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This invention relates to mechanism for 
effecting the closing, either manually or elec 
trically, of one or several interconnected 
switches, and also for tripping the Switch 
open free from a corresponding movement of 
the closing components of the mechanism, 
and has for its principal object the provision 
of an improved mechanism of this type by 
which the switches can be tripped open rap 
idly with very much less energy than has 
hitherto been required with mechanisms of 
this type. 

In carrying out this object of the invention 
an underset trip free toggle is provided hav 
ing a holding latch which has its latch face 
so inclined that the reaction of the Switches 
tends constantly to move the toggle free 
from the latch and permit its collapse in a 
switch opening direction, and a second latch 
which is responsive to the tripping means for 
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2. 

the switch for holding the toggle holding 
latch against release of the toggle. 

It is desirable to use the same mechanism 
for the control of a variable number of 

* switches and also to control the operation of 
switches which, due to brushes of different 
current carrying capacity, exert widely dif 
ferent forces on the mechanism in a switch 
opening direction. In either case the mecha 'nism, and particularly the tripping mecha 
nism, must be designed to operate satisfac 
torily under conditions which exert a wide. 
range of pressure on the latching mechanism. 

It is a further object of the invention to 
provide mechanism including a toggle hold 
ing latch which is constantly biased by the 
switch reaction for release of the toggle, and 
a second latch which is governed by 
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'ing said foggie holding latch, and adjust 
able means which acts on said second latch 
with a variable force in opposition to the 
switch opening pressure exerted on the latch 
due to the reaction of the switches. As thus 
arranged a very low energy tripping Sole 
noid is adequate to trip the mechanism. 
A further object of the invention is the 

provision with a latch on a latch construc 
tion for releasably holding the mechanism 
locked, of a trip-free switch mechanism 

the 
switch tripping means for releasably hold 

wherein. One latch is carried by and is mov 
able with the mechanism and the other latch is carried by a fixed support, and parallel 
linkage means operatively connecting said 
latches together, whereby to maintain a con 
stant, relation between said latches during 
SWitch closing movement of the mechanism. 
A yet further object of the invention is 

the provision of a toggle holding latch which 
is movable with the switch mechanism and as 
stationarily supported latch which holds the 
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movable latch in toggle holding condition in 
all parts of the travel of the mechanism from 
SWitch Open to SWitch closed position and is 
so arranged that it can release the movable 
latch in any position in which it may be lo 
cated because of the position of the switch 
mechanism, whereby to trip open the switch 
anywhere between open and closed positions. 
Another object of the invention is the pro-. 

vision of switch Operating mechanism in cluding a trip-free toggle, a latch which nor 
) 

mally holds the toggle against breaking, and 
a latch-controlling member for holding the 
latch in engagement with the toggle, the lateh 
moving with the toggle between switch open 
and closed positions while the latch-control 
ling member remains in one position, where 
it is held by a second latch. 
A still further object of the invention is: 

generally to improve the construction and 
performance of Switch operating mecha 
nlSms. 

Fig. 1 is a side elevation of the switch op 
erating mechanism embodying the invention, 
the parts, being shown in the switch closed position. 

Fig. 2 is a detail side elevation showing 
the linkage of the mechanism in the switch tripped position just prior to the resetting: 
of the mechanism. . 

Fig. 3 is a view similar to Fig. 2 with the 
parts in reset position ready for switch clos 
ing movement. 
The switch operating mechanism hereini 

illustrated is adapted to provide for the man 
ual opening and closing of one or more elec 
tric switches connected thereto, and also for 
the opening and closing of the switches by 
electrically controlled means. The switch, : 
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operating mechanism includes a rigid mech 
anism supporting frame 10, fragments of 
which are shown in Fig. 1, in which are jour 
nalled an upper horizontal operating shaft 
12 and a lower and parallel actuating shaft. 
14. The operating shaft 12 in some instances 
may constitute the operating shaft of a cir 
cuit interrupter but it is not so shown in the 

10 present embodiment of the invention. The 
10 mechanism includes a generally horizontal 

rearwardly extended operating crank arm 
16 which is fixed to the operating shaft 12 and a substantially parallel rearwardly ex 
tended actuating arm 18 which is pivotally 
supported at its forward end on the actuat 
ing shaft 14. The operating crank arm 16 
is operatively connected to the switches to be 
controlled by means of a switch rod 19, and 
said crank arm is constantly biased for move 
ment in a counterclockwise direction by the 
operating mechanism of said switches. 

Said operating and actuating arms 16 and 
18 are adapted normally to be releasably con 
nected together for conjoint operation. To 
this end the similar free ends of said arms 
are connected by an inverted trip free toggle 
comprising the upper bent link 20 and the 

30 

lower link, or block, 22 which have a com: 
mon pivotal connection on the pin 24. Said 
toggle links 20 and 22 are pivotally connected 
at their free ends by pivot pins 26 and 28 

35 

respectively to the free ends of Said operating er toggle link 
20 is formed with a lower forwardly-directed 
and actuating arms. The upp 
reflexed end portion 30, whereby in the On 
center position of the toggle links the com 
mon pivotal point 24 can lie below and in di 

40 

pivot point 24 is disposed slightly to the rear. 

rect line with the pivot points 26 and 28. 
Means are provided in the present instance, 
however, definitely to maintain the toggle normally in an underset position in which the 
of the line including the pivot points 26 and 

45 
28, in which position of the links the toggle 
is biased for collapse by the connected switch 
mechanisms. Said means includes an abut 
ment screw 32 which is screw-threaded into 

50 
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the lower portion 30 of the toggle link 20 
and engages an abutment face 34 of the lower 
toggle link 22 by which the angular diver 
gence of toggle links 22 and 20 can be adjust 
ed in an obvious manner. The toggle is held releasably in its normal 
underset condition by a novel latching means 
with which this invention is especially con 
cerned. Said means includes a pair of tog 
gle holding latches. 36, one being behind the 
other in the drawing, which are pivotally 

60 supported on the pivot pil 28 at the end of the 
actuating arm, one on each side thereof. Said 
latches 36 extend rearwardly on opposite 
sides of the toggle link 20 and are provided 
with inclined atch faces 38 which engage a 
pair of latch rolls 40 which are carried one 
on each side of link 20 by a stud 42 which 
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extends transversely through and is fixed in 
the toggle link 20. Due to the inclination of 
the latch face 38, however, the engagement 
of the latches 36 with rolls 40 is not self locking and consequentiy the Switch opening rol 
bias of the switches connected with the mech 
anism exists a definite latch-releasing pres 
sure on the latches. The rolls 40 when re 
leased from the latches can travel over the 
aircuate or cann faces 44 of the latch tails 46 
into a switch open and collapsed position of 
the toggle. - 

S 

A tripping latch 48 is provided for hold 
ing the latches 36 whereby to control the 
release of the latches. Said tripping latch comprises a pivoted bell crank including the 
generally horizontal arm 50 having a latch 
roll 52 at its free end that engages the ver 
tical latch face 54 of the depending arm 60 
of a latch crank which is pivotally supported 
on the actuating shaft, 14. Said latch crank 
also has a rearwardly extended shorter arm 
62 in the free end of which is hooked a tensile 
spring 64. Said spring 64 has its bottom end 
hooked into a stud 68 which is vertically ad 
justably screw-threaded into a horizontal 
portion of the frame 10 whereby constantly to 
bias the latch crank for clockwise rotation. 
The toggle holding latches 36 are each 

provided with a similar depending arm 68 
which arms are parallel with and are sep 
arately connected with the arm 60 of the 
latch crank intermediate its ends by two 
similar horizontally offset links 70. Said 
links 70 are pivotally connected with said 100 

arms 68 and 60 at pivot points 69 and 71 
which are equidistant from the pivot points 28 
and 14 so that the links 70 occupy constantly 
a parallel relation with the actuating arm 18 
regardless of the position of said arm, and 10s 
thus hold the latches in a definite position 
with respect to said arm, where said crank 
arm 60 is held latched. The arrangement 
is such that, with the toggle holding latches 
in engaging position with the rolls 40, in 
mediate, positions of the mechanism, the 
latch crank due to its parallel connection with 
latches, will be in position to have the latch 
face 54 thereof engaged by the roll 52 of the 
tripping latch 48. Said tripping latch is 
held releasably in latching engagement by 
means of a tensile spring 72 which is con 
nected at one end with a vertical arm 74 which 
comprises the other arm of the latch 48 and 
at its other end with an inverted U-shaped 
bracket 76 of a panel supporting frame 78. 
Said frame 78 is supported by a box, or 
magnet frame, 80 which in turn is carried by 125 
the frame 10 of the mechanism. - 

In some cases where the reaction of the 
contact members and the weight of the mech 
anism of the connected switches is insufficient 
to Secure rapid opening of the mechanism, accelerating springs 82 are provided-which 

10 

either switch open or switch closed, or inter 

115 

120 

SO 
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are connected at their upper ends to the 
mechanism frame 10 and at their lower ends 
to the extended ends of the stud 42 which is 
fixed in the toggle link 20. 

It will be evident from the above descrip 
tion of the latching means that the latches 
36 are constantly biased for release of the trip 
free toggles 20, 22, but that such release is 
prevented by the engagement of the station 

lo arily supported tripping latch 48 with the 
latch arm 60. 
The latch construction above described is 

arranged so that the toggle holding latches 
36 and the stationarily supported tripping 

is latch 48 maintain a constant relation with 
each other and with the trip free toggle dur 
ing the travel of the switch mechanism from 
switch open to switch closed position. Thus, 
when the mechanism is moved from the 

20 switch open, mechanism reset position of Fig. 
1, the actuating arm 18 and the parallel links 
70 move in a clockwise direction about their 
pivotal supports 14 and 71. The latch crank, 
and consequently the pivot point 71, remain 

25 fixed during this movement and, due to the parallel linkage including the depending 
arms 68 or latches 36 which are pivotally sup 
ported concentrically with one end of the tog 
gle, these latches maintain a constant relation 

30 with the toggle during this movement and 
hold it locked. . . . . . . . 
The tripping latch 48 is pivotally sup 

ported on a pin 84 of the magnet frame 80 
and has a forwardly extended arm 88, the 

S5 free end of which is engaged by a generally 
horizontal tripping frame 90. Said tripping 
frame 90, in plan view, is generally Y-shape 
and has its trunk portion pivoted on the pin 
84 with the branch portions thereof forward 
ly extended and overlying each a tripping 
pin 94 of the two foremost tripping solenoids 
96, one of which is shown in Fig. 1. A third. 
tripping coil 98 is provided between and at 

45 00 that acts upwardly on a horizontal arm 
102 that is pivoted at its forward end and, 
upon being raised by the pin 100, engages a 
downwardly projecting boss 108 of the trip 
ping frame 90, thus to rotate the frame in 
a clockwise direction to actuate the tripping 
latch. 
Manual means for actuating the tripping 

latch are also provided and include a spring 

50 

reset tripping rod 110 which can be depressed 
55 to engage the vertical arm 74 of the tripping 

bell crank and rotate the tripping latch in 
a clockwise direction to trip the mechanism. 

It is apparent, with the above construction 
and arrangement of the latches, that the 

60 switch can be tripped open at any position 
of the mechanism between switch open and 
closed positions. 

Electrically actuated closing means is pro 
vided including the closing solenoid 116 hav 
ing a plunger 124 which is operatively con 

the rear of coils 96 which has a tripping pin. 

3. 

nected with the actuating arm 18, intermedi 
ate the ends thereof, by means of a link 128 
and a pair of screw-threaded eyebolts 126. 
Means including a compression spring 130 
constantly urges the plunger and the actuat 
ing arm 18 into the elevated switch open po 
sition of Fig. 3 in which the trip free toggle 
latches and the tripping latch are reset and 
the actuating and operating arms are locked 
together for conjoint switch closing move 
ment. - 

70 
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Means are also provided for holding the 
actuating arm 18 and consequently the oper 
-ating mechanism-releasably in a switch closed 
position. Said means includes an underset 
toggle comprising the upper link 134 and the 80 
lower link 136 which have a common pivotal 
connection on the pin 138. The free end of 
the upper toggle link 134 is pivoted on the 
operating shaft 12 and the lower toggle link'85 
136 is pivotally connected at its free end to 
the actuating arm concentrically with the piv 
otal connection of the link 128. The upper ... 
toggle link is provided with an extension 140 
which engages with a pin 142 located mid 
way between the pivot points of the lower 
toggle link in a slightly underset position 

90 

of the toggle and consequently prevents the 
toggle from moving into a set and locked po- 95 sition. The upper toggle link 134 carries a 
latch roll 144 on the pin 138 that is engaged 
by a holding latch 146 which is pivoted on 
the actuating shaft 14. A spring 148 is con 
nected with said latch intermediate its ends 
and with an ear 150 of the actuating arm and 
consequently biases the latch in a clockwise 
direction 
144. 
Means are provided to release the holding 

latch 146 only when the trip free components. 
of the mechanism have been tripped and have 

...100 

into engagement with the latch roll 

105 

reached very nearly the switch open position 
thereof. The latch is consequently provided 
with a rearwardly extended ear 152 which 
carries a horizontally extended stud 154: 
Said stud is slidably received in the lower 
looped end 156 of a spring 158 which con 
stitutes a tripping link between the latch 146 
and the operating crank arm 16. The crank 
arm 16 is provided with a depending ear 160. 
into which the upper end of the spring is 
hooked. The lower extremity of the loop is 

110 

adapted to engage the studi 54 just before 
the crank arm 16 reaches its fully switch open 
position thus to release the holding latch 146. 
and permit the toggle associated therewith to 

20 

collapse, and allow the closing components of 
the mechanism under the action of spring 130 
to move to the switch open and mechanism 
resetting position thereof. ". . 

Provision is also made for closing the switch manually. For this purpose the up per toggle link 134 of the holding toggle is 
provided with an angularly related forward 
ly extended boss 162 which is provided with 



a socket 164 for an operating handle, not 
shown. In closing the switch manually the 
holding toggle 134, 136 becomes an actuat 
ing toggle which moves the mechanism by its 
straightening movement into the Switch 
closed position thereof and by means of the 
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latch 146 holds it releasably in closed posi 
tion as before. . . 

lows: ... . . . ." - - - - 
With the mechanism in the switch closed 

position thereof shown in Fig. 1, the trip 
free components of the mechanism are biased 
for switch opening movement by the reaction 

Cl5 of the connected switches, during, which 
movement the operating crank arm 16 rotates 
in a counter-clockwise direction. Said.com ponents are held against Switch opening: 
movement, however, by the toggle holding 
latches. 36 which hold the trip free toggle 
22, 20 releasably in its underset, position and 
by the stationarily supported tripping latch 
48 which in turn holds the toggle holding 
latch. The operating arm i6 and actuating 
arm 18 are thus operatively connected and 
are both held against Switch opening move 
ment by the latched holding toggle 134,136 
against the action of Spring 130 which acts 
upwardly on the actuating arm. 18. . . . . 

30 When one or another of the solenoids 96, 
98 is energized, as by an overload, the trip 
Iping frame 90 is rotated in a clockwise di 
rection as previously described, thus, in turn 
to rotate the tripping latch 48 clockwise into 

35 a position below and out of engagement with 
the latch face 54. Upon the release of the 
latch crank, under the action of the switch opening bias, the toggle 20, 22 will break to : 
the right and the rolls 40 will travel over the 
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40 as illustrated in Fig. 2. In this figure 
have nearly reached their fully switch open position in which the holding latch 146 is re 
eased. The tail pieces 46 of latches 36 are 
of such length that the rolls 44 always re 
main behind and in engagement with the cam 50 
faces 44 thereof. Upon the release of the holding toggle 134, 186 the actuating arm. 18. 
and its connected. Solenoid move upwardly 
into the position shown in Fig. 3 in which the 

55 mechanism is reset. During the resetting 
movement the inverted tripping toggle 20, 
22 is moved to its normally set position as 
shown in Figs. 1 and 3. During the resetting 
movement of the tripping toggle the latches 
36 and the connected tripping mechanism are 
biased for rotation in a clockwise, direction 

60 

under the action of spring 64. Consequently, 
... the cann faces 44 are held in engagement with 
the rolls 40 during such resetting movement. 

45 of the mechanism and due to the parallel 

The operation of the mechanism is as fol 

rol 144 is moved behind the latch. . . 

- Sumption of the sole 

inclined latch faces 38 of the toggle holding. 
latches and then will ride upwardly, along. 
the cam faces 44 of the latches, the spring 64 
holding the can faces against the latch rolls, 
the trip free components of the mechanism s . struction and arrangement of the parts with. 
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linkage comprising the generally horizontal 
arms 18, and 70 and the vertical arms 68 and 
60 the latch crank is caused to rotate in a 
counterclockwise direction into its normal 
position in which the latch face 54. thereof,70 
is again engaged by the latch roll 52. In this 
position of the mechanism, which is illustrat edin Fig. 3, the operating and actuating arms 
16 and 18 are again locked together ready 
for Subsequent conjoint switch closing move- 5 
ment. The holding toggle 134, 136 is col 

1 lapsed. In the unlatched position of the 
holding latch 146, as shown in Fig. 3 the stud 
154 thereof is located at the bottom extremity of the loop. 156 of spring 158 and is therebyaf . 
prevented from undue rotation in a clockwise 
direction in the early switch closing move 
Inent of the mechanism and before the latch . 

... It will be evident from the above descripop 
tion that by suitably designing the latch 
faces 88 of the toggle holding latches 36, the 
pressure acting on the tripping latch 48 at the 
latch, face 54 can be greatly reduced and 
consequently the tripping solenoids 96, 98 cana0 
be much smaller than would be necessary if 
the whole force due to the reaction of the: 
connected switches were exerted against the 
tripping latch. It is found in practice that 
Where formerly the power consumption of ac: , 
Solenoid for tripping the single latch mecha 
nism associated with a certain switch was one 
thousand watts that with the latch construc 
tion of the present invention the power co 

oid can be reduced to 200 
thirty-five watts. . . . . . . . . . . . . By adjusting the pull of spring 64 and the 
diameter of latch roll 40 the remaining thrust 
which is imparted to the tripping latch can 
be adjusted to compensate for a considerable0 
Variation in the reaction of different switches 
on, the mechanism, while maintaining a suit AE light pressure against the tripping latch 
ace. . . . . . . . . . . . . . . . . . . . . . . . Various changes may be made in the consile 
out departing from the scope of the inven 
tion. . . . . . . 
I claim: . . . . . . . . . . . . . . ; 1. Switch operating mechanism includingll 

an operating member which is biased for 
switch opening movement, an actuating neme . 
ber, a collapsible connection between said 
members releasably connecting them for con 
joint Switch closing movement, a latch carried;120 
by said actuating member for holding said 
connection. against ... collapse, a stationarily 
Supported tripping latch arranged to hold 
Said holding latch against release of said con 
nection, and tripping means for actuating, 
said tripping latch. . . . . . . . . . . . 

2. Switch operating mechanism includin 
a pivoted operating member which is SES 
for switch opening movement, a pivoted 
actuating member also biased for switch also 
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opening movement, a normally under-set 
toggle connecting the free ends of said mem 
bers, a toggle holding latch movable with 

O 
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the switch mechanism, a stationarily-sup 
ported latch having means which holds the 
movable latch in toggle holding condition in 
all parts of the travel of the mechanism, and 
means for tripping the stationary latch to ef 
fect the tripping of the movable latch. 
a pivoted operating member which is biased 
for switch opening movement, a pivoted actu 
ating member also biased for switch opening 
movement, a normally under-set toggle re 
leasably connecting the free ends of said oper 
ating and actuating members, a toggle hold 
ing latch carried by and movable with said actuating member, a stationary latch which 
holds the movable latch in toggle holding 
condition whereby to lock said operating and 
actuating members releasably together in all 
parts of the travel of the mechanism, and 
means for tripping said stationary latch to 
effect the tripping of the movable latch. 

4. Switch operating mechanism including 
a pivoted operating member which is biased 
for switch opening movement, a pivoted ac 
tuating member also biased for switch open 
ing movement, a normally under-set toggle 
releasably connecting the free ends of said 
operating and actuating members, a toggle 
holding latch carried by and movable with 
said actuating member, a stationary latch 
which holds the movable latch in toggle 
holding condition whereby to lock said oper 
ating and actuating members releasably to 
gether in all parts of the travel of the mecha 
nism, means to hold said actuating member 
releasably in switch closed position, means 
to trip said stationary latch to effect the 
tripping of said movable latch and the switch 
opening movement of said operating member 
free from said actuating member, and means 

50 

responsive to the switch opening movement 
of said operating member to release said a,c- 
tuating member and reset said movable and stationary latches. 

5. Switch operating mechanism including 
pivoted switch operating and actuating 
members having means for biasing them 
separately in a switch opening direction, 
means connecting said members releasably 
together for conjoint switch closing move 
ment including a normally under-set toggle 
which connects the free ends of said mem 
bers, and latching means including a mov 
able latch carried by said actuating member 
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having a holding connection with said tog 
gle, and a stationary latch for holding the 
movable latch in toggle holding condition, 
the connection between said stationary and 
movable latches being such that said latches 
remain in the aforesaid holding relation in 
all parts of the Switch closing movement of 
said mechanism, and means for tripping 

5 
said stationary latch to effect the release of: 
said toggle. , 6. Sich 

rately, in a switch opening, direction, means 
connecting said members releasably together. 
for conjoint, switch closing movement includ 
ing a normally under-set toggle which con 

3. Switch operating mechanism including 
latching maains including a movable latch. 
carried by said actuating member having a 
holding connection with said toggle, and a 
stationary latch for holding the movable 
latch in toggle holding condition, the con 
latches being such that said latches remain 
in the aforesaid holding relation in all parts, 
of the switch closing movement of said mech 
anism, a second toggle releasably holding 
said actuating member in switch closed posi 
tion against its bias, a latch controlling the 
collapse of Said toggle, means to trip said 
mechanism including means acting on said 
stationary latch to trip it and effect the trip 
ping of said movable latch, whereby to per 
mit opening movement of said operating 
member free from said actuating member, 
and means which acts only in the latter part 
of the switch opening movement of said 
Operating member to release the latch on said 
Second toggle, whereby to permit, said actu 

operating mechanism including 
pivoted switch operating and actuating mem 
bers having, means for biasing them sepa 

nects the free ends of said members, and 75 

80 
nection between said stationary and movable 

70 

85 

90 

ating member, to move to switch open and 
mechanism resetting position. . . . . . . 

7. Switch operating mechanism including 
pivoted switch operating and switch actuat 
ing arms, a normally under-set inverted tog 
gle releasably connecting the free ends of 
said arms, a pivoted latch carried by said actuating arm for holding said toggle re 
leasably in the aforesaid position, a station 
ary latch for holding said movable latch in 
toggle holding condition, said stationary and 
movable latches having a parallel motion 
connection whereby, they maintain holding 
Switch closing travel of said mechanism, and 
means to trip said stationary latch to effect 
the tripping of the movable latch and the 
release of said operating arm. . . . 

8. Switch operating mechanism including 
pivoted switch operating and switch actu 

ill 

ating arms, means operatively connecting 
Said arms including a normally underset.in 
verted toggle, means biasing said mechanism 

95 

100 

O 

relation with said toggle in all parts of the 

5 

120 
for Switch opening movement, means for 
holding. Said toggle releasably in the afore 
Said underset position including movable and 
stationary, holding latches, said movable 

toggle and said stationary latch being car 
ried by a fixed support and having an opera 
tive holding connection with said movable latch, and means for tripping said stationary 

latch being carried by said actuating arm 
and having a holding engagement with said 

5. 
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latch and consequently for tripping said 
movable latch to effect the collapse of said 
toggle. . . . 

9. Switch operating mechanism including in ing pivoted operating and actuating arms, a generally horizontal pivoted switch oper 
ating arm which is biased for switch opening 
movement, a generally horizontal pivoted 
actuating arm which is separately biased for 
Switch opening movement, a normally under 
set inverted toggle for releasably connecting 
the free ends of said arms together for con 
joint switch closing movement thereof, a 
latch pivoted to the free end of said actuat 
ing arm having an inclined latch face which 
engages an intermediate point of said toggle 
in the underset straightened position thereof, 
said latch having a depending arm which ex 
tends below said actuating arm, a latch crank 
pivoted concentrically with said actuating . . 'A' " ' ing said lateh crank arm, means constantly: arm having a depending arm which is par 
allel with the depending arm of said latch, a gage said latch, tripping means for said sta-, link which is parallel with said actuating 
arm pivotally connecting the depending arms 
of said latch and latch crank, a stationarily 

25 supported latch engaging said latch crank 
arranged to hold said latch crank and conse 
quently through said connecting link to hold 
said toggle holding latch in toggle locking 

30 

40 

position, and means to trip said stationary 
latch and effect the collapse of said toggle. 

10. Switch operating mechanism includ 
ing a pivoted switch operating arm, a pivoted 
switch actuating arm, means including a nor 
mally underset tripping toggle releasably 
connecting the free ends of said arms to 
gether for conjoint switch closing movement, 
switch closing means operatively connected 
with said actuating arm, said arms being 
biased for movement into a switch open po 
sition thereof, means including a latch for normally holding said tripping toggle in set 
position, whereby to permit switch closing 
movement of said operating arm by a corre 

45 sponding movement of said actuating arm, means releasably holding said latch in toggle 
engaging position including a second latch 
having a fixed pivotal support, and means 
operatively connecting said latches, the sup 

50 port for said latches and the connecting 
means therefor being such that the position 
of said latches relative to each other and rel 
ative to said toggle remains unchanged dur 
ing the movement of the mechanism between 

65 

55 Switch open and switch closed positions. 
11. Switch operating mechanism includ 

ing a pivoted operating member, a pivoted 
actuating member, means operatively con 
necting the free ends of said members for 
conjoint Switch closing movement, switch 

60 closing means for said actuating member, 
means constantly biasing said actuating 
member in switch opening direction, a 
latch carried by, the mechanism for hold 
ing it closed, a stationary latch having means 
for holding said first latch against release of 

said mechanism, and means to release said 
mechanism including means to trip said sta 
tionary latch. . . . . - . . . . . . . . 

12. Switch operating mechanism include 
separate means biasing them for switch open 
ing movement, a normally underset toggle 
connecting the free ends of said arms, a latch 
carried by said actuating arm at its free end for holding said toggle against collapse, said f 
latch having an integral arm which depends 
below said actuating arm, a latch crank 
pivoted concentrically with said actuating 
arm having a latch engaging arm which de 
pends below said actuating arm, a thrust link 
which is parallel with said actuating arm 
pivotally connecting said movable latch arm 
with said depending latch crank arm, a star. 
tionarily-supported latch releasably engag 
biasing said latch crank in a direction to en 
tionarily-supported latch for effecting the 
release of said latch crank, whereby to per 
mit said movable latch to release said toggle 
and permit said operating member to move 
in a switch, opening direction, means to hold 
said actuating arm releasably in switch closed 
position during the aforesaid opening move 
ment of said operating arm and thereafter to 8 
release said actuating arm for switch open 
ing movement, whereby to permit said mech 
anism to move into a reset position. : 

13. Switch operating mechanism including 
pivoted operating and actuating arms, means 0. 
releasably holding said actuating arm in 
Switch closed position, a breakable toggle con 
necting said arms and arranged to be set to 
hold said operating arm in switch closed posi 
tion and to break to permit movement of said ibs. 
operating arm to switch open position, said 
actuating arm being movable independently 
into Switch open position to reset said toggle, . 
and means to hold said toggle from breaking 
in both switch open and closed positions com 0 
prising a latch pivoted on and movable with 
said actuating arm and releasably engages 
able with said toggle, a stationarily located 
latch member and a latch engaged therewith 
for holding said first latch in toggle holding 15 
position, and mechanism connecting said latch 
member and toggle holding latch for main 
taining said toggle holding latchin a definite 
unchanging relation with said latch member 
during movement of said toggle holding latch 20 
between switch open and closed positions of 
the mechanism. ' ' . . . . . . . . . . . . 

14. Switch operating mechanism including 
pivoted operating and actuating arms, means releasably holding said actuating arm in 125 
switch closed position, a breakable toggle 
connecting said arms and arranged to be setto, 
hold said operating arm in switch closed 
position and to break to permit movement of 
said operating arm to switch open position, 130 
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said actuating arm being movable independ 
ently into switch open position to reset said 
toggle, means to hold said toggle from break 
ing in both switch open and closed positions 
comprising a latch pivoted on and movable 
with said actuating arm and releasably en 
gageable with said toggle, a stationarily 
located latch member and a latch engaged 

i 

there with for holding said first latch in toggle 
holding position, mechanism connecting said 
latch member and toggle holding latch for 
maintaining said toggle holding latch in a 
definite unchanging relation with said latch 
member during movement of said toggle hold 
ing latch between switch Open and closed posi 
tions of the mechanism, said connecting 
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mechanism including a link e 
nected with said toggle holding latch and 
latch member, and said toggle holding latch, 
latch member, link and actuating arm com 
prising a parallelogram linkage. 

15. Switch operating mechanism includ 
ing the combination of pivoted actuating and 
operating levers that are parallel in all oper 
ative positions thereof, a breakable connec 
tion between them, a latch carried by one of 
said levers for holding said connection releas 
ably against breaking, a pivoted latch-hold 
ing member, a link pivotally connecting said 
latch and latch-holding member and disposed 
parallel to said latch holding lever in all posi 
tions of the latter, and a second latch for re 

pivotally con 

leasably holding said latch-holding member. 
16. Switch operating mechanism as de 

fined in claim 15 wherein said latch-holding 
member is pivoted concentrically with said 
latch-carrying lever. 

17. Switch operating mechanism including 
the combination of pivoted actuating and 
operating level's that are parallel in all oper 
ative positions thereof, a breakable connec 
tion between said levers including a latch 
nnovable with said connected levers for releas 
ably holding said levers connected, a pivoted 
atch-holding member, a link that is parallel 
with said level's in all operative positions 
thereof pivotally connecting said latch and 
latch-holding meaber, and a second latch for 
releasably holding said latch-holding mem 
e. 

18. Switch operating mechanism including 
the combination of pivoted actuating and 
Operating levers that are parallel in all oper 
ative positions thereof, a breakable connec 
tion between said evers, a pivoted holding 
member, a link that is parallel with said levers 
in all operative positions thereof pivotally 
connecting said holding member and break 
able connection, and means for releasably 
holding said holding member. 

in testimony whereof, I have signed my 
name to this specification. 

HENRY P. PINKHAM. 
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