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UNITED STATES PATENT OFFICE. 
WINFIELD A. ATWOOD, OF SCHENECTADY, NEW YORK, ASSIGNOR. To GENERAL 
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CIRCUIT-CONTROLLING MECHANISM, 

:)70,600. Specification of Letters Patent. 
Application filed December 8, 1909. Serial No. 581,337. 

To all whom it may concern: 
Be it known that I, WINFIELD A. ATwoOD, 

a citizen of the United States, residing at 
Schenectady, in the county of Schenectady 
and State of New York, have invented cer 
tain new and useful Improvements in Cir 
cuit - Controlling Mechanism, of which the 
following is a specification. 
My invention relates to devices for con 

trolling electric circuits, especially devices 
comprising circuit breakers or switches 
which may be tripped open, and more par 
ticularly to devices in which a plurality of 
Switches or circuit-breakers are mounted 
side by side and are interlocked so that the 
opening of one will cause all the others to 
open. 

tion to have a number of switches or circuit 
breaker's mounted side by side and so ar 
ranged that all will open simultaneously 
while any switch or circuit-breaker may be 
closed independently of the others, and the 
object of my invention is to provide a cir 
cuit controlling device in which a plurality 
of switches or circuit-breakers are inter 
locked so that the opening of any one will 
open all of the others; in which any of the 
switches or circuit-breakers may be closed 
independently of the others as easily as 
though the interlock did not exist; in which 
the interlocking or tripping member may be 
returned to normal position without actuat 
ing the latches of any of the switches or cir 
cuit-breakers which are in the closed posi 
tion; and in which the energy for actuating 
the latches of interlocked automatic circuit. 
breaker's is derived from the movable hell 
ber of the first circuit-breaker which opens, 
so that the overload coil of each circuit 
breaker need be only large enough to oper 
ate the latch of one circuit-breaker, because 
ample energy for tripping a large number 
of circuit breakers may be derived from the 
opening movement of the movable contact 
of any one of the circuit-breakers. 
My invention will best be understood in 

connection with the accompanying drawings 
which show one of the various forms in 
which the invention may be embodied and 
in which 

Figure 1 is a front elevation of two auto 
matic circuit-breakers interlocked in accord 
ance with my invention; Fig. 2 is a section 
of Fig. 1 along the line 2-2, showing the 

It is often desirable in systems of distribu 

relation of the interlocking mechanism to 
the latch of the circuit-breaker; Fig. 3 is a 
front elevation of three circuit-breakers in 
terlocked by means of two interlocking mem 
bers; and Fig. 4 is a front elevation of three 
circuit-breakers interlocked by means of a 
single rock shaft or interlocking member. 
While my invention may be applied to 

various forms of switches and circuit-break 
ers, I have, for purposes of illustration, 
shown my invention embodied in a circuit 
controlling device in which two circuit 
breakers of well known form are mounted 
side by side upon a suitable insulating base 
1 as shown in Fig.1. Each circuit-breaker 
comprises, as best shown in Fig. 2, a fixed 
contact or terminal 2 with which coöperates 
a movable brush or contact 3 mounted upon 
a movable arm or member 4 which is piv. 
oted to the base 1 and is electrically connect 
ed through a flexible connection 5 to the 
other terminal 6. The circuit-breaker is 
operated by an actuating mechanism com 
prising a toggle link 7 pivoted at one end 
to the base 1 and at the other end to an oper 
ating handle 8, which in turn is pivoted to 
the movable arm 4, the pivots of the toggle 
link and of operating handle being properly 
related to form a toggle which is slightly 
underset when the circuit-breaker is closed. 

In the particular form of device shown in 
the drawings, the circuit-breaker is auto 
matic and is normally held closed by means 
of a latch comprising a hook 9 which en 
gages a suitable lug or projection on the 
operating handle S and is pivotally mounted 
on the movable aim 4 by means of a shaft 
10 which is journaled on the movable arm 
and is rocked to a sufficient extent to release 
the circuit-breaker and permit it to open by 
means of a latch-arm 11 secured to one end 
of the shaft 10 and provided with a pin 12 
projecting at light angles from the latch 
arm. The latch above described is actuated 
automatically through the pin 12 which is of 
sufficient length to coöperate with a pivoted 
arm 3 so related to the pin 12 that when 
the arm is lifted by the cross pin 14, which 
extends through and moves with the core of 
an overload coil 15, the latch arm 11 is 
moved and thereby the hook 9 is carried out, 
of engagement with the lug on the operating 
handle 8, whereupon the circuit-breaker 
opens. Each pivoted arm 13 is 
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ping the circuit breaker by hand and is also 
provided with tripping lugs 13 symmetri 
cally disposed on each side of the axis of the 
trip coil 15 in a position to be engaged by 
the two ends of the cross pin 14, so that the 
core of the trip coil does not bind against 
the side of the tube in which it slides when 
the pin 14 engages the lugs 13° to lift the 
pivoted arm 13. The overload coil 15 can 
be calibrated in any suitable way to actuate 
the latch and open the circuit-breaker on any 
predetermined amount of overload. 
In accordance with my invention, two cir 

cuit-breakers constructed as above described 
are mounted side by side on the base 1 and 
are interlocked by means of any suitable 
actuating or interlocking member common 
to the latches of the two circuit-breakers, 
and comprising a rigid member, such as a 
rock shaft 16, preferably made of wood or 
other suitable insulating material, and yield 
ingly biased to a normal position by a resili 
ent device, Sich as a spring 17. The rock 
shaft carries at each end circuit-breaker 
tripping members 18 independent of the 
overload coils and each 'so related to the 
Inovable arm 4 of the circuit-breaker by any 
suitable connection, such as a lug 19 pro 
jecting into the path of movement of the 
arm 4, that as the circuit-breaker opens the 
lug 19 is engaged by the movable arm 4 and 
the rock shaft 16 together with the tripping 
member's 18 is forcibly rotated by energy 
derived from the opening movement of the 
circuit-breaker. Each tripping member 18 
is also provided with a cam surface 20, 
which, as shown in Fig. 2, coöperates with 
one end of a pawl 21 pivotally mounted on 
the latch alm 11 and provided with a shoul 
tler 22 to prevent the pawl from rotating in 
a clockwise direction from the position 
shown in Fig. 2, while a stop 23 on the pawl 
prevents excessive rotation of the pawlin a 
counter-clockwise direction. The tripping 
members 18 and the rock-shaft 16 constitute 
an interlock or actuating member which has 
no effect upon the latches of the circuit 
brekers when in either the normal position 
sho, in in full lines in the drawings or in the 
extreme position shown in dotted lines in 
Fig. 2, but which actuates the latches when 
passing through an intermediate tripping 
position and thereby trips the circuit-break 
er's. When the actuating member is in 
either the normal or the extreme position 
any of the circuit-breakers can be closed as 
though the interlock did not exist, but if 
the interlock is in the extreme position and 
the circuit-breakers are closed one after the 
other, they will remain closed until the last 
Olle is closed, whereupon the interlock re 
turns through the intermediate tripping 
position to the normal position and would 
trip out the closed circuit-breaker's as it 
passed through tripping position, unless 

ters the end of the pawl 21. 
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Some Suitable means is provided to permit 
the latches to hold the circuit-breakers 
closed while the interlock is returning through the tripping position. In the spe 
cific embodiment shown, this result is ob 
tained by a suitable ratchet connection be 
tween the actuating member and the latches, 
the pawl 21 forming a ratchet connection 
between the interlock and the latch so that 
when the tripping member 18 moves in a 
counter-clockwise direction from the normal 
position shown in Fig. 2 through the trip 
pig position into the extreme position 
shown in dotted lines, the pawl 21 is held 
by the shoulder 22 and engages with and 
forms a rigid extension or projection on the 
latch arm 11 which is actuated by the can 
surface 20 as the tripping member passes 
through tripping position, and therefore the 
tripping member through the pawl 21 moves 
the latch and trips the breaker. As the in 
terlock moves in the reverse direction on its 
return from extreme position to normal 
position, no effect is produced upon the latch 
as the interlock passes through tripping 
position because the tripping member 18 
lifts the pawl 21 without moving the latch 
arm 11. 
The operation of the device is as follows: 

When the circuit is closed the parts are in 
the position shown in the drawings and if 
an excessive current flows through the over 
load coil of either circuit-breaker the cross 
pin 14 is lifted and actuates the latch 
through the pivoted arm 13 and thereby the 
circuit-breaker through which the excessive 
current is flowing is opened automatically. 
As the movable arm 4 swings out, it engages 
the lug 19 of the tripping member 18 and 
if, for purposes of illustration, it be assumed 
that the right hand circuit-breaker in IFig. 1 
is opening automatically and that Fig. 2 
represents the left hand circuit-breaker, a 
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comparatively short movement of the mov 
able arm 4 will bring it. into engagement. 
with the right hand lug 19, whereupon fur 
ther movement of the movable arm 4 causes 
rotation of the rock-shaft 16. As the rock 
shaft begins to rotate the upper end of the 
tripping member 18 shown in Fig. 2 begins 
to move to the left and in so doing encoun 

The solder 
22 will not permit the pawl 21 to rotate in 
a clockwise direction in response to the pres 
sire exerted by the tripping ember 18, 
hence the end of the pawl begins to ride up 
on the can strface 20 and as the pawl is 
lifted it carries with it the latch arm 11, 
thereby producing sufficient novenent of 
the latch to trip the left hand circuit 
breaker. After the circuit breakei's are 
open, either one may be closed as though the 
interlock were not present, but for the pur 
poses of illustration let it be assumed that 
the left hand circuit-breaker is closed first, 

10 

15 

120 

125 

30 



5 

O 

5 

20 

25 

30 

35 

970,600 

bringing the parts into the position shown 
in full lines in Fig. 2, except that the trip 
ping member 18 is in the position shown in 
dotted lines, because the right hand cir 
cuit-breaker is still open. As the operator 
closes the right hand circuit-breaker, the 
spring 17 rotates the rock-shaft in a clock Wise direction anacarries the tripping mem 
ber 18 of the left hand circuit-breaker from 
the position shown in dotted lines to the po 
sition shown in full lines. This movement 
has no effect upon the latch and does not 
trip the circuit-breaker because the pawl 21 
is free to lift to a limited extent and to turn 
about its pivot as the end of the tripping 
member 18 engages the under surface of the 
pawl. The interlock therefore returns from 
extreme position to normal position without 
producing any effect upon the latch and dur 
ing the entire return of the tripping member 
18 the latch is as free to move into latching 
position or to remain in latching position 
as though the interlock were not present, 
since the yielding of the pawl 21 prevents 
the tripping member 18 from interfering in 
any way with the normal operation of the 
latch. 
Any number of circuit-breaker's may be 

so interlocked in accordance with my inven 
tion that the opening of any. One circuit 
breaker will trip all the others while any 
circuit-breaker may be closed as though the 
interlock did not exist. The result is ac 
complished by interlocking each circuit 
breaker to the adjacent circuit-breaker by 
means of an interlock constructed Substan 
tially as shown in Fig. 1. An example of 
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this construction is illustrated in Fig. 3, 
which shows three interlocked circuit-break 
ers mounted on a panel side by side, with 
each outside circuit-breaker interlocked with 
the middle circuit-breaker. The construc 
tion and mode of operation of the circuit 
breakers and interlocks are the same as il 
Figs. 1 and 2 except that the rock-shaft 10 
of the middle circuit-breaker is extended to 
carry a latch arm 11 at each end, so that the 
opening of either outside circuit-breaker 
will actuate the latch of the middle circuit 
breaker, while the opening of the middle 
circuit-breaker will actuate the latehes of 
both the outside circuit-breakers. 
A plurality of circuit-breakers mounted 

side by side may also be interlocked in ac 
cordance with my invention by the mech 
anism shown in Fig. 4, in which an inter 
locking member common to all the circuit 
breakers is formed by a rock shaft 24 pro 
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vided with a sufficient number of tripping 
members 18 to coöperate with all the inter 
locked circuit-breakers. The construction 
and mode of operation of the tripping 
members 18 and the parts with which these 
members coöperate is the same as in the de 
vice shown in Figs. 1 and 2 of the drawings, 

and since all of the tripping members are 
mounted upon a common rigid member, such 
as the rock shaft 24, the opening of one cir 
cuit-breaker trips all the other circuit-break er's simultaneously. 
My invention may be embodied in many 

other forms than that shown and described 
and I therefore do not desire to restrict 
myself to the precise arrangement disclosed, 
but aim in the appended claims to cover all 
modifications within the spirit and scope of 
my invention. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is, 
1. The combination with a switch biased 

to open and comprising operating mecha 
nism for closing said switch and restraining 
means for holding said switch closed, of an 
actuating member movable from normal po 
sition into tripping position to actuate said 
restraining means to trip said switch and 
on into extreme position to release said re 
straining means and thereby leave said re 
straining means free to operate when the 
switch is closed, and means whereby said re 
straining means is undisturbed as said ac 
tuating member returns through tripping 
position to normal position. 

2. The collination with a switch biased 
to open and comprising operating mecha 
nism for closing said switch and a latch for 
holding said switch closed, of a latch actu 
ating member movable in opposite directions 
through tripping position, and connections 
between said latch and said member where 
by said latch is act lated to release said 
switch and is the left free to return to 
latching position as said member moves 
through tripping position in one direction 
and is tunaffected as said member moves 
through tripping position in the other di 
'ectl(). 

3. The combination with a switch biased 
to opei and comprising operating mecha 
nism for closing said switch and a latch for 
holding said switch closed, of a latch ac 
tuating member movable in opposite diec 
tions through tripping position, and a 
ratchet connection between said member and 
said latch rigid during movement of said 
member in one direction through tripping 
position and yielding during the return 
movement of said member. 

4. The combination with a switch biased 
to open and comprising operating mecha 
nism for closing said switch and a latch for 
holding said switch closed, of a latch actu 
ating member mounted to move in opposite 
directions through triping position, and a 
pawl mounted on said latch to form a rigid 
projection in engagement with said member 
during its movement through tripping po 
sition in one direction and a yielding pro 
jection during the return of said member 
through tripping position. 
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5. The combination with a switch biased 
to open and comprising operating mecha 
nism for closing said switch and a latch for 
holding said switch closed, of a latch actu 
ating member provided with a cam surface 
and movable in opposite directions through 
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tripping position, and a pawl pivoted to said 
latch to lock in position to engage said cam 
surface during the movement of said mem 
ber through tripping position in one direc 
tion and to yield during the return move 
ment of said member, through tripping po 
sition. . 

6. The combination with a plurality of 
switches biased to open and each comprising 
a latch for holding it closed, of an interlock 
ing member mounted to move between a 
normal and an extreme position and having 
an intermediate tripping position in which 
said member actuates all said latches and 
thereby opens all said switches, means for 
moving said member through tripping po 
sition into extreme position, and means co 
operating with said member to permit said 
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litches to remainin latching position during 
the return of said member from extreme po 
sition to normal position. 

7. The combination with a plurality of 
switches biased to open and each comprising 
a latch for holding it closed, of an interlock 
ing member mounted to move between a nor 
mal and an extreme position and having 
an intermediate tripping position in which 
said member actuates all said latches and 
thereby opens all said switches, means 
whereby any of said switches in opening 
moves said member through tripping posi 
tion into extreme position, and means co 
operating with said member to permit said 
latches to remain in latching position during 
the return of said member from extreme 
position to normal position. 

8. The combination with a plurality of 
switches biased to open and each comprising 
a latch for holding it closed, of an inter 
locking member mounted to move between 
a normal and an extreme position and hay 
ing an intermediate tripping position in 
which said member actuates all said latches 
and thereby opens all said switches, means 
whereby any of said switches in opening 
moves said member through tripping po 
sition into extreme position, and connections 
between each latch and said member where 
by said latches are unaffected by the return 
of said member through tripping position. 
to normal position. 

9. The combination with a plurality of switches biased to open and each comprising 
a latch for holding it closed, of an interlock 
ing member mounted to move between a 
normal and an extreme position and hay 
ing an intermediate tripping position in 
which said member actuates all said latches 
and thereby opens all said switches, means 
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whereby any of said switches in opening 
moves said member through tripping posi 
tion into extreme position, and ratchet con 
nections between said latches and said mem 
ber whereby said latches are actuated as 
said member moves through tripping posi 
tion into extreme position and remain in 
latching position as said member returns 
through tripping position to normal posi 
tion. 

10. The combination with a plurality of switches biased to open and each comprising 
a latch for holding it closed, of an interlock 
ing member mounted to move between a nor 
mal and an extreme position and having an 
intermediate tripping position in which said 
member actuates all said latches and there 
by opens all said switches, means whereby 
any of Said switches in opening moves said 
member from normal to extreme position, 
and pawls coöperating with said member to 
cuse said member to actuate said latches 
during the movement of said member 
through tripping position into extreme posi 
tion and to leave said latches unaffected by 
the return of said member to normal posi 
tion. . . . 

11. The combination with a plurality of 
Switches biased to open and each compris 
ing a latch for holding it closed, of a rock 
ing interlocking member mounted to move. . 
into tripping position to engage with all of 
said latches to actuate them, a pawl mounted 
on each latch to project into the path of 
said member during its movement in one 
directic.; and to move out of the path of 
said member during its movement in the 
other direction, and a lug on said member 
projecting into the path of movement of 
'ach switch, whereby the opening of any 
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switch actuates said member to trip all the 
others and the switches may be reset inde 
hendently of each other. 

12. The combination with a plurality of 
switches biased to open and each comprising 
a latch for holding it closed, of a rocking 
interlocking member having a can surface 
in operative relation to each latch and 
mounted to move into tripping position to 
Nengage with all of said latches to actuate 

10 

115 
them, a pawl mounted on each latch to pro 
ject into the path of said member and there 
by be actuated by said can surface duriny 
its movement in one direction and to move 
out of the path of said member during its 
movement in the other direction and a lug 
on said member projecting into the path f 
movement of each switch whereby the open 
ing of any switch actuates said member to 
trip all the others and the switches may be 
reset independently of each other. 

13. The combination with a plurality of 
switches biased to open and mounted side by 
side, each comprising a pivoted lateh for 
holding it closed, of an interlocking member 
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biased to normal position and Joi Intel () 
rock about an axis parallel to the pivots of position into extrelle positio). ('onnections said latches and having a can stir face in 
operative relation to each latch, a lug on 
said member projecting into the path of 
movement of each switch, and a pawl 
mounted on each latch to folia a projection 
which is rigid (ind -ing: gas said 
as said member is moved by th iling of 
any of said switches and which yields as said 
member returns to lorial p{}sition. 

14. The combination with a lilality of 
autoliatic circuit-bi'eakei's each contising 
a latch for holding it closed it as electio 

an surface 

responsive device for ti{ii}}g said atch, 
of an indepeiade; it latch tictati ig ciliter 
coãperating with a i ::it taic 

O 

all '() () 'il a position through tripping 

whereby ally of silict circuit - reakers in 
opeling noves said let be froli () 'mal 
psition to extreme position, and means 
whereby all said latches are actuated as said 
in ember passes through tripping position 
to extree position and are unaffected by 
the return of said member from extreme 
position to joinial position. 

in witness whereof. I have hereu into set 
may hand this 7th day of December, 1909. 
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