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To all, whom, it may concern : 
Be it known that I, ARTHUR C. KELLE, a 

citizen of the United States, residing at 
Hyde Park, in the county of Norfolk and 
State of Massachusetts, have invented an 
improvement in Straight-Line Motions, of 
which the following is a specification. 
My invention relates to straight line mo 

tion mechanisms, and has more specific ref 
erence to such mechanisms as applied to 
electric switches. 

In many types of electric switches, and 
particularly those employed for the inter 
ruption of circuits of high voltage, it is de 
sirable that the movable switch members operate in a substantially straight line. In 
asmuch as the switch operating mechanism 
employed for this P?????? is usually mount 
ed on the top of the switch casing or hous 
ing, and between the switch terminals, it is 
very compact, in order not to impose a large 
mass of metai between said terminals; that 
admits of the symmetrical arrangement of 
its various parts about the movable switch 
operating member, in order that said mecha 
nism may be disposed on the top of the case 
without projecting over the side thereof, 
and that is so arranged that wheritha mecha 
nism is operated to move the switch mem 
ber into switch closed position, there will be 
no great mass of metal noved into the space 
between the switch terminals. 

Because of the long operative range of 
motion required of these mechanisms, and 
furthermore because of the compact arrange 
anent of the various parts of the mecha 
inisms made necessary to fulfil the above 
enumerated requirements, such mechanisms 
usually require a comparatively large force 
to be exerted upon a switch operating mein 
ber ?o cause ihe operation of Said mecha 

ihe switch operating nember 
actly connected to one of the 
nisms are usually so coin 

C ( '???? ??? 

links of the mechanism or tc a za extension 
thereof, in the form of a lever. Such a con 
nection of the operating rod, ??“ever, does 
not reduce the power required to operate the 
??ec?????????. 

anown that the toggie is the beg 
????s t???t can be obtained 

ose cí p:oducing a compera 

tively great force with a comparatively small 
pressure exerted upon one of the links 
thereof, and it is highly desirable to asso 
gjate a toggle directly to one of the guide 
links of the mechanism, by means of which 
Said mechanism may be operated with a 
minimum of exertion. The toggle has not 
been used, heretofore, for the actuation of 
straight line mechanisms as applied to 
Switches because the peculiar design, con 
struction, and limitation of said mecha 
nisms has been such that it has been im 
practical to associate a toggle directly with 
a guide link of the mechanism and if the 
toggle is applied to any other link of the 
mechanism, its value, as a toggle, is lost. 
Consequently, the object of my invention 

is to provide an operating mechanism for 
electric switches by which the movable 
Switch members thereof may be moved in a 
substantially straight line; that will be com 
pact; that will admit of a symmetrical dis 
position of its links about the switch operat 
ing member; that will have a minimum 
number of links, and that will be so designed 
that the parts thereof will be subjected to 
but small stress. 

further object of my invention is to 
associate a toggle with a guide link of said 
mechanisms, whereby the operation of the 
toggle causes the proper operation of the 
mechanism. 
Figure i is a diagrammatic representa 

tion of a form of straight line motion mech 
anism and associated toggle. 

Fig. 2 is a modified form of straight line 
motion mechanism and associated toggle. 

Referring to Fig. 1, the straight line mo 
tion mechanism, as here shown, consists of a 
link i0 to the endi 11 of which is or may be 
pivoted the movable switch operating lever, 
not shown. TThe end 11 of link 10 when op 
erated through and guided by its associated 
links, is adapted to trace a substantially 
straight line A-A. Link 10 has a short 
link 13 pivoted to it at i2, and said link 13 
is pivoted at 14 to a fixed support or part of 
the switch casing. Link 10 also has pivoted 
to it, at some point intermediate its length. 
a link išš, and said link is in turi pivoted 
to a link i6, which is movably connected to 
the pivot, i4 secured in the switch casing. 
Links i0, 3, 5, and 16 are so connected as 
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to forma parallelogram, the opposite sid?s 
of which are always parallel in any posi 
tions of the mechanism compressing said 
links and said mechanism is adapted to pivot 
about the fixed point 14. 
A guide link 17 is pivoted at one end 18 

thereof to a fixed part of the switch casing 
and has its other end pivoted to some point, 
as 19, on link 15, and said guide link 17, in 
conjunction with said other links 10, 13, 15 
and 16, forms mechanism by means of which 
the end 11 of lever 10 is guided to move in a 
substantially straight line upon the opera 
tion of said mechanisms. 
As here shown, the mechanism is so dis 

posed that the straight line traced by the end 
of link 10 lies practically in the center of 
the mechanism, or the mechanism is sym 
metrically disposed about said line. Any 
modification of this relative disposition of 
line and mechanism necessitates a corre 
sponding change in the length of guide link 
and the point of connection therewith to the 
remaining links of the mechanism. 
The toggle comprising links 20 and 21, 

has one of its links 20 pivoted at 22 to a 
fixed part of the switch casing and its other 
link 21 directly pivoted to some point 23 
on the guide link 17. The switch operating 
rod 24 is pivoted to the pivotal connection 
25 of the two links 20 and 21 of the toggle. 
This disposition of toggle, directly con 

nected to the guide link of the mechanism, 
results in the application of power to said 
mechanism to the greatest advantage in that 
the power is transmitted directly from the 
guide link to the link 10 to which the mov 
able switch member is attached, and the 
disposition of links is such that a long range 
of motion may be obtained without the 
necessity for great lever ratios, and there 
fore, the stresses in the various parts of the 
mechanism are low. 
The modification shown in Fig. 2 results 

in an even more simple arrangement of 
parts and disposition of the toggle members 
than in the mechanism above described. 
The link 26, to one end 27 of which the 

switch operating member is or may be 
movably connected, is pivoted at its other 
end 28 to a link 29, which, in turn, is pivoted 
at 30 to a fixed part of the switch casing. 
The guide link 31 is pivoted, at one end 32, 
to a fixed part of the switch casing, and at 
its other end, to a suitable point 33 on link 
26. The lengths of the various links and 
their pivotal connections are so chosen that 
the operation of the mechanism causes the 
end 27 of lever 26 to trace the substantially 
straight line B-B. 
The toggle comprising links 34 and 35 is 

pivoted respectively at 36 to a fixed part of 

65 

the casing, and at 37 to the guide link 31, 
and is connected, at the pivot 38 to the 
switch operating rod 39. 
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ihe arrangement of links as above de 
scribed, also results in an advantageous dis 
position of toggle and guide link, whereby 
but a small exertion is required to operate 
the mechanism and the various links are 
subjected to no abnormal stresses. 
I claim:- 
1. Operating mechanism for electric 

switches including in combination with a 
movable switch member, a guide link, other 
links associated with said guide link and 
the movable switch member, and a thrust 
toggle on said guide link, the operation of 
said toggle serving to operate said guide link 
to cause a movement of the movable switch 
member. 

2. Operating mechanism for electric 
switches including in combination with a 
movable switch member, a guide link, a 
thrust toggle associated therewith, and other 
links associated with said guide link and 
the movable. Switch member, said guide and 
other links coöperating to restrain a point 
on the movable switch member to move in a 
Substantially straight line when operated by 
said toggle. 

3. Operating mechanism for electric 
Switches including in combination with a 
movable switch member, a guide link, a link 
pivoted to the movable switch member and 
operably connected with said guide link, re 
straining means for said second link, and 
a thrust toggle pivoted to said guide link 
and operable to cause the operation of the 
aforesaid links to move the movable switch 
member. 

4. Operating mechanism for electric 
switches including, in combination with a 
movable switch member, a link pivoted to 
the novable switch member, a movable full 
crun for said link, a guide link operably 
connected with Said link and a thrust toggle 
associated with said guide link and operable 
to cause a movement of the movable switch 
member. . s 

5. Operating mechanism for electric 
switches including, in combination with a 
movable switch member, a link pivoted to 
the movable switch member, a movable full 
crum for said link, a guide link operably 
connected with said link and a thrust toggle 
associated with said guide link, operable 
to cause a movement of the movable switch 
member, and which in its fully operated 
position serves to maintain the movable 
switch member in switch-closed position. 

6. Operating mechanism for 
switches including, in combination with a 
movable switch member, a guide link, a 
fulcrum therefor, other links associated with 
said guide link and the movable switch mem 
ber, said links being so arranged that they 
may be symmetrically disposed with respect 
to the movable switch member and that when 
operated, will serve to constrain a point on 
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the movable switch member to move in a said links will operate to restrain a point 
straight line, and a thrust toggle for operat- on the movable switch member to move in 
ing said links. a substantially straight line, and means to 15 

7. Operating mechanism for electric operate said links. 
5 switches including, in combination with a In testimony whereof, I have signed my 
movable switch member, a link pivoted to the name to this specification in the presence of 
???Y??? ???h ????“??? ?????????? two subscribing witnesses. or Sald link, a gulde operably con nected with said ink and disposed ???n the ARUR, C, KELLE. 

10 opposite side of the movable switch member Witnesses: 
from said link, the disposition of the afore- GoRDON CAMERON, 
said links being such that the actuation of DANI ELLI. M.L. SCIEITHIS FBFBART. 


