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This invention relates to electric oil switches 
of the kind that may be tripped either electro 
magnetically cr manually and which are re 
closed manually and are maintained in the closed 
position mechanically. Whise this invertion is 
particularly applicable to switches of this kind, 
especially high voltage oil switches, it is not lin 
ited to such Switches and is applicable to slee 
trical switches it: general that are used ioi in 
terrupting arge currents or currents at high. 

: 

5 

voltage. 
In opening high volage SWitches, it is partic 

ulaiy inportant at the contactS 28 Separated 
at a nihirun Speed in order to reduce as fai 
as possible the period of arcing and, to keep the 
arc, as long as it does exist, in the middle of the 
tank to prevent the burning of the tank Wail 
by the establishEiert of an arc between the SWitch 
contact and the tainik Wall. 

Consider a single pole oil circuit breaker opeia 
ing a Single phase short, circuit and aSSure the 
current to be decreasing in accordance With the 
usual Sire law. As he citiest decreases a point, 
is reached at, which tie assistance of the i:- 
ceaseS riore rapidly than te curret, decreases 
and consequently the VCltage drop a CrOSS the arc 
begins to build up. As this process conties a 
poi;t is reacci wiece tile poetia ragliad to 
raintain the arc at the cuirant then fio Wiig is 
greate; than the instantaneois value of the volt 
age a COSS the arc. At this instant, a "c Corduc. 
tion ceases (that is the arc goes out) but coin 
duction continues through the still partially 
ionized gas bubbles, the gas acting as if it Were 
a Simple resistance. A Very Short time later, say 
one or two selectricai degrees, the current is zero 
in accordance with the Sile law. At this instant, 
the rate of change of Current is a maximum and 
the voltage drop across the gas bubbie, formed 

A very short period of time later, the 
voltage has a finite and increasing value in the 
reverse direction, the conduction through the gas 
bubble again being what Steinmetz describes as 
“residual vapor conduction,' no arc having yet 
been reestablished. The resistance of the gas bulb 
ble to this type of conduction is high and, as the 
current increases, a point is soon reached at 
which RI drop across the gas bubble is equal to 
the full instantaneous value of the generated 
Voltage, assuming of course, that the gas bubble 
has not been broken down at a lower potential. 
During the brief period just described, while the 
arc is Out, the gases have become, to a great ex 
tent, deionized. 

It is interesting to note that the rate of deioni 

(C. 200-89) 
zation increases as the pressure increases al 
though in less than a direct ratio. This explalns 
the fact, long realized, that increased preSSure 
lade maintenance of an arc moie difficult. 

During this same period of time, the gas bubble 5 
has been expanding more or less rapidly depend 
ing on the pressure developed within it during 
the previous half cycle. The energy liberated at 
an arc is, of course, the product of the current 
in the arc and the voltage across it at any in 
stant, integrated over a period of time. The en 
ergy so liberated is absorbed in raising the oil in 
contact with the arc to the temperature or Wa 
porization and in vaporizing it. The application 
of a given quia;itity of energy to a given oil at . ; 
a given rate and temperature will produce a given 
arlount of oil vapor. Thus for a Specified oil 
SWitch, the gas generated per arc in any given 
half cycle is approximately proportional to the 
current in that arc since the rate of energy lib 
eration is proportional to the current. Oil Wapor 
tends to occupy a greater Volume than the oil 
fron Which it was formed and therefore, the gas 
formed by the arc will be under pressure. The 
total quantity of gas generated during an opera 
tion (measured in units of weight) is more or 
less directly related to the total energy liberated 
at the arc. 
In the large electric Systems of the present 

type, the current that a Switch must break un 
der a short circuit is enormous and the energy 
available at the arc is correspondingly great. 

Since the energy is liberated in an exceedingly 
short period of time the pressure within a few 
inches of the arc reaches a high value and the 
expansion of the bubble formed takes place with 
almost explosive rapidity. There is a violent mo 
tion of the oil away from the contacts. Since 
the extinguishment of the arc is assisted by the 
cooling action and the pressure of the oil, it is 40. 
inportant that fresh oil should constantly sur 
round the arC. 
According to my present invention, I provide 

a Switch having a high opening speed, obtained 
by moving both contacts of the Switch simulta- 45 
neously. Each contact draws its own arc in the 
Center of the tank, both arcs being adjacent one 
another. The direction of flow of current in the 
two al"CS is Such that they repel one another, 
thereby minimizing the possibility of both arcs 50. 
merging into one. The arcs are adjacent and, 
at the instant of formation, rather close to one 
another. By this arrangement the violent mo 
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tion of the oil at either one of the arcs tends to 
force fresh oil around the contacts between which 55. 
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2 
the arc is drawn. Thus each arc increases the 
rate of cooling by the oil adjacent the other 
arc. There is also a possibility that the explosion 
produced at one arc increases the hydrostatic 
preSSure at the other arc during the short pe 
riod of time that it exists, thereby increasing the 
rate of deionization of the gases when the arc 
goes Out upon the current passing through the 
Zero Value at each half cycle during the aircing 
period. 
The present invention further contemplates 

the use of a single operating shaft for operating 
both contact carrying arms, the arms being oper 
ated from the shaft by a novel link arrangement 
SO constructed that approximately equal angular 
movement of the arms is obtained throughout 
the entire range of travel. 

In a polyphase System, it is advantageous to 
Operate all poles of the switch from a common 
Shaft. It is therefore the common practice to 
place the SWitches as close together as possible 
With the operating shaft extending through all 
of the Switch tanks. To protect the portion 
of the operating shaft that extends between the 
tanks from the Weather there is provided a cover 
Or housing Surrounding the shaft. I have found 
that gases frequently creep along the shaft from 
One pole unit to another. This is very objection 
able, for an explosion in one tank may thereby 
be communicated along the operating shaft with 
destructive effect to the other pole units. It is 
an object of this invention to prevent the creep 
age of gases along the shaft and thus prevent 
the communication of explosions from one tank 
to another. In the structure here illustrated this 
is accomplished by providing a flame proof seal 
along the shaft between the pole units. 
Seal consists of a babbited bearing carried by each 
protective housing between the pole units. The 
bearings not only prevent the creepage of gases 
along the shaft but also support the shaft be 
tWeen the pole units. The supporting of the 
shaft between the pole units is of considerable in 
portance in itself, Since the total length of the 
shaft in a three phase system of even medium 
Woltage is considerable. 
The Operating mechanism of Switches of the 

kind here contemplated is generally held in the 
closed position by a latch which may be tripped 
either manually or electromagnetically. In 
SWitches. With Which I am familiar the latch or 
equivalent toggle generally rides with the operat 
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ing link and is therefore subject to intense jars 
during closing. Another objectionable feature of 
Such arrangements is that the latch has an ap 
preciable Velocity during the closing movement 
and it frequently causes faulty tripping of the 
SWitch at that time. 
comes this difficulty by mounting the latch inde 
pendent of the operating linkwork so that the 
latch SWings about a stationary axis. By this ar 
rangement the movement of the latch during the 
closing of the switch is reduced to simple rotation 
through a small angle, and the switch may be 
tripped at any time independent of the position 
of the operating handle. 

It is a further object of this invention to pro 
wide a Switch closing mechanism so arranged that 
an Overtravel of the closing handle cannot pro 
duce an Over stressing of the brushes. This is 
obtained by providing a double toggle arrange 
ment wherein the links of the toggles approach 
alignment as the brushes reach the normal closed 
position, hence an over travel of the handle can 
not force the brushes to move appreciably closer 

The 

The present structure over 

2,145,140 
together. It is however to be understood that the 
invention is not limited to Such an arrangement, 
The SWitch is provided with an accelerating 

Spring to accelerate the opening movement and 
With a decelerating Spring which is brought into 
action near the end of the opening novement to 
first decelerate the movement of the operating 
partS and as the parts come very close to their 
limit of travel the direction of application of the 
force of the decelerating spiring is reversed, thus 
effectively preventing a rebound of the moving 
part. 
The attainment of the above and further ob 

jects will be apparent from the following Specific 
cation taken in conjunction with the accompany 
ing dra Wings forming a part thereof. 

In the dra Wings: 
Fig. 1 is a side View of the operating mecha 

nism taken With the cover renoved, showing the 
Operating paits in the ciosed position; 

Fig. 2 is a fragmentary view similar to Fig. 1 
showing the position of the operating parts when 
the SWitch is in the open position; 

Fig. 3 is a section taken along the line 5-5 of 
Fig. 1; 

Fig. 4 is a section taken along the line 6-6 of 
Fig. 1; 

Fig. 5 is a fragmentary view showing the trip 
ping latch; and 

Fig. 6 is a detail view taken along the line 8-8 
of Fig. 1 
While ordinarily the operating mechanism is 

connected to three SWitches, it is understood that 
the same could be used to operate one switch or 
any number of switches as desired. A common 
shaft extends through all the Switches and is 
adapted to be rotated by the Switch operation 
mechanism for controlling the switches. 
tripping mechanism may be operated electro 
magnetically by means of suitable trip coils lo 
cated within the casing, or may be operated 
manually by the lever f2. A pointer 3 on the 
Outside of the casing indicates. Whether the 
SWitches are in closed or open position. Refer 
ring now to Fig. Wherein the Operating mech 
anism is shown in the closed position, the nain 
shaft enters the housing and carries the crank 
plate which is keyed thereto. line ink con 
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Sisting of the parts 3 and 4 forms a toggie With 
the link. 5, the opposite end of which is supported 
on but free to rotate about the pin 6. The 
link consisting of the parts 7 and 8 pivoted to 
gether at S is pivoted at 2 to the toggle formed 
by the links 4 and 5. The member 7 is rig 
idly attached to a short shaft which is operated 
by the handle 2 (Fig. 4). Since the member 
3 is pivoted to the plate , there is thus ob 

tained a double toggle Which is capable of exert 
ing a very great force at the main shaft With 
a small effort at the handle 2. The pin & which 
carries the reaction of the toggle is itself the cen 
ter pin of a third toggle reacting on the station 
airy pin. 25. The toggie consisting of the links. S 
and 26 is maintained in extended position by the 
link 2 which, in conjunction. With the link formined 
of the parts 23 and 29, forms a fourth toggle which 
is maintained in the extended position by the 
latch 30 when the crank plate f is rotated in the 
closed position. 
The release of the latch 36 permits the toggle 

formed by the links 2 and 28-29 to break up 
Ward, moving the pin about the pin 25 as a 
center With the link 26 as the radius. This is 
equivalent to breaking the toggle formed by the 
links 5 and 26 and the pin 20 thus swings about 
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2,145,140 
the pin 9 as a center, permitting the links formed 
by the members 3 and 4 to move downward and 
allow the crank plate f to rotate to the open 
position under the action of the compressed accel 
erating spring 35. This movement, it is to be 
noted, is independent of the operating handle f2 
and the member 7 fixed thereto. With the 
Switch in the released position the link mechanism 
occupies the position shown in Figure 2. To re 
close the switch, the operating handle 2 is first 
moved to the closing position shown in dotted 
lines in Figure 2 and is then returned to its initial 
position. Movement of the handle to the dotted 
line position shown in Figure 2 rotates the lever 
7 in a clockwise direction, thus drawing the 

toggle formed by the links 5 and 3-4 to the 
position shown in the dotted lines in Figure 2. 
This draws the pin 6 about the pin 25 as center, 
thereby drawing the toggle formed by the links 27 
and 28-29 downward beneath the latch 30. If 
the latch 30 is being held open at this time, the 
movement of the handle f2 is of no effect, and 
upon the restoration of the handle 2 the link 
mechanism is restored to the position shown in 
Figure 2 with no effect upon the shaft O. If the 
latch is not held open by the electro-magnetic 
coils, it is first pushed back by the roller 3 and, 
as the roller rides over the can Surface of the 
latch, the latch drops back and locks the roller 3 
against upWard movement upon the restoration 
of the handle 2. 
Upon restoring the handle f2 to the position 

shown in full lines in Fig. 2, the member 7 is 
rotated in a counterclockwise direction forcing 
the toggle formed by the links 5 and 3-f4 to 
the right, said toggle bearing against the pin 6 
which is now held against movement in a clock 
wise direction by the link 2 that is held station 
alry by the latch 30 and the links 28-29. As a 
result, the toggle formed by the link 5 and links 
3-4 is reset, thereby causing the crank plate f 

to rotate in a clockwise direction compressing the 
spring 35. By reason of the action of the link 
Work shown, it is apparent that the shaft fo can 
not be moved beyond the position shown in Fig. 1 
even though the handle f2 is moved beyond its 
normal position. This is so since with the handle 
2 in its normal position the links 7 and 8 are 
almost aligned, and upon the further rotation of 
the link f T in a counterclockwise direction, the 
pin 20 is drawn very slightly to the left rather 
than to the right, hence the shaft fo is not rotated 
in a counterclockwise direction beyond the posi 
tion shown at Fig. 1. This action effectively pre 
vents overstressing of the brushes due to a possible 
over-travel of the handle 2. 
With the mechanism in the closed position, 

movement of the handle 2 through approxi 
mately five degrees towards the open position, that 
is, in a clockwise direction, causes the crank arm 
2 to move the link 22 downward against the 
finger 30' integral with the latch 30, releasing the 
latch to permit the tripping of the circuit breaker 
in the same manner as though the latch had been 
tripped electro-magnetically. 
In resetting, the cam 23 (Fig. 2) through a 

spring connection causes the upper end of the link 
22 to rotate about a guide pin passing through a 
slot in the link 22, and the roller 3 may then be 
forced under the can Surface of the latch 30 to 
permit the Swinging of the Switch to the closed 
position, as previously described. 
The rod 40 is pivoted at the pin 4 to the crank 

plate and passes freely through an opening in 
the stationary plate 42. With the apparatus in 

3 
the closed position, as shown in Fig. 1, the spring 
35 is under compression and exerts a powerful 
tangential force tending to rotate the shaft 0 in 
a counterclockwise direction, that is, to the open 
position. The latch 30 acting through the link 
Work previously described prevents the rotation of 
the shaft. The compression of the spring 35 may 
be adjusted at the lock nuts 43, and the length of 
stroke of the rod 40 may be adjusted at the lock 
nut 44. When the switch is in the closed posi 
tion, the decelerating spring 50 is not stressed. 
As the crank plate f l rotates to the open position, 
the Spring 50 comes into action near the end of 
the opening movement, is compressed and exerts 
a force on the crank plate which has a power 
ful tangential component. The force exerted by 
this Spring may be adjusted by means of lock nuts 
Similar to the nuts 43 for adjusting the spring 35, 
and can be set to reduce the velocity of the moving 
parts to a low value, which is just Sufficient to 
carry the point 5f acroSS a line drawn from the 
center of the shaft 0 through the center of the 
decelerating Spring rod guide support 53. 
The COmponent of the force exerted by the 

Spring 50 tangent to the crank disc is reversed in 
direction as the pin 5 passes dead center near the 
end of the stroke, and it then tends to force the 
mechanism slightly further open. Actually this 
force carries the mechanism a very short distance 
further until the stop 44 engages the stationary 
plate 42. The mechanism is thus brought to rest 
at the end of the stroke without shock and the 
rebounding of the parts is thus effectively pre 
vented. The stop 44, being adjustable, the loca 
tion of the Switch parts in the open position may 
be accurately fixed. 
The automatic tripping of the latch 30 is 

brought about by the plunger of any of the elec 
tro-magnets 60, of usual construction, raising the 
pivoted lever 6 in a manner apparent from Fig. 4 
of the drawings. The rate at which any of these 
magnet plungers may rise is controlled by a novel 
time-delay device in the form of a dash pot 65. 
The dash pot consists of a cylinder closed at its 
lower end and containing a Suitable liquid which 
is of an approximately constant viscosity between 
the temperature limits anticipated. A piston disc 
66 is rigidly attached to the lower end of the verti 
cal rod 67 carrying the trip coil armature, and is 
restrained against rotation by a Spring wire guide 
70 engaging one of several notches in the periph 
ery of a disc 68 rigidly attached to the vertical rod 
immediately above the dash pot. Resting upon 
the piston 66 is a disc 69, the outside diameter of 
which is equal, except for mechanical clearance, 
to the inside diameter of the cylinder. 
The disc 69 is free to move vertically on the rod 

67 but is held from rotation about its vertical 
axis by a vertical guide 64 extending the length 
of one Side of the dash pot adjacent to its 
inner circumference. The piston 66 and the disc 
69 are each provided with a plurality of holes at 
the same distance from the center, which holes 
may be made to line up, to close one another, or 
to assume intermediate positions by rotating the 
rod 67. The rod 67 may be held in any rotated 
position by selecting the notch in the disc 68 
which engages the stationary wire guide 70. By 
this adjustment the resistance against upward 
movement of the piston 66 through the oil may 
be varied. On the re-set stroke, which is accom 
plished by gravity, the resistance of the liquid 
tends to hold the disc 69 while the piston 66 drops 
more rapidly. Once the piston 66 has sepa 
rated from the disc 69, the full area of the holes 7 
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4. 
in the disc 69 is exposed and the disc follows 
the piston to the re-set position with a minimum 
delay. The auxiliary Switch 47 controls a sig 
nailing circuit to indicate whether the main 
switch is open or closed. 
The casting 85 is firmly secured to two Sup 

porting channel beams 94 and supports the oil 
tank 95. The oil tank is supported from the 
cover 85 by four bolts 96 placed one at each cor 
ner of the tank. The shanks of the bolts are 
turned down to a diameter less than that at the 
root of the threads and are so proportioned that a 
Small but distinct elastic stretch will result before 
the material is stressed to the elastic limit. The 
bolts. 95 are made of a material having a low 
modulus of elasticity combined with a high elas 
tic limit. By this means a resilient support for 
the tank is obtained. 

In compliance with the requirements of the 
patent statutes, I have herein shown and de 
scribed a preferred embodiment of my invention. 
I do not wish to be limited to the precise struc 
ture here shown, the same being shown for illus 
trative purposes only. What is believed to be 
new and desired to be secured by Letters Patent 
is: 

1. In an electric switch operating mechanism, 
an operating shaft having a limited angular 
movement, a Spring for decelerating the nove 
ment of the shaft as the shaft approaches the 
limiting. Switch opening position, said Spring 
being in substantially its unstressed condition 
when the mechanism is in its normal closed posi 
tion, the Spring being connected at one end 
thereof, to be moved by the shaft to approach a 
position extending radially of the shaft as the 
shaft approaches the full open position and to 
reach the radial position slightly before the shaft 
reaches its limiting position, whereby the direc 
tion of force of the decelerating Spring is re 
versed as the same paSSes the radial position. 

2. In an operating mechanism for electric 
Switches accelerating means for accelerating the 
movement of the switch from the closed position 
to the open position, a stop for limiting the move 
ment of the Switch, and decelerating means effec 
tive as the shaft approaches the limit of motion 
in its SWitch opening direction to first decelerate 
the movement of the shaft. and then accelerate 
the movement. 

3. ASWitch Operating mechanism including a 
Switch operating member biased to its open posi 
tion, an actuator for the mechanism, a link 
pivoted to the operating member, a second link 
pivoted to the first link and pivoted to the actu 
ator, a toggle guiding the movement of the pivot 
between the two links, and means for releasably 
retaining the knuckle of the toggle against 
breaking, one of the members of the toggle and 
the first mentioned link being in position of 
toggle when the Switch is closed whereby the first 
mentioned toggle takes the thrust of the bias 
on the operating member. 

4. A Switch Operating mechanism including a 
switch operating member biased to its open posi 
tion, an actuator for the mechanism, a link 
pivoted to the operating member, a second link 
pivoted to the first link and pivoted to the actu 
ator, a toggle guiding the movement of the pivot 
between the two links, and means for releas 
ably retaining the knuckle of the toggle against 
breaking, said means comprising a second toggle 
extending between the first toggle and a fixed 
point and a latch holding the second toggle to 
hold the knuckle of the first toggle, one of the 

2,145,140 
members of the first toggle and the first men 
tioned link being in position of toggle. When the 
switch is closed whereby the first mentioned 
toggle takes the thrust of the bias on the Oper 
ating member. 

5. A switch operating mechanism including a 
switch operating member biased to its open posi 
tion, a toggle extending between said member 
and a movable point, actuating means connected 
to the knuckle of said toggle and holding Said 
knuckle against breaking when the mechanism is 
in its Switch closed position and including a pair 
of links approximately in toggle position. When 
the mechanism is in its switch closed position, 
and releasable means for holding Said nowable 
point fixed, thereby maintaining the toggle sys 
ten in equilibrium. . . . . 

6. A Switch operating mechanism including a 
switch operating member biased to its open posi 
tion, a toggle extending between said member 
and a movable point, actuating means connected 
to the knuckle of said toggle and holding said 
knuckle against breaking when the mechanism is 
in its switch closed position and including a pair 
of links approximately in toggle position when 
the mechanism is in its SWitch closed position, 
and releasable means for holding said movable 
point fixed, thereby maintaining the toggle sys 
ten in equilibrium, said releasable means in 
cluding a toggle holding said movable point and 
a latch holding said toggle. . . . . 

7. A Switch operating mechanism including a 
Switch operating member biased to its open posi 
tion, a toggle extending between said member 
and a movable point, actuating means connected 
to the knuckle of Said toggle and holding said 
knuckle against breaking when the mechanism is 
in its SWitch closed position and including a pair 
of links approximately in toggle position when 
the mechanism is in its SWitch closed position, re 
leasable means for holding said movable point 
fixed, thereby maintaining the toggle system in 
equilibrium, Said releasable means including a 
toggle and a latch holding the toggle, and electro 
magnetic tripping means for tripping said latch 
to release said last mentioned toggle thereby re 
leasing said movable point to permit movement 
of the operating member. 

8. A Switch operating mechanism including a 
Switch operating member biased to its open posi 
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tion, a first link pivoted thereto, a second link 
pivoted to the first link, a third link pivotally 
connecting said second link to a fixed point, said 
first two links being in position of toggle when 
the mechanism is in its switch closed position 
and said Second and third links being also in posi 
tion of toggle when the mechanism is in its switch 
closed position, actuating means holding one of 
said toggles against breaking when the operating 
mechanism is in its closed position, and releas 
able latch means holding the other toggle against 
breaking, said other toggle being urged in its 
breaking direction by the bias on said switch op 
erating member whereby the toggle system is 
rendered unstable by the release of the latch. 

9. A SWitch operating mechanism including a 
SWitch Operating member biased to its open posi 
tion, a first link pivoted thereto, a second link 
pivoted to the first link, a third link pivotally 
connecting said second link to a fixed point, said 
first two links being in position of toggle when 
the mechanism is in its switch closed position 
and Said Second and third links being also in po 
sition of toggle when the mechanism is in its 
Switch closed position, actuating means holding 
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one of Said toggles against breaking when the 
Operating mechanism is in its closed position, 
releasable latch means holding the other toggle 
against breaking, Said other toggle being urged 
in its breaking direction by the bias on said 
Switch operating member whereby the toggle Sys 
tem is rendered unstable by the release of the 
latch, and means responsive to the initial nove 
ment of the actuating means fron the switch 
closed position towards the SWitch open position 
for tripping the latch to render the toggle Sys 
ten unstable. 

10. A switch operating mechanism including a 
SWitch actuating toggle pivoting at one end about 
a fixed axis, a second toggle pivoted at one end 
about another fixed axis, a pivotal connection 
between the other ends of the two toggles, a 
Switch operating member, a link connecting the 
operating member with the pivotal connection 
between the two toggles, said link being in toggle 
position with the adjacent link of the Second tog 
gle, and means for releasably holding the Second 
toggle against breaking, said means including a 
latch pivoted about a stationary pivot. 

11. A switch Operating mechanism including a 
switch actuating toggle pivoting at One end about 
a fixed axis, a second toggle pivoted at One end 
about another fixed axis, a pivotal connection 
between the other ends of the two toggles, a 
switch operating member, a link connecting the 
operating member With the pivotal connection 
between the two toggles, means for releasably 
holding the Second toggle against breaking, said 
means including a latch pivoted about a sta 
tionary pivot, and means responsive to a move 
ment of one of the members of the first toggle 
towards the SWitch Opening position for tripping 
the latch to trip the Second toggle. 

12. A SWitch Operating mechanism including 
an operating member movable through a limited 
angle of less than 180° from its switch open posi 
tion to its Switch closed position, a crank arm 
carried by said member, an actuating Spring en 
gaging said Crank arm for Constantly urging the 
member towards its open position, a decelerating 
spring pivotally connected at one end to said 
crank arm to form. With Said member a toggle 
connection offering substantially no impediment 

5 
to the initial opening movement of the member, 
Whereby the full force of the actuating Spring 
is available to produce a high acceleration of the 
Operating member upon the initiation of the 
switch opening movement, a pivotal connection 
for the other end of Said decelerating Spring Said 
spring being stressed by the continued opening 
roVenent of the Operating member against Said 
last-named pivotal connection and being moved 
to toggle position extending radially of the op 
erating member slightly before the operating 
In ember reaches its limiting open position, 
Whereby the direction of application of force by 
the decelerating Spring on the operating member 
is "everSed as the Operating member approaches 
its full closed position to prevent rebounding 
Of the Operating member. 

13. In combination, a Switch operating men 
ber biased to its open position, a linkage extend 
iing between Said member and a movable point 
and Sustaining at least a Substantial portion of 
the thrust of the biasing force which urges the 
Operating member from its Switch closed to its 
SWitch open position, means for holding the link 
age Stable against the biasing force, said means 
including an electromagnetically controlled 
tripping latch pivoted about a stationary pivot 
and means controlled by the latch for holding 
the novable point against movement in the di 
lection that it is urged by the biasing force ex 
erted on the linkage by the operating member, 
and actuating means including an actuating link 
pivoted about a fixed axis and a second link piv 
otally connecting the actuating link with the 
linkage, said actuating link being movable 
through a limited angle in one direction to effect 
a SWitch closure movement of the linkage only 
When the nowable point is held fixed by the 
latch, and in the reverse direction to reset the 
latch controlled holding means for the movable 
point after a tripping of the linkage by a re 
lease of the latch, the linkage being incapable 
Of noving the actuating link from its normal 
closed position towards its open position, where 
by the actuating link tends to remain in its 
SWitch closed position. While the linkage is in the 
SWitch closed position. 

JAMES E STARR. 
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