10

20 collapsible connection between them,. and

means for collapsing said toggle.

18. In an operating mechanism for elec-
tric switches, the combination with rela-
“tively movable members, of a toggle "be-
25 tween said members set'by movement of said

normally positive &ollapsible = connection
therebetween, and means for collapsing said
toggle to permit said members to move in-
80 dependently of each other. ,
-19. In a circuit breaker, the combination
with a movable switch member, an operat-
-ing lever, jointed links which connect the
~ lever to the switch"member and -are mov-
85 able into self-sustaining alinement solely by
the movement of said lever relatively to said
switch member, and latching means for nor-
mally restraining said operating lever to
maintain said member in circuit closing po-

40 sition, of tripping means acting directly.

upon one of said links to release said switch
member independently ~of the operating
lever. : o/

20. A: switch operating mechanism com-

45 prising two members pivoted adjacent each
other, and a toggle between said members

set by movement -of said members away’

from each other to-form a normally posi-
~tive collapsible connection therebetween,
50 and means for collapsing said toggle to per-
mit said members to move independently of
each other. ' -
. 91. In a switch, switch operating mecha-
nism including a plurality of interconnected
55 members and a series of links and levers,
one of said members being composed of two
hinged parts, means for holding said hinged
parts in locked position when the switch is
closed and when opened manually, and
60 means for automatically unlocking said
parts for automatic operation.

29. In a switch, switch operating mecha-

nism comprising pivotally connected mem-
bers, one of said members consisting of two

656 normally locked hinged arms, means for:

‘operation, and/means ing.’'s
toggle to perniif said arms to move inde--

1,050,021 -

holding the hinged arms in locked f)osition

when the switch is closed and when opened
manually, and means for automatically un-
locking the arms. '

93. In a switch, switch operating mecha-
nism comprising two sets of pivotally con-
nected members, one of said members being
in two parts forming a collapsible member,
means for holding the parts of said collap-
sible member in a locked position when the
switch is closed :and when operated manu-
ally, and means for unlocking or “break-
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ing” the parts of said collapsible member '

whereby the switch may be opened automati-
cally.

24, In a switch, switch operating mecha-

‘nism comprising pivotally connected mem-

bers, one of said members having two parts
forming a collapsible member, means for
holding said parts in locked engagement
when the switch is closed and when operated
manually, means for automatically unlock-

80
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ing said parts to open the switch, and a tog-

gle connected to said members to be actuated

‘thereby.
members away from- each other to form a |-

25. In a switch, a stationary and movable
contact, switch - operating mechanism in-

cluding a toggle, and pivotally connected-

members connected thereto to actuate said
toggle, one of said members having connect-
ed thereto an operating handle and serving

to hold the toggle in its cramped or dis-

tended position, one of said members con-
sisting of two hinged parts, means for hold-
ing said hinged parts in closed or locked po-
sition, and means for breaking or unlocking
said parts to open the switch automatically.
~96. In a switch-operating mechanism, a
toggle and actuating members connected to-
gether so that force is transmitted from one

"to the other, one of said members having a

collapsible arm, an operating handle con-
nected to one of said members, whereby said
toggle can be cramped or broken at will,
means for holding the parts of said collapsi-
ble arm in locked position when the switch
is closed and when opened_ manually, and
means for collapsing said arm to break the
toggle automatically. : §

97. In a switch, an operating mechanism
therefor comprising a toggle and an actuat-
ing member connected thereto comprisin
two hinged collapsible arms, means for hol(g
ing the arms In locked position during
manual operation, and means for collaps-
ing said arms for automatic operation.

28. In a switch operating mechanism, two

‘normally locked hinged arms, a locking tog-
d

gle for locking said ‘arms- during manual

or breaking “said-
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pendently of each other and thereby operate |

the switch automatically.
99. A switch operating mechanism com-
prising a bell crank; and a two part col-
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lapsible member, a locking toggle for lock-
ing the parts of said member during manual
operation and an electroresponsive device
for breaking said toggle upon the occurrence
of abnormal current in the circuit whereby
said member will collapse and the switch
will be opened.

In witness whereof we have-hereunto set
our hands this 10th day of November, 1900.
-EDWARD M. HEWLETT.
; CHARLES C. BADEAU.
~ Witnesses:
Bensamin B. Huwr,
Marcarer E. WoOLLEY.



