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UNITED STATES PATENT OFFICE 
2,402,866 

ELECTRC SWITC 

Edgar S. Ayers, Schenectady, N. Y., assignor to 
General Electric Company, a corporation of 
New York 

Application August 20, 1942, Serial No. 455,458 
(C. 200-92) 9 Claims. 

My invention relates to electric switches, more 
particularly to electrically operated switches of 
the type known as contactors, and has for its ob 
ject a simple and reliable electric switch of this 
type which is capable of withstanding severe me 
chanical shocks, 
More particularly my invention relates to notor 

driven electric switches of the type described and 
claimed in a copending application, Serial No. 
452,262, filed on July 25, 1942, by Chester I. Hall 
and Alexander W. Bedford, and assigned to the 
Same assignee as my application. My inven 
tion is an improvement over the invention claimed 
in Said Hall and Bedford application. 
A further object of my invention is the pro 

vision of manual operating means for the switch 
Whereby the movable contacts can be released 
from the operating motor, moved to the open 
circuit position, and latched in that position and 
also latched in the closed circuit position. 
My invention also comprehends improved 

means for operating the switch controlling the 
capacitor or other current limiting device in the 
driving motor circuit in such manner that op 
eration of the Switch to its closed position is : 
aSSured before the switch is operated to insert 
the capacitor in the motor circuit. In accord 
ance With my invention I operate this switch di 
rectly from the gear train connecting the driving 
motor With the switch. 

I also provide a simple and rugged mechanical 
construction for the crank pin and driving shaft 
On the gear carrying the crank pin consisting 
in constructing the shaft and crank pin as a 
unitary member so that shocks applied to the 3 
shaft are transmitted directly to the pin and not 
to the gear itself. Likewise I have provided a 
Shockproof mechanical converter between the 
contacts and their supports. 

For a more complete understanding of my in 
Vention, reference should be had to the accom 
panying drawings, Fig. 1 of which is an exploded 
View in perspective of a motor driven switch em 
bodying my invention; Figs. 2 and 3 are fragmen 
tary views showing details of construction; Fig. 4 
is a botton view of Fig. 3; Fig. 5 is a plane view 
of a complete switch embodying the features of 
FigS. 1 to 4 inclusive; Fig. 6 is a side elevation 
view partly in section of Fig. 5; Fig. 7 is a sec 
tional view along the line 7-7 of Fig. 5 looking 
in the direction of the arrows; Fig. 8 is a sectional 
View along the line 8-8 of Fig. 5 looking in the 
direction of the arrows; while Fig. 9 is a sectional 
view showing details of construction. 

Referring to Fig. 1 of the drawings, in one form 
of my invention the movable contacts of the 
Switch are mounted on an operating or cross bar 
0 made of electrically insulating material such 

as a molded compound provided with a central 
cylindrical portion to which is connected one 
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end of an operating link 2. This link or oper 
atting rod 2 is pivotally connected at its other 
end to a crank constituted by a pin 3 Secured to 
a gear 4 a suitable distance from the pivot axis 
of the shaft 5 to which the gear 4 is secured. 
Thus rotation of the gear 4 moves the cylindri 
cal portion f f longitudinally and thereby moves 
the bar to between its closed and open circuit p0 
sitions. An electric motor 6 is connected to drive 
the gear f4 through a gear train comprising a 
gear f7 mounted on the Shaft 8 of the motor, 
a large gear 9 meshing with the gear 7, a shaft 
20 to which the gear 9 is secured, and a small 
gear 2f secured on the shaft 20 and meshing with 
the gear f4. 
As shown, the motor 6 is operated electrically 

in one direction only, this rotation of the motor 
moving the bar 0 to its closed circuit position. 
When energized the motor turns the gear 4 
through its gear train connection therewith to 
the position shown in the drawing in which the 
link 2 comes to rest against a flange 22 secured 
to the gear 4 whereby the gear 4 is stopped for 
cibly with the pin 3 in a dead center position 
With respect to the link 2. As long as the switch 
is held closed the motor remains energized and 
holds the gear 4 in this position. 
For effecting opening movement of the switch 

bar f0 a spiral Spring 23 is provided, the outside 
end of which is connected to a fixed post 24 and 
the inside end of which is connected to the shaft 
20. This spiral Spring is wound up by the clock 
Wise rotation of the gear 9, looking down on Fig. 
1, during the switch closing movement. Upon 
deenergization of the motor, the spring turns the 
gear 9 in a counterclockwise direction and there 
by moves the gear train, the switch and the rotor 
of the motor to their open circuit positions. This 
Open circuit position is again defined by the flange 
22 which moves again into engagement with the 
link 2 although on the side of the link opposite 
that shown in Fig. 1 whereby the pin 3 is stopped 
in its opposite dead center position. 
The opening of the contacts is effected at a pre 

determined desired slow speed giving a minimum 
of arcing, this Speed of the moving contact be 
ing between .25 and 4 inches a second and prefer 
ably between .5' and 1.5' a second. The spring 
23 is constructed to apply an opening force suf 
ficient to give this desired rate of contact open 
ing movement. It will be observed that, by reason 
of the fact that the pin 3 is in its dead center 
position when the Switch is closed, the contact 
holding force applied through the link 2 does 
not assist the spring at the beginning of the Open 
ing movement. As the pin 3 moves away from 
the dead center position, a component of the con 
tact holding force tends to rotate the gear 4 to 
Ward the open position and therefore assists the 
Spring 23. Preferably, separation of the contacts 
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begins after about 70 movement of the gear f4 
in a clockwise direction looking down on Fig. l. 
At that time the Spring has accelerated the gear 
and other driven parts to their maximum speeds. 
After 180° rotation of the gear, it is brought to 
rest, as previously stated, by engagement of the 
flange 22 with the link 2. 

For the purpose of absorbing the kinetic energy 
of the motor rotor and other moving parts in both 
the closed and open positions after the driving 
parts have been brought to rest by engagement of 
the flange 22 with the link 2, a friction clutch 
connection is provided between the shaft of the 
motor and the gear 7. This clutch consists of a 
disk 25 (Fig. 2) secured to the gear 7, a disk 26 
secured to the motor shaft 8 and a suitable loose 
friction disk 2 between them. The gear is 
loose on the shaft f8 and is pressed by a Spring 
28 against the disk 25 whereby the gear is ro 
tationally secured to the shaft by the friction 
between the disks. This friction is great enough 
to stop the rotor of the motor in one or two revo 
lutions after the driving mechanism has come to 
rest. The friction should be as great as consistent 
with the strength of the parts driven by the motor 
in order to make available, in the event of welded 
contacts, as much as possible of the Stored enei'gy 
of the motor rotor. 
As shown, the cross bar 0 carries four glidging 

contact members 29, 30, 3 and 32, although in 
the control of a 3-phase motor, for example, only 
three of these will be used. These bridging mem 
bers are Secured at approximately their centers to 
the arm O. Each carries a movable contact at 
each end cooperating with Suitable stationary 
contacts 33 and 34 which are connected to suit 
able terminals for connection in the circuit of 
the electric motor or other device to be controlled. 
In order to prevent arcing in the event of a Weld 

between the contacts, the bridging members 29 
to 32 and the other operating parts for the bridg 
ing members are made stiff and unyielding So as 
to break the weld without appreciable bending of 
flexing. In other words, the parts are Sufficiently 
stiff and unyielding to Separate the Welded Con 
tacts at the predetermined low Speed. It will be 
obvious, on the other hand, that if the bridging 
members and other driving parts were l'esilient 
in the breaking of a weld, the movable contact, 
immediately upon the breaking of the Weld Would 
snap away and move at a very high Speed until 
the operating parts recovered their normal 
shapes. Such rapid opening movement by reason 
of the spring recovery action of the parts would 
result in destructive arcing between the contacts. 
Preferably, the bridging members are channel 
members for the purpose of increasing their 
rigidity. 
The contact pressure is determined by the 

strength of a helical Spring 35 (Fig. 6) mounted 
between each bridging member and the cross bar 
on the side of the bridging member opposite the 
movable contacts So as to be compressed during 
the final movement of the croSS bar after en 
gagement of the contacts. Each bridging mem 
ber, as shown, extends through an aperture 36 
provided for it in the cross bar. When the con 
tacts are disengaged, the bridging member is 
held by the spring 35 on the seat for it formed by 
the lower or opposite wall of the aperture 36. 
During the opening movement of each bridging 
member, it is held in its closed circuit position by 
the spring 35 as the cross bar 10 moves away 
until the cross bar 0 is rigidly engaged by the 
bridging member. Then the bridging member 
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4. 
is forcibly moved away fl'Oin tile Stationary 
ContactS. 

In accordance with my invention I provide a 
knob. 3 by means of which the croSS bal' O, When 
in its open circuit position, can be latched in that 
position so that it cannot be closed by the driv 
ing motor iG or by shocks. Furthermore, when 
the cross bar is in it.S open circuit position, the 
knob 37 can be turned to release the croSS bar 
from the link 2 and then the COSS bar can be 
operated manually between its open and closed 
circuit positions and latched in its closed position 
as well as in its open position, as Stated above, So 
that it cannot be opened by the Spling 23 or by 
shockS. 
This knob 37 is slidably mounted on a sleeve 38 

which is rotatably mounted in a longitudinal bore 
provided for it in the cylindrical member , the 
center line of the sleeve 28 being coincident with 
the center line of the link 2. The link 2 ex 
tends into the sleeve 38 and is provided with a 
pin 39 which extends into a slot 40 in the sleeve. 
At each end as shown the slot 40 has a short 
transverse portion extending circumferentially 
of the sieeve while the main portion. Of the Slot 
extends lengthwise of the sleeve. No1'nally, the 
pin 39 lies in the right-hand transverse portion, 
Fig. 1, as shown, whereby by means of this bayo 
net joint the driving rod 2 is l'eleasably con 
inected to the CrOSS bar ). 
On the end of the sleeve 38 opposite the knob 

37 is a transversely extending flange member 4 
iiaving two diametrically opposite projections 42 
and 43 extending outward beyond the periphery 
of the supporting portion . A Spring 44 (Fig. 6) 
is provided in the knob which engages a hexago 
nat disk 45 seculed to the end of the Sleeve 38 
thereby to bias the sleeve slidably toward the left 
hand with respect to the knob, the disk 45 moving 
in a hexagonal seat in the knob, and hold the 
fiange 4 and the knob against opposite sides of 
the cylindrical portion . Furthermore, the 
cylindrical portion extends loosely into a bore 
45 (Fig. 6) provided for it in the Stationary Sup 
port, 47 made of electrically insulating material 
or which the stationary contacts are Secured. 

Ordinarily, the projections 42 and 43 are free 
to move axially during movement of the crossbar 
f O in slots 48 and 49 (Fig. 3) provided for them in 
opposite sides of the bore 4S. If it is desired 
manually to close the Switch, the switch at the 
time being open, the knob. 3 is turned in a clock 
Wise direction, as seen in Fig. 1, So as to bring the 
axial slot 40 into register with the pin 39 and 
then the knob is pushed inward on the rod 2 
carrying with it the contact bar 0 to the closed 
position which brings the pin 39 to the left-hand 
end of the slot 40, as seen in Fig. 1, or rather 
the sleeve 38 is pushed inward until the end 
wall of the slot engages the projection 39. If it is 
desired to lock the SWitch in this closed position, 
the knob 37 is now turned still farther in a clock 
wise direction which is permitted by the outer 
lateral end portion of the slot 40 whereby the 
projections 42 and 43 move into the recesses 50 
and 5 (Fig. 4) under the lower end of the wall of 
the bore 46 and latch the contact bar 0 in its 
closed circuit position. This manual closing Op 
eration comprises the helical Spring 50a Sur 
rounding the link 2 and having one end bearing 
on the flange 4f. After thus being closed man 
ually the switch can be opened manually by the 
reverse operation of the knob, the Spring 50a 
pushing the knobs and cross bar f0 to their open 
positions. 
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The contact bar it may be latched in the open 
position after it has been moved by the motor is 
to the open position, by turning the knob to its 
extreme counterclockwise position as permitted 
by the much longer circumferential transverse 
end portion 5 a. of the slot at the right-hand end 
of the slot ti, as seen in Fig. 1. This transverse 
portion of the slot 5 a., together with the other 
transverse portion, provides for about 90 degrees 
total rotation of the sleeve 38 and knob 3. It 
Will be seen that When the bar has been moved 
to its open circuit position by the motor the lugs 
42 and 43 are in position to be moved over the 
shoulders 52 and 53 simply by turning the knob 
37 counterclockwise, whereby the contact bar is 
latched in its open position. 
To facilitate the operation of the switch by the 

knob 37, the knob is provided with a peripheral 
dial flange on which Suitable position marks num 
bered 1, 2, 3 and 4 are provided, these marks reg 
istering with a mark 5.3a on the cross bar. With 
the dial in position as shown in Figs. 1 and 5, i.e., 
the No. 2 mark registering with the stationary 
mark 53a, the cross bar is operated normally by 
the motor 6. To nove the cross bar to its closed 
circuit position and lock it as just described, the 
dial is turned to the position No. 3, pushed in and 
then turned still farther clockwise to the position 
No. 4. Counterclockwise rotation of the knob 
from position #2 of Fig. 5 to the position No. i. 
latches the crossbar in its open circuit, position as 
just described. Moreover, the knob may be 
latched in any of these positions by providing a 
projection (not shown) on the iner side of the 
knob at each position and corresponding depres 
sion for the projection in the cross bar . . 
AS shown, the motor 3 is preferably a split 

phase motor having a capacitor or condenser is 
connected permanently in parallel with one of the 
motor Windings. 
A current limiting device shown as a second 

capacitor 55 is connected in the circuit of the no 
tor for the purpose of reducing the voltage ap 
plied to the motor after the motor has closed the 
Switch so that the motor can remain energized 
on the supply circuit without overheating for in 
definite periods of time. This capacitor 55 is 
short-circuited When the SWitch is in its open cir 
cuit position by means of an interlock switch Op 
erated by the gear 4. As shown in Fig. 1, the 
Spring contact arn 53 of this interlock switch 
normally engages a stationary Spring contact 56a 
thereby to short-circuit the capacitor 55. When 
the gear 4 is turned to the closed switch position, 
as shown in Fig. l, a projection 57 on the flange 
22 engages a pin 5d, made of electrically insu 
lating material, the other end of which engages 
the end of the spring contact arm 56. As the 
gear 4 completes its final movement to the open 
position, the pin BEd is noved to push the spring 
contact arm 58 away from the stationary contact 
and thereby open the short circuit around the 
capacitor E5. The notor 6 may be constructed, 
for example, for 80-volt alternating current con 
tinuously applied, but it may be operated on a 
much higher Voltage from the alternating current 
Supply Source 58, such as 440 volts, in the actual 
closing of the switch. This higher voltage gives 
the motor a high rate of acceleration. The clos 
ing period of operation is so short that the motor 
is not overheated and damaged. 
The Operation of the SWitch arin 56 by the gear 

i4 in accordance with my invention assures that 
that short circuit around the capacitor 55 is 
'opened: Only after the SWitch is closed and the 
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motor 4 is nearly in its final closed position. At 
that time the pin 3 is closely approaching its 
dead center position shown in Fig. 1, and conse 
quently the force applied to the gear by the oper 
atting rod 2 has only a very Small component in 
opposition to the rotation of the gear by the mo 
tOr. Thus the motor has enough torque under 
these conditions after the short circuit around 
the capacitor 55 is opened to complete the final 
opening movement of the gear 4. This arrange 
?ilent avoids the possibility of the opening of the 
Short circuit around the condenser under condi 
tions. Such that the motor can not complete the 
closing movement. Such conditions might occur 
if the short-circuit switch were operated by the 
CrOSS bar and a permanent electric connection 
Were used in place of the push button 59, and a 
Condition Were encountered of slowly rising volt 
age. On the Supply circuit. In such case, the mo 
tor night operate back and forth to Open and 
close the Short-circuit switch repeatedly with 
Opening and closing of the main switch contacts 
carried by the bar 0. 
When the capacitor 53 has been inserted in the 

motor circuit and the Voltage of the motor there 
by reduced, in the example shown to about 80 
Volts, the torque of the motor is enough to slightly 
Inore than overbalance the opening counter 
torque applied by the Spring 23 to the shaft 29. 
AS. ShoWin, the motor circuit is closed by means 

of a normally open push button Switch 59. This 
connects the motor directly to the supply source 
58 through the normally closed stop push button 
59a, push button 59 and the interlock switch 

35 contacts 56 and 56d. which at this time are in 
engagement with each other. The closing button 
59 is held closed until the switch has been moved 
to its closed circuit position after which the but 
tOn 59 may be released and allowed to open be 
cause it is then short-circuited by the interlock 
switch arm 69 operated by the cross bar 9. To 
Open the SWitch the normally closed push but 
ton 59a is opened to deenergize the motor after 
which the Switch is opened by the Spring 23. 
The speed of the contacts carried by the bridg 

ing members 29 to 32 inclusive at the instant of 
closing, i. e., engagement With the stationary 
contacts, is higher than the contact opening speed 
and is high enough to prevent Welding of the 
contacts together because of high electrical con 
tact resistance between them. Thus if the con 
tacts are brought together at a very low relative 
Speed, the high contact resistance between them 
caused by their low pressure of engagement may 
last long enough to cause Welding of the con 
tacts together. However, the closing speed is low 
enough to avoid destructive hammer blow action 
between the contacts. 

It is contemplated that the device will be 
mounted in position. On a panel or other Support 
so that the bridging contact members 29 to 32 
inclusive are substantially vertical. In this po 
sition it will be noted that each bridging men 
ber COOperates With a botton Stationary contact 
and a top stationary contact. The bar it is fur 
thermore operated in such manner that during 
the opening movement the bridging members dis 
engage their top stationary contacts first and 
thereafter disengage their bottom stationary con 
tacts. This sequence avoids the possibility of the 
lower contacts separating first and generating 
ionized gas which would rise and envelope the 
top contacts at the time they open. This effect 
Would be especially pronounced in the event of 
heavy overloads, 
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The required tilting of the cross bar 0 about 
its longitudinal center line to effect this sequence 
in the opening of the top and bottom contacts is 
effected by means of the mechanical crank driv 
ing connection for the cross bar. Thus the de 
vice disclosed is mounted in a position such that 
the stationary contacts 34 (Fig. 1) are upper 
most with the bridging contact members extend 
ing substantially vertically. In this device, the 
gear 4 was rotated about 70 degrees by the Spring 
23 to effect a separation of the top bridging con 
tacts from the stationary contacts 34. It will be 
observed that the pin 3 in moving through this 
70-degree angle imparts an appreciable tilting ac 
tion to the cross bar 0 through the operating 
connecting rod 2 because of the fact that the 
plane of rotary movement of the crank or gear 4 
is substantially parallel with the planes of move 
ment of the bridging contact members. In order 
to provide for this tilting of the cross bar, the 
bore 46 (Fig. 6) in the Support 4 is made con 
siderably larger at its right-hand end than the 
cylindrical portion of the cross bar extending 
into it. After this separation of the upper con 
tacts, continued rotation of the gear 4 separates 
the lower contacts. 

During the opening movement the springs 35, 
which are compressed in the closed circuit posi 
tion, apply a component of force through the bar 
2 to the gear 4 in the same direction as the 

force applied by the opening spring 23. This com 
ponent of force becomes available after a slight 
movement of the gear 4 from the dead center 
position. As the gear 4 turns, this component of 
force of the springs 35 increases, although this 
may be offset to a slight extent by the decreased 
pressure applied by the springs as they elongate. 
At the point of circuit opening, as previously 
stated, after the gear 4 has moved about 70 de 
grees, the gear 4 and other moving parts have 
been accelerated to a speed giving the desired 
optimum opening speed of the contacts. Of 
course, when the bridging contacts separate at 
one end from the stationary contacts, the force 
applied by the springs 35 to the rod 2 is ma 
terially decreased by reason of the fact that the 
cross bar has then been moved outward and tilted 
so that the edge at one end of each of the open 
ings 36 engages a bridging contact. In Cther 
words, the bridging contacts become each Seated 
at one end of its aperture 36. Thus after the 
circuit is open, the spring 23 is practically the 
sole operating means for the gear 4 and other 
parts. Consequently, the gear 4 is accelerated 
to its maximum speed, as are also the other mov 
ing parts, before the contacts open and continues 
at that speed until the bridging contacts have 
been moved approximately to their full open cir 
cuit positionS. 

It will be observed that the engagement of the 
cross bar with the bridging contacts, the cross 
bar and other moving parts moving at their op 
timum speed, gives a hammer blow On the bridg 
ing contacts which is of value in the separation 
of the contacts in the event of a weld. The ro 
tating parts some of which, such as the rotor 
of the motor f6, rotate at quite high speeds, serve 
as energy inertia members or flywheel members 
and apply a powerful opening force to the cross 
bar. 

Figs. 5 to 8, inclusive, show various additional 
structural details of an electric switch constructed 
as described in connection with FigS. 1 to 4, in 
clusive. 

Referring to FigS. 5 and 6, the bridging con 
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8 
tact members 29 to 32, inclusive, are channel 
members whereby these members are made stiff 
enough to prevent their bending during the 
breaking of a weld between the contacts. With 
the switch in its closed circuit position, the bridg 
ing members each have their ends resting on sta 
tionary contacts and the cross supporting bar 0 
in moving still farther compresses the helical 
spring 35, Fig. 6, between the upper side of each 
bridging contact and the upper wall of the cross 
bar. These springs and the bridging contacts are 
secured to the supporting bar f0 in accordance 
With my invention by means of a simple and rug 
ged shockproof connection. This connection com 
prises a Screw 6 extending through a hole in 
the cross bar and provided with a nut 62 which 
holds the screw or bolt in position and also forms 
a seat for the upper end of the spring 35. The 
Screw has an unthreaded portion at its lower end 
which extends loosely through an aperture in the 
middle of the bridging contact member so as to 
hold the bridging contact member against length 
Wise movement with respect to the cross bar. 

Figs. 5 to 8, inclusive, show the construction of 
the supporting member 47 made of insulating 
material on which is carried the stationary con 
tacts, and also the construction of the cross bar 
f0. It will be observed that the support 47 is 
provided with a series of electrically insulating 
barrier Walls Separating the bridging members 
and Stationary contacts. Thus the bridging mem 
ber 29 is between two walls 63 and 64 formed 
as part of the support 47. Each of these walls, 
as shown in Fig. 8, is provided with a central 
notch 65 to receive the cross bar 0. The cross 
bar likewise has arc walls 66 and 67 (Fig. 5) 
on Opposite sides of the bridging contact, 29 and 
Overlapping, respectively, the slots or notches in 
the walls 63 and 64. 
This electrically insulating support 47 has se 

cured to it a rectangular metal wall 68 which 
forms a rectangular base for the support 47 and 
also encloses a space in which is mounted the 
motor 6 and the mechanism for opening and 
closing the Switch. The motor is preferably se 
cured as by Screws (not shown) to opposite side 
walls 68. Also in this space the two condensers 
54 and 55 are mounted in a sealed compartment 
69 from which three condenser terminals 70, Ti, 
and 72 are brought out. Three terminals only 
are required because of the fact that two termi 
nals of the condensers are permanently con 
nected together, as shown in Fig. 1. 
Also mounted in this space of the metal wall 

68 is the interlock switch constituted by the con 
tact arms 56 and 56a, these contact arms being 
Suitably mounted in an electrically insulating 
Support 73 shown in outline in Fig. 6. This sup 
port 3 is Secured to the metal wall 68. 
The construction of the interlock switch arm 

60 is shown clearly in Figs. 5 and 7. It consists 
of two Spring contact arms which are shaped so 
as to move together at their upper ends and thus 
in a closed position grasp the stationary contact 
74 between them. The opposite ends of the arms 
60 are mounted on a pivot 75. This double con 
tact arm 60 makes the interlock switch free from 
heavy lateral shocks for the reason that any 
Such shock tending to move one of the two 
contact arms away from the stationary contact 
at the same time must tend to move the other 
Contact arrin more tightly against the stationary 
contact. The contact arms are operatively con 
nected to the croSS bar O by providing a notch 
76 in the end of the cross bar through which 
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the contact arms extend. A similar interlock 
switch TT is arranged on the other end of the 
insulating support 4. 

in order that the pin 3 will be strong enough 
to withstand heavy shocks, it is constructed as 
shown in Fig. 9 as an integral part of the Sup 
porting shaft 5 for the gear . The pin 3 and 
the shaft 5 are machined from a single Solid 
piece of hardened Steel material. With this con 
struction any shocks applied to the pin 3 are 
not transmitted to the gear 4 but are taken 
up by the shaft S. This construction makes pS 
sible tremendous strength by means of relatively 
Small parts. The gear 4 may be cast. On the 
hub portion to which the pin 3 and shaft 5 
are secured, or it may be pressed on the hub. 
While I have shown a particular einkodiment 

Of my invention, it will be understood, of Course, 
that I do not Wish to be limited thereio Silce 
many modifications may be inade, and I there 
fore contemplate by the appended ciains to cover 
any such modifications as fall. Within the true 
Spirit and scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. An electric Switch comprising a contact, op 

erating member mounted for movement, between 
cCsed and open circuit positions, an Operating 
rCd, Siidably and rotatably cooperating members 
rotatably secured to said operating member and 
a projection secured to said rod forming a bayo 
net joint connecting said rod to said operating 
herber, said connecting member being rotatable 

With reseat to said Operating member and said 
rod to discorie?t said operating member and 
said rod from each other, nearns for reciprocat 
ing said rod thereby to move said operating mem 
ber between said closed and Open positions, said 
connecting member being rotatable to provide for 
in ovenent of said Operating member manually 
between said positions independently of said rod, 
a latciliing projection secured to said connecting 
Inenbei, supporting means for said operating 
men be provided with projections cooperating 
With said atching projection to secure said Oper 
atting member in each of said positions. 

2. An electric Switch comprising a contact Op 
erating nenber mounted for movement between 
closed and open circuit positions, an operating 
rod, slidably and rotatably cooperating members 
including a sleeve Secured to said Operating men 
ber and a projection secured to said rod forming 
a bayOnet joint connecting said rod to said oper 
atting member, said sleeve being rotatably Se 
cured to said Operating member, means for re 
ciprocating said rod thereby to move said oper 
ating member between said closed and open posi 
tions, said seeve being rotatable to provide for 
noverneit of said operating member manually 
between said positions independently of said rod, 
3, atching projection secured to said sleeve, and 
Supiperting means for said operating member 
provided with projections cooperating with said 
latching projection upon rotation of said sleeve 
to Secure Said Operating ember in each of Said 
positions. 

3. An electric switch comprising a contact op 
erating member provided with a bore extending 
in the direction of movement of said operating 
member, electric driving means, a connecting rod 
having one end connected to said driving means 
and its other end extending into said bore, means 
connecting Said rod. With Said Operating member 
for movement of Said Operating member between 
closed and open circuit positions by said electric 
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10. 
driving means, manually Operated neans for re 
easing said operating member from said rod 
thereby to provide for movement of said operat 
ing member manually between said closed and 
open circuit positions independently of said rod, 
and manually operated means for Securing said 
operating member in either one of Said positions. 

4. An electric SWitch comprising a contact Op 
erating member provided with a bore eXtending 
in the direction of movement of said operating 
member, a motor driven crank, a connecting rod 
having one end connected to said Crank and its 
other end extending into said bore, meals con 
necting said rod and said switch operating mem 
ber together in a predetermined relation with 
each Cher for movement of Said SWitch Operat 
ing member between closed and open circuit posi 
tions when said crank is moved from one dead 
ceiter position to the other, and manual means 
for releasing said operating member from Said 
rod when said operating member is in said open 
circuit gosition thereby to provide for movement 
of said operating member manually betWeen said 
closed and open circuit positions independently 
Of said rod and for securing said operating men 
her if either one of said positions, and Spring 
means for biasing said Operating member to said 
predetermined relation. With respect to said rod. 

5. An electric SWitch comprising a contact Op 
erating reher mounted for movement between 
closed aid open circuit positions, a sleeve ro 
tatably mounted. On Said Operating member ex 
tending in the direction of novement of Said 
member, said sleeve being provided with a 
lengthwise sot having a circumferentially ex 
tending portion at each end, an Operating rod 
extending into said sleeve provided with a pro 
jection extending into said slot, a spring on said 
rod biasig said Operating nember on said rod 
to a position in which said projection engages one 
end of Said slot, neals on One end of Said sleeve 
for turning said sleeve thereby to bring said pro 
jection in this circumferential slot portion at Said 
end of said slot thereby to lock said operating 
member to Said rod, means for reciprocating said 
rod to move said operating member between said 
closed and Open circuit positions, Said Operating 
neraber When moved by said rod to Said open 
circuit position being releasable from said rod by 
rotation of Said Sleeve and thereafter movable 
manually between closed and Open circuit posi 
tions and latchable in said closed circuit posi 
tign by turning said sleeve to bring Said projec 
tion into the other of Said circumferential slots, 
a support for said operating member provided 
With projections, and a latching projection on 
said sleeve cooperating with the projections on 
Said Support, so as to hold said operating member 
in each of said closed and Open circuit positions. 

6. An electric Switch comprising a contact oper 
atting member, a sleeve rotatably secured to Said 
Operating member, a latch naenber on One end 
of Said sleeve, manlal operating means on the 
other end of said sleeve, said sleeve being pro 
vided with a slot extending lengthwise thereof 
with a circumferentially extending portion at 
each eid, an operating rod extending into Said 
sleeve provided with a projection extending into 
Said slot, means for recipiocating Said rod there 
by to move Said operating ember between closed 
and open circuit positions. When said projection 
lies in One transverse end portion of Said groove, 
and Supporting means for said Operating member 
provided with projections cooperating with said 
atch member to Secure Said operating member 
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in each of said positions whereby when said oper 
ating member is in its closed circuit position, said 
sleeve can be turned to secure said operating 
member in said closed position and when said 
operating member is in its open position, Said 
sleeve can be turned to bring said pin into Said 
longitudinal portion of said slot, moved length 
wise of said rod to move Said operating mem 
ber to its closed circuit position and then turned 
to secure said operating member in Said closed 
circuit position. 

7. An electric switch comprising a contact oper 
atting member provided with a bore extending in 
the direction of movement of Said operating men 
ber, a tubular member rotatably mounted in Said 
bore, a transversely extending latch member on 
one end of said tubular member, manual oper 
ating means on the other end of Said tubular 
member, said tubular member being provided 
with a slot extending lengthwise thereof with a 
circumferentially extending portion at each end, 
an operating rod extending loosely into Said tubul 
lar member provided with a laterally extending 
pin projecting into said slot, electric motor oper 
ating means for reciprocating said rod thereby 
to move said operating member between Switch 
closed and open positions when said pin lies in 
one transverse end portion of Said groove, and 
supporting means for said operating member 
provided with projections cooperating With Said 
latch member to secure said operating member 
in closed and open circuit positions when Said 
tubular member is operated by Said manual oper 
ating means whereby when Said operating mem 
ber is in its closed circuit position, Said tubular 
member can be turned to secure Said operating 
member in said closed position and when said 
operating member is in its open position, said 
tubular member can be turned to bring said 
pin into said longitudinal portion of Said slot, 
moved lengthwise of said rod to move said oper 
ating member to its closed circuit position and 
then turned still farther to secure said operating 
member in said closed circuit position. 

8. An electric switch comprising a support pro 
vided with a bore, a stationary contact mounted 
on said Support, a movable contact, an operat 
ing member for said movable contact having an 
elongated portion mounted in said bore for slid 
able movement lengthwise of said bore thereby 
to move said movable contact between closed and 
open circuit positions with respect to said sta 
tionary contact, Said elongated portion of Said 
operating member being provided with a bore 
extending lengthwise thereof, a sleeve rotatably 
mounted in said last-mentioned bore, a trans 
Versely extending member Secured to one end of 
Said sleeve, the wall of said first-mentioned bore 
being provided with oppositely disposed longitu 
dinal recesses for receiving the ends of Said 
transversely extending member to provide for 
said slidable movement of said operating mem 
ber between closed and open circuit positions, a 
crank, a connecting rod having one end pivotally 
connected to said crank and its other end ex 
tending into said sleeve, said sleeve being pro 
vided with a slot having a longitudinally extend 
ing portion and a circumferentially extending 
portion at each end, a pin on said connecting 
rod lying normally in one of said transversely ex 
tending slot portions thereby to secure said crank 
to said operating member, means for turning 
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said sleeve to bring said pin into registry with 
said longitudinal slot portion whereupon Said 
operating member when in its open position can 
be moved to its closed position independently of 
said connecting rod and secured in said closed 
position by turning Said sleeve to bring Said pin 
into said other circumferentially extending slot 
portion and the ends of said transversely extend 
ing member to a locking position with respect to 
the wall of Said first-mentioned bore, an electric 
motor connected to drive said crank when Said 
motor is energized to a dead center position in 
which said Operating member is noved to its 
closed position, and a Spring connected to said 
Crank SO aS to be Wound up by rotation of Said 
crank for turning said crank when said motor 
is deemergized back to its other dead center 
position. 

9. An electric SWitch comprising a support pro 
vided With a bore, a contact mounted on said sup 
port, a movable contact, an operating member for 
Said movable contact having an elongated portion 
mounted in said bore for slidable movement 
lengthwise of Said bore thereby to move said 
movable contact between closed and open circuit 
positions with respect to said stationally contact, 
Said elongated portion of Said Operating member 
being provided With a bore extending lengthwise 
thereof, a Sleeve rotatably mounted in said last 
mentioned bore, a transversely extending member 
Secured to One end of Said sleeve, the Wall of 
said first-mentioned bore being provided with op 
positely disposed longitudinal recesses for receiv 
ing the ends of Said transversely extending men 
ber to provide for said slidable movement of 
Said Operating member between closed and open 
circuit positions, a Crank, a connecting rod hav 
ing one end pivotally connected to said crank 
and its other end extending into said sleeve, said 
Sleeve being provided with a slot having a longi 
tudinally extending portion and a circumferen 
tially extending portion at each end, a pin on 
Said connecting rod lying normally in one of said 
transversely extending slot portions thereby to 
Secure Said crank to said operating member, 
manually operating means for turning said sleeve 
to bring Said pin into registry with said longitu 
dinal Slot portion whereupon said operating mem 
ber when in itS open position can be moved to 
its closed position independently of said con 
necting rod and secured in said closed position by 
turning Said sleeve to bring said pin into said 
other circumferentially extending slot portion 
and the ends of said transversely extending mem 
ber to a locking position with respect to the 
Wall of said first-mentioned bore, an electric mo 
tor connected to drive said crank when said 
motor is energized to a dead center position in 
Which said operating membel' is moved to its 
closed position, a spring connected to said crank 
SO aS to be Wound up by rotation of Said crank 
for turning Said crank when said motor is deen 
ergized back to its other dead center position 
at a predetermined low speed at which said oper 
ating member is moved to its open position at a 
low Speed giving no substantial alternating cur 
rent arcing between said contacts, and stop means 
On Said Crank for liniting the movement of Said 
connecting rod between said dead center posi 
tions. 
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