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My invention relates to switch operating mech 
anisms, and more especially to power-operated 
switch 'operating mechanisms, wherein the Op 
eration of a switch or circuit breaker is controlled 
by power as regards the closing of the Switch, 
and by overload tripping means as regards the 
opening of the switch. 
The object of my invention is to provide a 

simple, inexpensive and reliable device for open 
ing a switch protecting a circuit, in case of over 
load or abnormal conditions in the circuit, and 
for closing the switch by power nears upon the 
application to the device of an inpulse produced 
either manually, or automatically by a Suitable 
timing device, which timing device may be driven 
either independently, or by the same or other 
driving means which drives the switch operating 
mechanism, the Switch closing Operation being 
made promptly and reliably upon the application 
of Such impulse. 
Other objects of my invention will appear in 

the further and more detailed description whic 
follows. 

It is common practice to provide a Switch or 
circuit breaker with a power-operated mech 
anism having a motor or solenoid which, when 
energized, operates to close the Switch. It is also 
common practice to provide a switch with a - 
power-operated mechanism in Which the driving 
motor is energized immediately when the Switch 
opens, and in which Suitable devices interposed 
between the motor and the Switch are held in 
effective until it is desired to close the switch, 
one instance of such practice being described in 
my U. S. Patent 1954,849. The advantage of 
starting the motor immediately upon opening of 
the switch is, that the motor will have attained 
Substantially full speed by the time the closing 
impulse is received by the closing mechanism, 
and hence, maximum torque is therefore im 
mediately available to close the Switch. An ad 
ditional advantage is, that the motor may be used 
for other purposes, such as the operation of a 
timing device, during the interval between the 
Opening of the Switch and the time when it is 
desired to effect a closure. The continuous Opera 
tion of the motor during SWitching Operations, 
however, makes possible faulty operation, or 
rather successive operations known as “pumping' 
if the SWitch is closed into a faulty circuit, and 
it is the primary object of this specification to 
describe a mechanism not subject to Such faulty 
or repeated operation when an impulse, either 
from a timing device or from a manual Source 
has been transmitted to the mechanism. 
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Reference is had to the accompanying drawing 

in Which 
Fig. 1 represents a side elevation, semi-dia 

grammatic, of a switch-closing mechanism en 
bodying the features of my invention, the SWitch 
being shown in closed position; 

Fig. 2, a similar view, with certain parts omit 
ted, the switch being in open position; 

Fig. 3, a similar view, differing from the pre 
ceding figures principally in the mechanical link 
age between the switch-closing instrumentality 
and the switch, the latter being shown in closed 
CSition; . . 
Fig. 4, a view similar to Fig. 3, with SWitch in 

open position; 
Fig. 5, an end view of the switch lever; 
Fig. 6, an end view, in third angle projection, 

of the Switch-closing instrumentality shown in 
FigS. 1 and 2. 

Referring to Fig. i., a Switch is connected 
between supply circuit 2 and load circuit 3, the 
switch contacts being controlled by the move 
ment of a switch rod A and attached Switch lever 
5. One end of a bar 6 is adapted to engage a, 
pin or roller on the end of lever 5, the other 
end of bar 6 terminating in an eccentric strap 8 
enclosing eccentric 9 which is mounted on shaft 
O. With the Switch closed as in Fig. 1, and tend 

ing toward an open position thru biasing means 
represented by spring il, bar 6 is therefore in 
terposed between SWitch lever 5 and concentric 
9, and holds the switch in closed position. The 
eccentric 9 may be maintained in this position 
by friction with its strap 8, or a Suitable retain 
ing means, not shown herein, may be employed. 
Upon the occurrence of an overload of pre 

determined intensity in load circuit 3, current 
from current transformer 2 energizes trip coil 
f3, whose plunger 4 rises and strikes bar 6, 
forcing its notched end out of engagement with 
pin. 7, allowing switch to open. The opening 
action of the switch lever 5 closes motor switch 
5, energizing motor 6 thru a suitable motor 
power Source 7, thus rotating disc 8 thru suit 
able gearing, here represented by a worm on the 
motor shaft, and worm wheel teeth on the 
periphery of disc 8. 
To close the SWitch, an impulse, either manual, 

or automatic from an associated timing device 
depresses the leading end of pawl 9 just prior 
to its arrival at the lug 20, which is attached to 
eccentric 9, so that paWl 9 engages lug 20, there 
by causing disc 18 to carry eccentric 9 around 
with it, both disc 8 and eccentric 9 being 
mounted independently on shaft -0. The first 



2,401,801 
3. 

portion of the rotation of eccentric 9 withdraws 
the notched end of bar 6 sufficiently to permit its 
re-engagement with pin 7; the remainder of its 
rotation, completing one revolution, forces SWitch 
lever 5 back into its original position, closing 
switch . At the completion of the revolution 
just described, end 2 of pawl 9 engages fixed 
stop 22, bringing pawl 9 with a wiping action 
Out of engagement with lug 20, thereby stopping 
the eccentric 9. This method of causing One 
complete revolution of eccentric 9 by a single in 
pulse directed at pawl 9 is analagous to the 
motion ordinarily found in punch press mecha 
nisms, and no invention is claimed for this action 
per se. It will be noted also that the closing of 
switch also causes simultaneous Opening of 
motor switch f 5, the inertia of moving parts be 
ing sufficient to complete the revolution of ec 
centric 9. A motor switch having a Snap action, 
which would remain closed until eccentric 9 had 
fully completed its revolution could obviously be 
used to replace the type of switch indicated at 

5, and it is equally obvious that if any associated 
mechanism, such as a resetting device for the 
timing mechanism required motor power after the 
closing of switch , a suitable switch could be 
provided at 5 which would be closed by the 
opening action of Switch , and opened by some 
other instrumentality at a later time. 
In the modification of this switch operating 

mechanism shown in FigS. 3 and 4, the action is 
similar, except that a cam 23 is used instead of 
eccentric 9, and a three-part joined bar assembly 
24-25-26 is used instead of bar 6. In this de 
vice, bar 24 turns about a fixed shaft 27, its free 
end being attached to toggle members 25-26, 
the other end of the toggle assembly being at 
tached to a pin 28 on switch lever 5. In Fig. 3, 
which represents the mechanism in a closed posi 
tion, the assembly 24-25-26 is in compression, 
bar 24 resting on cam 23, switch being held 
closed. The action of trip coil plunger 4 breaks 
toggle 25-26, allowing switch to open. Upon 
depressing pawl 9, lug 20 is engaged, causing 
cam 23 to make one complete revolution, in the 
same manner as previously described for eccentric 
9, the first portion of such revolution permitting 
lever 24 to fall, straightening out toggle men 
bers 25-26, the latter portion raising lever 24 
back into the position indicated in Fig. 3, the cor 
responding pressure serving to force switch lever 
5 back into its closed position by pressure thru 
the straightened toggle members, thus closing 
Switch f. In this case, as in the structure shown 
in Figs. 1 and 2, the pawl 9 is wiped out of en 
gagement with lug 20 upon the completion of one 
revolution, preventing further rotation of cam 23 
until another impulse has been received by 
pawl 9. 
The Word 'impulse' as used herein means the 

application of pressure to pawl 9, whether by 
manual, automatic or remote control means, 
sufficient to cause engagement of pawl 9 with lug 
20. According to the structures shown, such im 
pulse must be effective in so depressing pawl 
9 when the pawl is between fixed stop 22 and 
lug 20, in order that the pawl may be out of reach 
of either at the time it is depressed, and so effect 
proper engagement of the pawl with lug 20. 

I do not desire to restrict this invention to the 
particular construction herein disclosed, as it is 
obvious that other forms may be employed with 
out departing from the spirit of the invention. 
What I claim is: 
1. In switch operating mechanism, the con 
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4 
bination of movable switch contacts, a switch 
lever connected thereto, a thrust member ar 
ranged to move said switch lever to and to main 
tain it in circuit closed position, means for ren 
dering the thrust member inoperative to main 
tain the switch lever in circuit closed position, 
means for actuating the thrust member compris 
ing a rotatable element directly engageable with 
the thrust member, said rotatable element in its 
initial movement being effective to restore ef 
fectiveness of said thrust member and then move 
the thrust member to close said contacts and 
maintain the switch lever in circuit closed posi 
tion, a motor, means for connecting the motor 
with the rotatable element for rotating Said ele 
ment including a clutch member engageable with 
the rotatable element, and means located in the 
path of movement of the clutch member for mov 
ing the same out of engagement with the rotat 
able element when the latter has made substan 
tially a single revolution, whereby the switch 
lever will be maintained in circuit closed posi 
tion and continued operation of the motor will 
not produce repeat operations of the Switch lever. 

2. In switch operating mechanism, the combi 
nation of movable switch contacts, a Switch lever 
connected thereto, a thrust member arranged to 
move said switch lever to and to maintain it in 
circuit closed position, overload responsive means 
for rendering the thrust member in Operative to 
maintain the switch ever in circuit closed posi 
tion, means for actuating the thrust member 
comprising a rotatable element directly engage 
able with the thrust member, said rotatable ele 
ment in its initial movement being effective to 
restore effectiveness of said thrust member and 
then move the thrust member to close said con 
tacts and maintain the Switch lever in circuit 
closed position, a motor, means for connecting 
the motor with the rotatable element for rotat 
ing said element including a clutch member en 
gageable with the rotatable element, and means 
located in the path of movement of the clutch 
member for moving the same out of engagement 
with the rotatable element when the latter has 
made substantially a single revolution, whereby 
the switch lever will be maintained in circuit 
closed position and continued operation of the 
motor will not produce repeat operations of the 
Switch lever. 

3. In switch operating mechanism, the combi 
nation of a switch, a Switch lever connected 
thereto, a thrust member arranged to move Said 
switch lever to and to maintain it in circuit closed 
position, overload responsive means for rendering 
the thrust member inoperative to maintain the 
switch lever in circuit closed position, means for 
actuating the thrust member comprising a rotat 
able element directly engageable with the thrust 
member, said rotatable element in its initial 
movement being effective to restore effectiveness 
of said thrust member and then move the thrust 
member to close said switch and maintain the 
switch ever in circuit closed position, means for 
rotating the rotatable element including a motor, 
gearing connected with the motor, a clutch mem 
ber carried by the gearing and engageable with 
the rotatable element, whereby Said rotatable 
element is actuated by the motor, and a fixed stop 
located in the path of movement of the clutch 
member and arranged to disengage the clutch 
member from the rotatable element when the lat 
ter has made substantially a single revolution, 
whereby the switch lever will be maintained in 
circuit closed position and repeat operations of 
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the switch lever prevented should the motor con 
tinue running. 

4. In switch operating mechanism, the combi 
nation of a switch, a switch lever connected 
thereto, a rotatable element, thrust, means re 
leasably connecting said switch lever to said 
element, overload responsive means for releasing 
the switch lever, a motor, means for connecting 
the motor with the rotatable element including 
a clutch member engageable with the rotatable 
element, and means located in the path of nove 
ment of the clutch member and arranged to effect 
disengagement of the same from the rotatable 
element when said element has moved the switch 
lever to circuit closed position, whereby continued 
operation of the motor will be ineffective to pro 
duce repeat operations of the switch lever. 

5. In switch operating mechanism, the combi 
nation of a switch, a switch lever connected 
thereto, a rotatable element, switch lever actuat 
ing means releasably connecting the switch lever 
and the rotatable element, actuating means for 
the rotatable element including a motor, said 
actuating means being normally free of each 
other, a clutch member carried by the actuating 
means and engageable with the rotatable element, 
and means located in a fixed position in the path 
of movement of the clutch member for effecting 
disengagement of the clutch member from the 
rotatable element when the SWitch lever has been 
moved to circuit closed position, whereby con 
tinued operation of the motor will be ineffective 
to produce repeat operations of the Switch lever, 

6. In Switch operating mechanism, the combi 
nation of a switch, a switch lever connected 
thereto, a rotatable element, switch lever actuat 
ing means releasably connecting the switch lever 
and the rotatable element, actuating means for 
the rotatable element including a motor, said 
actuating means being normally free of each 
other, a clutch member carried by the actuating 
means and engageable with the rotatable element, 
Overload responsive means for releasing the 
switch lever, and means located in a fixed position 
in the path of movement of the clutch member 
for effecting disengagement of the clutch member 
from the rotatable element When the Switch lever 
has been moved to circuit closed position, whereby 
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continued operation of the motor will be ineffec 
tive to produce repeat Operations of the switch 
lever. 

7. In Switch operating mechanism, the combi 
nation of movable switch contacts, a switch lever 
connected thereto, a thrust member adapted to 
move Said Switch lever to and to maintain it in 
circuit closed position, means for rendering said 
thrust member inoperative to maintain said 
switch lever in circuit closed position, means for 
actuating said thrust member comprising a ro 
tatable element, said rotatable element in its 
initial movement being effective to restore the 
effectiveness of said thrust member in closing said 
contacts and maintaining the Switch lever in cir 
cuit closed position, a motor, and means for con 
necting the motor with the rotatable element in 
cluding a clutch member engageable with the ro 
tatable element, and means located in a fixed 
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6 
position in the path of movement of the clutch 
member and effective to disengage the same from 
the rotatable element when the switch lever has 
been moved to circuit closed position, whereby 
CCntinued operation of the motor will be ineffec 
tive to produce repeat operations of the switch 
lever. 

8. In Switch Operating mechanism, the com 
bination of a Switch lever, a rotatable element, 
thrust means comprising a bar 1'eleasably con 
Inected at One end to said switch lever and con 
nected at the other end to said rotatable element, 
Overload responsive means for disconnecting said 
thrust means from said switch lever, actuating 
means effective to produce a predetermined ro 
tative movement of the rotatable element in a 
portion of which movement the thrust means is 
engaged with Said Switch lever and in another 
portion Said Switch lever is advanced to circuit 
closed position, a motor, and means for connect 
ing the motor with the rotatable element, includi 
ing a clutch member engageable with the rotat 
able element, and means located in a fixed posi 
tion. With relation to the path of movement of 
the clutch member to effect disengagement of the 
Same from the rotatable element when the switch 
lever has been moved to circuit closed position. 

9. In Switch operating mechanism, the com 
bination of a switch lever, a rotatable element, 
thrust means comprising a bar releasably con 
nected at One end to said Switch lever and con 
nected at the other end to said rotatable element, 
Overload responsive means for disconnecting said 
thrust means from said Switch lever, actuating 
means effective to produce a predetermined rota 
tive movement of the rotatable element in a por 
tion of which movement the thrust means is 
engaged with said SWitch lever and in another 
portion said Switch lever is advanced to circuit 
closed position, a motor, and means for connect 
ing the motor with the rotatable element includ 
ing a pivoted pawl engageable with the rotatable 
element, and a fixed stop located in the path of 
movement of the pawl and arranged to effect 
disengagement of the same from the rotatable 
element when the Switch lever has been moved 
to circuit closed position. 

0. In switch operating mechanism, the com 
bination of a switch lever, a rotatable element, 
thrust means comprising a bar releasably con 
nected at One end to said switch lever and con 
nected at the other end to said rotatable element, 
Overload responsive means for disconnecting Said 
thrust means from said switch lever, actuating 
means effective to produce a predetermined rota 
tive movement of the rotatable element in a por 
tion of which movement the thrust means is 
engaged with said Switch lever and in another 
portion said switch lever is advanced to circuit 
closed position, a motor, and means for connect 
ing the motor with the rotatable element includ 
ing a clutch, and means for operating the clutch 
to disconnect the motor from the rotatable ele 
ment when the Switch lever has been moved to 
circuit closed position. 

ROBERTS. SEESE. 


