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The present invention relates to electric switch mechanisms. 
In the manufacture of various types of elec 

trically operated apparatus, it is sometimes found 
desirable to provide means for bringing three or 
more electrical conductors into electrical com 
munication with one another simultaneously, or 
simultaneously electrically connecting such con 
ductors in selected pairs at the Will of the oper 
ator. Thus, for instance, in constructing target 
throwing apparatus for use in the game of 
"Skeet', it is highly desirable to provide an elec 
trical control mechanism by means of which the 
target throwing apparatus may be caused to dis 
charge a single target from a selected trap, or a 
target from a second trap as desired, and to 
likewise occasionally effect the simultaneous dis 
charge of targets from two mutually facing traps. 
Mechanism whereby this general object may 

be accomplished has heretofore been designed or 
Suggested, and certain of these mechanisms have 
actually been put into use. The present inven 
tion contemplates an improved mechanism of this 
general character which, while primarily intended 
for use in connection with the target throwing 
apparatus employed in the game of “Skeet', is 
of general applicability and may be profitably 
made use of in many other instances, where it 
is desired to employ means which permits the 
Operator thereof to selectively close singly one of 
a plurality of circuits Or to simultaneously close 
all of Said circuits. 
Apparatus of this type is most conveniently 

Operable when there is but a single operating 
element to be manipulated, and in accordance 
with the present invention only one such oper 
ating member is utilized. This member is nor 
mally maintained in a central or non-operative 
position by resilient means and is so mounted 
as to be movable in a plurality of directions or 
to a plurality of positions. In the form of the 
mechanism selected for disclosure by way of 
example, such member is mounted for universal 
movement and is movable in three directions 
about its pivotal support, closing one switch when 
moved in One direction, a second switch. When 
moved in a Second direction, and closing both 
Switches simultaneously when moved in the third 
direction. Upon release of the member either 
Or both of the Switches which have been closed 
thereby are automatically opened and the nem 
ber returned to its initially non-operative posi tion. 
In accordance with the invention, a greater 

number than two switches may be operated singly 

(C. 200-5) 

or in unison if desired by the single operating 
member, and the method of mounting and oper 
atting this member may be considerably modified 
to Suit various operating conditions. 
In the drawing: 
Figure 1 is a plan view of the embodiment of 

the SWitch mechanism selected for disclosure; 
Figure 2 is a section on line 2-2 of Figure l; 
Figure 3 is a section on line 3-3 of Figure 1; 
Figure 4 is a section on line 4-4 of Figure 2; 
Figure 5 is a section on line 5-5 of Figure 4; 
Figure 6 is a perspective view of One of the 

SWitch carrying members; 
Figures 7, 8, and 9 are diagrammatic views 

showing the switch carrying members and the 
Switches carried thereby in various positions; and 

Figure 10 is a diagram showing the circuits 
through the switch mechanism. 
The SWitch mechanism is shown to be mounted 

upon a block of wood or insulating material G 
which, in the embodiment of the invention 
Selected for illustration, is intended to be sup 
ported in a horizontal plane. To one edge of 
the base block is secured a flat vertical mem 
ber or front plate , also of insulating material. 
Other portions of the enclosing casing are not 
shown, but it will be understood that the appara 
tus hereinafter to be specificially described may 
be suitably enclosed in any desired manner. 
Mounted centrally of block upon the upper 

surface thereof is a frame 2 preferably formed 
of metal by casting, this frame carrying the 
operating parts of the mechanism. Thus the 
frame includes upwardly projecting pedestal 
members 3 and 4, and supported in aligned 
apertures formed in these members is a shaft 5 
of Small diameter. Shaft 5 also extends through 
aligned apertures formed in switch Supports 5 
and which are adapted to rock about this shaft 
as an axis. Switch supports 6 and 7 are elon 
gated flat members, Which members are pro 
vided, at opposite ends thereof respectively, with 
elements 6' and ' to which the upper ends 
of the coil tension Springs 8 and 9 are Se 
cured, the lower ends of these springs being fas 
tened at 2) and 2 to the bottom member or 
horizontal portion of the frame 2. The springs 
8 and 9 tend, respectively, to pull switch Sup 

ports 6 and 7 downwardly, and to limit this 
downward movement of each. Such SWitch Sup 
porting member, in One direction, a shoulder is 
provided on the frame, these shoulders being in 
dicated at 2' and 3’ respectively. By the co 
Operation of the Springs and frame shoulders 
just described, the Switch supports are normally 
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2 
maintained in a horizontal position as shown in 
Figures 2 and 3. 

Projecting downwardly from each Switch Sup 
port at a point closely adjacent the axis 5 is an 
extension, rockably mounted, these extensions be 
ing indicated at 32 and 72 respectively, the ex 
tensions being generally parallel when plates 6 
and are in normal position, and the lower 
portions thereof having mutually facing surfaces 
63 and 64. While the lower portions of these 

Surfaces are normally in parallelism as shown 
in Figure 4, the upper portions converge upwardly 
as ShoWn in this figure and in reality comprise 
cam Surfaces. The Switch operating member is 
indicated at 25, this member being disposed in a 
generally horizontal position and being mounted 
for rocking movement in a vertical plane upon 
the pin 26, the ends of which are supported in 
the parallel upwardly extending pedestals of Sup 
porting member 2 which is in turn mounted for 
free rotation about a vertical axis, a downwardly 
extending cylindrical pin 27' integral with this 
member being rotatably received within a simi 
larly formed cylindrical aperture in the bottom 
member of the frame 2. Operating member 
25 projects through a T-shaped slot in front 
plate and is preferably provided at its outer 
end with a handle portion 25'. Its inner end 
lies between the extensions 62 and 2 of the 
SWitch Supports 6 and , as shown in Figure 4 
of the drawing. 
Mounted upon the tops of the switch supports 

6 and in any suitable manner are the mercoids 
or liquid contact Switches 3 and 3, these mer 
coids being of well-known construction and both 
being norinally positioned with their axes sub 
stantially horizontal, preferably slightly inclined 
to the horizontal so that the Small body of 
mercury in each is remote from the Switch ter 
minals. When the supports are in normal posi 
tion. The SWitch terminals of mercoid 30 are 
indicated at 35' and 392 and those of mercoid 3 
at 3A and 322. It will be observed from Figure 
10 that Switch terminal 302 is electrically con 
nected to switch terminal 3 '. In addition a 
conductor 32 is connected to switch terminal 30', 
a conductor 33 to switch terminal 302, and a 
conductor 34 to Switch terminal 32. Conven 
iently, conductors 32, 33, and 34 may lead to 
binding posts or wire clamps 35, 36, and 3, re 
Spectively, to which binding posts further wires 
Or conductors, not shown, may be connected. 
From an inspection of Figure 10, it Will be clear 

that when mercoid 39 is tilted, conductors 32 and 
33 will be connected together electrically; that 
When mercoid 3: is tilted, conductors 33 and 34 
Will be connected together electrically; and that 
when both mercoids are tilted simultaneously, the 
three conductors 32, 33, and 35 Will be intercon 
nected electrically. 
The operation of the mercoids selectively or 

Simultaneously is brought about by suitable ma-. 
nipulation of the operating member 25 which, 
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When moved to the right in the T-slot shown in 
Figure 3, will operate mercoid 3 by acting 
against extension 32 of switch support 6. This 
position of the operating member of mercoid 30 
is indicated in Figure 7. When the handle of the 
Operating member is pressed to the left (Figure 
3), nercoid 3 will be operated in a similar man 
ner, the Second Switch support being tilted while 
the first remains stationary as before. When the 
Operating lever is pushed vertically downward, 
its inner end rides upwardly between the down 
Ward extensions of the switch supports and acts 

2,026,980 
simultaneously upon the inclined cam Surfaces 
of both such extensions, as indicated in Figure 9, 
both mercoids being tilted and the three conduc 
tors 32, 33, and S4 being simultaneously con 
nected together. 5 
As soon as the operating member is released 

from any one of its operative positions, it is im 
mediately returned to the neutral position, as 
shown in Figures 3 and 4, the Springs A8 and 9 
being effective for this purpose, acting through lo 
the respective downward extensions of the switch 
supports. After a manipulation of the Operat 
ing member, which results in simultaneous actu 
ation of the switch Supports and release of the 
member, springs 3 and 9 act simultaneously to 
restore the operating member to its first posi 
tion, this member being Squeezed downwardly by 
the coacting mutually facing can surfaces 
formed on the downward extensions of the SWitch 
Supports. 

It Will thus be seen that the foregoing mecha 
nism provides a very simple, inexpensive, but 
thoroughly effective means for selectively con 
necting together either of two pairs of conduc 
tors or for simultaneously connecting together 25 
electrically all of the conductors. Naturally, in 
adapting the principles of the invention in the 
solution of various problems, the design and ar 
rangement of the component elements of the in 
vention may be considerably modified, and that 30 
embodiment of the invention which is illustrated 
is set forth by Way of example only. If desired, 
a greater number of mercoids may be provided 
and a greater number of electrical conductors in 
corporated in the mechanism so that, by the 35 
manipulation of a single operating member, more 
than three such conductors may be simultaneous 
ly connected while at the same time the mecha 
nism permits electrical connection of pairs of 
the conductors together as desired. 

Having thus described the invention, What is 
claimed as new and desired to be Secured by Let 
ters Patent is: - w 

i. Electric Switch mechanism comprising a 
frame, two Switch actuating members mounted:45 
upon the frame for tilting movement, a switch 
associated with each such member and adapted 
to be opened and closed by the tilting movements 
thereof, resilient means normally maintaining 
Said members in such positions that the Switches 
are open, an element for operating said members, 
means Supporting said element on the frame in 
Such manner that it may be moved to tilt either 
member singly or both members in unison against 
the action of said resilient means, said members: 
having oppositely facing relatively inclined Sur 
faces both of which lie in one path of move 
ment of said element, simultaneous tilting of said 
members being effected when said element is 
moved along said path to engage and laterally 60 
displace Said Surfaces. 

2. Electric switch mechanism comprising a 
frame, two independently operable switch actu 
atting members, each mounted on the frame for 
tilting movement, a switch associated with each. 65 
Such member and adapted to be opened and closed 
by the tilting movements thereof, resilient means 
normally maintaining said members in predeter 
mined positions, respectively, an element for 
Operating said members, means Supporting said 70 
element on the frame in such manner that it 
may be moved to tilt either member singly or 
both members in unison against the action of 
said resilient means, said members having oppo 
sitely facing relatively inclined surfaces posi- is 
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tioned to be simultaneously slidably engaged by 
Said element when Said element is moved in one 
direction to effect simultaneous tilting of Said 
members, the said Surfaces being SO relatively in 
clined as to cooperate in returning said element 
to a neutral position when said element is re 
leased and the resilient means acts to return Said 
members to their original positions. 

3. The combination set forth in claim 2 in 
which said members are mounted to rock about 
a common axis and the relatively inclined oppo 
sitely facing surfaces are disposed substantially 
radially to Said axis. 

4. Electric Switch mechanism including a 
frame, two switch operating members having op 

3 
positely facing relatively inclined surfaces, means 
Supporting the Said members upon the frame for 
limited movements relatively thereto, respective 
ly, an operating element, means supporting said 
element upon the frame in such manner that it 
may be moved to press normally against either 
of Said Surfaces and to actuate the correspond 
ing member, or may be moved to simultaneously 
preSS against both Such Surfaces to simultaneous 
ly actuate both members, and means normally 
urging said members to definite positions, which 
means, acting through said members, automati 
cally returns said element to neutral position When released. 

HENRY B. JOY. 
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