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The present invention relates generally to electric 
switches, and more particularly to a novel switch arrange 
ment which lends itself readily 4for use as a starting 
switch in various types of electric motors. 

Notwithstanding that the use of starting switches for 
electric motors is quite old in the motor art, it appears 
that there has not heretofore 'been produced a motor start 
ing switch which is fundamentally adapted to the require 
ments of various sizes and types of motors. It is, there~ 
fore, `an object of the present invention to provide a 
starting switch for electric motors which may be readily 
adapted -to the specific requirements of various sizes and 
types of motors. 

It is another object of the invention to provide a novel 
motor start-ing switch which may be connected for use in a 
variety of different types of starting circuits. 

it is another object of ̀ the invention to provide a motor 
starting switch which has dual moving contacts operable 
in a double-throw arrangement. 

lt is another object of the invention to provide a novel 
motor starting switch in which a substantially const-ant 
contact pressure is maintained despite maximum override 
of an actuating arm. 

It is 'another object of the invention to provide a novel 
motor starting switch in which dual, double«throw con 
tacts are totally enclosed. 
The foregoing and additional objects and advantages 

will be apparent from the following description taken in 
conjunction with the accompanying drawing, in which: 

Fig. l is a top plan view of a motor starting switch con 
forming to the teachings of the present invention; 

Fig. 2 is a side elevation thereof; 
Fig. 3 is a horizontal sectional view taken generally 

along the line 3-3 of ~Fig. 2; 
Fig. 4 is a vertical sectional view taken 

the line 4-4 of Figs. l `and 3; 
Fig. 5 is a fragmentary horizontal sectional View similar 

to the right hand end of Fig. 3, but showing a modified 
connection of the actuating arm to the switch; 

Fig. 6 is a View similar to Fig. 5, but showing a further 
modified arrangement of the lswitch actuating mechanism; 

Fig. 7 is a fragmentary sectional view similar to .the 
upper left hand portion of Fig. 4, but showing a modified 
contact construction; and 

Fig. 8 is a schematic representation of tive different 
switching arrangements to which the present starting 
switch lends itself. 

Referring to the drawings more particularly by means 
of reference numerals, 10 indicates generally a motor start 
ing switch constructed in accordance with the teachings of 
the present invention. The switch 10 comprises an en 
closure ̀ 12 within which the contacting parts of the switch 
are mounted and to `the exterior of which various termi 
nals are secured, as wiil appear. 
The enclosure 12 is divided into a base portion 14 and 

a ̀ cover portion 16, and as is apparent from the drawings, 
these parts tit together to provide aswitch chamber 18 
(Figs. 3 and 4). The base portion 14 here disclosed in 
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cludes integral apertured tabs 20 and 22 by means of 
which the switch 10 may be mounted on a motor frame. 
The cover portion 16 is attached to the base portion 14 
by means of screws or rivets 24. Both the base portion 
14 and the cover portion 16 of the enclosure 12 are formed 
from non-conductive material such as Bakelite. 

While the specific shape of the chamber 13 is not 
critical, the general shape ciearly illustrated in Figs. 3 
and 4 is recommended for its convenience, as well as its 
economy of space requirement. lt will be observed that 
one end of the illustrated chamber 1S is divided so as to 
form “stalls” 26 and 2S. These stails are formed by virtue 
of mating partitions 30 and 32 which are integral with 
»the portions 14 and 16, respectively. At its opposite end, 
the chamber 18 takes the form of an alcove 34 iianked by 
relatively thick side wall portions 36 and 33. The wall 
portions 36 and 38, which are clearly coextensive between 
the portions 14 and 16, are bored coaxially as illustrated, 
the common axis being at the dividing plane between the 
portions 14 >and 16. Thus, as best indicated in Fig. 3, 
the wall 36 is provided with a bore 40 adapted rotatably 
to receive a pivot pin 42, and the wall 38 -is provided with 
a bore 44 adapted rotatably to receive a flanged sleeve 46. 
l-t may also be noted at this point that the wall portion 36 
is formed with a central circular recess 48 for receiving 
a retaining washer S0. The depicted arrangement where 
in the bore 40, the bore 44, and the recess 50 are all 
formed half in the lower portion 14 and half in the 
upper portion 16 of the enclosure 12 obviously makes for 
simpliñed assembly of the switch parts. 

Directing attention now to the electrical conducting 
elements of the switch 1G, it will be noted that both the 
lower enclosure portion 41 and the upper enclosure 
portion 16 are provided with a plurality of individual 
switch contacts 52 and associated terminals S4. As best 
illustrated in Fig. 4, two switch contacts 52 are disposed 
in opposed relation within the stall 26, »and i-t will be 
understood that two additional contacts 52 may be similar 
ly disposed within the stall 28. The contacts 52 are pref` 
erably of the button type and are adapted for riveted se 
curement in conducting contact with the terminals 54, 
as is conventional. As is apparent from Fig. l, the termi~ 
nals 54 maybe extended from their point of securement 
in any appropriate direction. . 
A movable pole assembly 56 is disposed within the 

chamber 18 for cooperation with the stationary contacts 
52. The assembly 56 includes a leaf spring 58 formed 
from Ia resilient conducting material such as silicon bronze 
sheet. From Figs. 3 and 4, it will be seen that the leaf 
spring 58 is formed at one end to provide twin tab-like 
projections 60 and 62 which are accommodated in the 
stalls 26 and 28, respectively. »From this fork end, the 
spring 58 is narrowed gradually to a width which is ap 
propriate, not only for accommodation within the alcove 
34, but _to provide bias for a predetermined contact pres 
sure, as will appear. The comparatively narrow portion 
64 of the spring 58 is lbent around at a predetermined 
radius so as to return upon itself, as clearly depicted in 
Fig. 4. This turned back or turned under end of the 
spring 5S .has secured thereto, as by welding or soldering, 
a terminal strip 66 which, from Figs. 3 and 4 is seen to 
extend completely across the floor of the chamber 1S, up 
the inside walls of the lower enclosure portion i4», and to 
emerge through channel~like openings provided at the 
upper edge of these side walls. One end, of course, is 
extended ̀ beyond the enclosure i2 in the same manner as 
the terminals 54. Again, it will be seen that this ar 
rangement provides for quick and accurate assembly of 
parts. 

Returning to the forked end of the leaf spring 5S, each 
of the tab-like projections 6l) and 62 is provided with 
conventional button contacts 68 welded to the upper or 
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lower surface, as the case may be, of the spring 58. Any 
of the arrangements shown schematically in Fig. 8 may be 
employed, depending upon the type of service to be de 
manded of a particular switch 10. Preferably in cases 
where there is no requirement for say an upper contact 
52 and mating Contact 68, the arrangement of Fig. 7 is 
used. in this view, a dummy contact 70 and a plain wash 
er 72 may be used in place of the contact 52 and terminal 
54 that would otherwise be employed. lt will be noted 
that the depth of the dummy contact 70 is approximately 
equal to the combined depth of a contact 52 plus a contact 
68, so that use of a dummy contact makes unnecessary 
any substitution for the contact 68 which would normally 
be used at the point under discussion. ' 
From the illustration of Fig. 4, it is obvious that the 

forked end of the leaf spring 58 is movable so as to en 
able the contacts 68 to make selective engagement with 
either the upper or the lower contacts 52. It will be un 
derstood also that the spring tension of the leaf spring 
58 may be established to provide a desired predetermined 
approximate contact pressure with the parts in their illus 
trated positions. From experience with switches of gen 
nerally similar type, it has been learned that a four ounce 
contact pressure is suitable for motor starting switches. 
An actuating assembly 74 is provided for moving the 

contacts 68 between the upper and lower sets of contacts 
52. As is clear from the drawings, this assembly 74 in 
corporates the previously mentioned pin 42 and ilanged 
sleeve 46, as well as the retaining washer 48. Consider 
ing now the sleeve 46, it will be observed that this mem 
ber is provided with an integral tab-like extension 76 
which underlies the upper portion of the leaf spring 58 
and is secured thereto by means of a rivet 78. The sleeve 
46 also incorporates a ñange 80 which has an L-shaped 
extension 82. Both the sleeve 46 and a retaining sleeve 
84 having an end portion 86 of reduced diameter ̀ are as 
sembled on the pin 42. An actuating arm 88 is assem 
bled on the reduced end portion 86, the latter being there 
after ñared to secure the arm 38 thereon. An appropriate 
retaining washer 90 prevents the sleeve 84 and the arm 
88 from slipping otî the pin 42. The extended free end 
of the arm 88 is formed in any conventional manner to 
receive an appropriate pad 92 for engagement and actu 
ation by a centrifugal actuator (not shown). The pivotcd 
end of the arm 88 is provided with a bent over extension 
94. A torsion spring 96 is disposed around the sleeve 
84 and has projecting ends 98 which engage the arms 
82 and 94. 
As is clear from the drawings, the spring 96 cooperates 

with the actuating arm 74 and the sleeve 46 so that pivotal 
movement of the former is conveyed through the spring 
96 to the latter. 

Figs. 5 and 6 show modiñcations of the actuating as 
sembly. The arrangement of Fig. 5 substitutes for the 
sleeve 46 an assembly which includes an inner sleeve 102 
to which is secured an outer sleeve 104, the extended 
tab-like portion corresponding to the element 76 for se 
curement to the spring 58 being a part of the outer sleeve 
104. The inner sleeve 102 is extended externally of the 
enclosure 12, being provided with an external flange 106 
and an extended projection 108. An actuating arm 110 
is illustrated in Fig. 5 as being formed with a hub portion 
112 disposed over a spacer sleeve 114. A projection 116 
is provided for the actuating arm 110 to correspond with 
the projection 94 on the actuating arm 88. Although 
not illustrated in Fig. 5, it will be understood that a torsion 
spring similar to the spring 96 will be operatively disposed 
around the hub portion 112 so as to cooperate between 
the projections 108 and 116 in the manner heretofore de 
scribed. 

Fig. 6 shows a still further modiñed form of actuating 
mechanism wherein a tab-like element corresponding to 
the element 76 for securement to the spring 58 is secured 
directly to the pin 42. Thus, the sleeve corresponding 
to either the previously described element 46 or the ̀ ele-. 
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ment 102 is eliminated. In substitution therefor, there is 
a ñanged collar 118 secured as by welding to the pin 42, 
and this collar 118 is provided with a projection 120 for 
cooperation with a torsion spring similar to the spring 96, 

it may be mentioned at this point that the spring 96 is 
formed with a spring rate which is so related to the re 
silience of the leaf spring 58 as to enable, first, the ab 
sorption of the biasing action of the leaf spring 58 and, 
subsequently, the imposition of added stress thereto suf 
ficient to establish and maintain a predetermined contact 
pressure between the lower set of contacts 52 and 68. 

In use, the switch 10 of the present invention is elec 
trically connected into a motor starting or other appropri 
ate electrical circuit, the connections being made to the 
terminal strip 66 and to any appropriate combination 
of the several illustrated terminals 54. As previously 
mentioned, any of the arrangements schematically de 
picted in Fig. 8 may be employed, as well as others which 
will occur to those skilled in the pertinent art. Assum 
ing then that the switch 10 is assembled for conventional 
cooperation with a centrifugal actuator incorporated in an 
electric motor, for example, it is clear that pivotal move 
ment of the actuating arm 88 will be transmitted through 
the torsion spring 96 to the leaf spring 58 and the mov 
able contacts 68 will be moved out of engagement with 
the upper contacts 52 and into engagement with the lower 
contacts 52. With the switch 19 thus actuated, the pre 
viously mentioned relation between the spring rate of the 
torsion spring 96 and the resilience of the leaf spring 58 
serves to establish a predetermined contact pressure. It 
will be observed, however, that this pressure is limited 
through the resilient action of both of these springs, so 
that the actuating arm 88 can override the remaining ele 
ments of the actuating assembly 74 with minimum build 
up of pressure. It will be particularly observed that, with 
the arrangement shown, the setting of the present switch 
10 for point clearance and for override, as well as the 
setting for end play in a motor, will not be critical. 

Clearly, there has been provided a motor starting switch 
which fulfills the objects and advantages sought therefor. 

It is to be understood that changes in the form of the 
elements, substitution and rearangement of parts, and sub 
stitution of equivalent elements, which will be obvious to ‘ 
those skilled in the art, are contemplated as being within 
the scope of the invention which is limited only by the 
claims which follow. 
What is claimed is: 
1. A starting switch for elecn‘ic‘motors comprising a 

box-like enclosure of dielectric material, a plurality of 
stationary electric contacts disposed within said enclo 
sure, individual terminal means secured to each of said 
stationary contacts and extending from the exterior of 
said enclosure to the exterior thereof, an elongated leaf 
element disposed within said enclosure, said leaf element 
being of electrical conducting material and having a mov 
able end and a fixed end, said movable end being pro 
vided with at least one movable electric contact and 
said fixed end being provided with terminal means ex 
tending to the exterior of the enclosure, said leaf mem 
ber being under resilient flexing strain so as to bias the 
movable contact mounted thereon in a predetermined di 
rection relative to a stationary contact mounted within 
the enclosure, and actuating means for further flexing 
the leaf member so as to move said movable contact in 
a direction counter to that in which it is biased. 

2. The combination of claim 1 wherein the actuating 
means is connected to the leaf means at a point interme 
diate the ends of the latter. 

3. The combination of claim 2 wherein the leaf ele 
ment is formed with a substantially constant radius bend 
of approximately 180 degrees, the actuating means being 
connected to the leaf element at a point intermediate 
the electric contact thereon and the 180 degree bend 
therein. 

4. The combination of claim 1 wherein the actuating 
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means comprises a ñrst pivoted member having a free 
end connected to the leaf element, a second pivoted mem 
ber having a free end adapted for engagement and move 
ment by an actuating device, said first and second pivoted 
members having a common pivotal axis, and a resilient 
yieldable element interconnecting said iirst and second 
pivoted members whereby an initial movement of said 
second pivoted member may be extended to said first piv 
oted member and a subsequent movement of said second 
pivoted member may be absorbed by said resilient yield 
able element substantially without extension thereof to 
said ñrst pivoted element. 

5. The combination of claim 4 wherein the leaf ele 
ment is bent back upon itself to form a bend of substan 
tially constant radius, the axis of said bend coinciding 
substantially with the common axis ‘of said ñrst and sec 
ond pivoted members. 

6. The combination of claim 5 wherein interengage 
able stop means are provided on said ñrst and second 
pivoted members for limiting relative pivotal movement 
of said iirst and second pivoted members in one direc 
tion, said interconnecting resilient yieldable element being 
prestressed so as to bias said stop means toward each 
other. 

7. A starting switch for electric motors comprising a 
hollow enclosure of dielectric material, a plurality of sta 
tionary electric contacts including an upper stationary con 
tact and a lower stationary contact in opposed relation, 
individual terminal means secured to each of said plurality 
of stationary contacts and extending to the exterior of 
said enclosure, an elongated leaf element disposed within 
said enclosure, said leaf element being of electrical con 
ducting material and having a movable end provided 
with an upper and a lower movable electric contact, said 
movable contacts being interposed between the afore 
mentioned topposed stationary contacts, said leaf element 
being resiliently yieldable and having a iixed end pro 
vided with terminal means extending to the exterior of 
the hollow enclosure, said leaf element being prestressed 
so as resiliently to press a movable contact thereon into 
engagement with a stationary contact in said enclosure, 
and means connected with said leaf element for moving 
the movable end thereof so as to diseastablish said engage 
ment between a movable contact and a stationary contact 
and resiliently press a dilîerent movable contact on the 
leaf member into engagement with a different stationary 
contact in said enclosure. 

8. The combination :of claim 7 wherein the hollow en 
closure is provided with at least two stationary electric 
contacts at the same level, said leaf element being formed 
with a plurality of tab-like projections at its movable end, 
each of said projections mounting at least one contact 
at the same level, and one of said projections mounting 
two contacts disposed for respective mating engagement 
with said 'two opposed stationary contacts. 
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9. The combination of claim 8 wherein the hollow en 
closure is provided with a dielectric wall between said 
two stationary contacts. 

10. The combination of claim 8 wherein the hollow 
enclosure is provided with at least one dielectric station 
ary contact element, said dielectric stationary contact 
element being disposed at the same level as an electric 
stationary contact and being selectively engageable with 
one of said tab-like projections on the movable end of 
the leaf element. 

l1. A starting switch for electric motors comprising a 
body assembly, a pair of stationary electric contacts 
mounted in opposed relation on said body assembly, said 
body assembly including means insulating the stationary 
contacts from each other, movable electric contact means 
interposed between said stationary contacts for selective 
reciprocation therebetween, a resilient cantilevered ele 
ment supporting said movable electric contact means at 
the free end thereof, said cantilevered element being un 
der uniform stress when said contact means makes normal 
engagement with one of said stationary contacts, and 
actuating means connected to said cantilevered means in 
termediate the free and the fixed ends thereof whereby to 
relieve the stressed condition of that portion of the can 
tilevered means between the free end thereof and the 
said point of connection when the movable contact means 
is moved out of engagement with said one stationary con 
tact and to establish a reversed stress in said portion when 
the movable contact means is moved into engagement with 
the other stationary contact. 

12. The combination of claim 11 wherein the actuat 
ing means includes an actuating arm mounted for move 
ment relative to the cantilevered means, and means includ 
ing a torsion spring interconnecting said arms with the 
cantilevered element, said torsion spring being prestressed 
to induce corresponding movement between the actuating 
arm and the cantilevered means except when a predeter 
mined reverse stress is establishd in the aforementioned 
portion of the latter. 
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