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The present invention relates in general to rotary 
switches and, more particularly, to a rotary switch which 
operates with a snap action, produced by energy stored 
in a spring or spring system, to make and break contact 
quickly so as to minimize arcing, which operates in a 
positive manner in that the movable contact snaps from 
one operative position to another without any possibility 
of hesitating between such positions, which operates in 
this manner irrespective of how the switch may be 
manipulated by its operator and irrespective of vibra 
tion, which provides a positive ‘feel’? so- that, when 
the switch is operated manually, the operator can readily 
determine that the switch has advanced from one'op 
erative position to another, and the like. 

Still more particularly, the invention relates to a rotary 
switch similar to those of my Patents Nos. 2,831,073 
and 2,831,082, both granted April 15, 1958, a general 
object of the invention to provide a switch which is an 
improvement on those disclosed in such patents. 
" Considering therotary switch of the present invention 
in a general way, it includes: an arcuate contact path 
having a center of curvature and having circumferen 
tially spaced recesses therein .and having thereon at 
least one stationary contact in which one of the recesses 
is formed, there normally, but not necessarily, being 
a stationary contact at each recess; a contact carrier 
movable about the center of curvature along, a carrier 
path adjacent and concentric with the contact path; a 
roller contact carried by the contact carrier, and engaging 
and rollable along the contact path and receivable -in 
each of the recesses therein; resilient means engaging 
the roller contact and biasing same into engagement with 
the contact path; actuating means for moving the contact 
carrier along the carrier path; and means providing a 
resilient lost-motion connection between the actuating 
means and the contact carrier for transmitting rotation 
of the actuating means to the contact carrier after limited 
rotation of the actuating means, such lost-motion con— 
nectionresulting in energy storage which_causes the 
roller contact to snap from one recess to the next when 
the roller contact is forced out of the ?rst recess after 
using up the lost motion» between the actuating means 
and the contact carrier. - , a . 

IA primary object of the invention is to provide a rotary 
switch of the foregoing nature having cam means on 
the contact carrier for moving the roller contact radially 
out ‘of arecess-in which it isldisposed in response-to 
movement of the contact carrierralong the carrier path 
by the actuating means, such cam means overcoming at 
least partially the resilient means biasing, the roller con 
tact into_engagement with the contact path. . 
The foregoing, is an importantfeature since it per 
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contact pressure can be quite high when the roller contact 
is disposed in one of the recesses, which is desirable 
but this high contact pressure is reduced by the cam 
means when the roller contact is to be moved out of 
such recess and into the next one, thereby facilitating 
operation of the switch. 
Another object of the invention is to provide the con— 

tact carrier with a cam surface inclined at an acute 
angle to the contact path and adapted to move the roller 
contact radially out of a recess in which it is disposed 
in response to movement of the contact carrier along 
the carrier path. ' 
Another object vis to provide the contact carrier with 

two cam surfaces converging toward and inclined at 
acute angles to the contact path, one of these cam sur 
faces camming the roller contact out of the recess in 
which it is disposed, in response to movement of the con~ 
tact carrier in one direction, and the other cam surface 
achieving the same result in response to movement of 
the contact carrier in the opposite direction, thereby 
providing a cam means which operates in both directions 
of. movement of the contact carrier. 
A further object is to provide a construction wherein 

the roller contact has an axle which is engageable by 
the cam surfaces mentioned and which is engaged by 
the resilient means for biasing the roller contact into 
engagement with the contact path. I 

Still another object is to provide a construction where 
in the resilient means for biasing the roller contact com 
prises torsion springs each having an arm engaging the 
contactcarrier and another arm engaging the axle of 
the roller contact. , 

V The foregoing objects, advantages, features and results 
of the present invention, together with various other 
objects, advantages, features and results thereof which 
will be evident to those skilled in the rotary switch art 
in the light of this disclosure, may be achieved with the 
exemplary embodiment described in detail hereinafter 

_ and illustrated in the accompanying drawing, in which: 

4,0. 
Figs. 1 to 5 are semidiagrammatic, transverse sectional 

views of a rotary switch embodying the‘invention and 
‘ showing various components thereof in successive operat 
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mits avery highrcontact pressure between theroller .con- ' 
tact and thecontact path when the roller contact is dis 
posed, in one of the recesses without,.-however_, maintain 
ing this high contact’pressure while the roller contact is 
being moved out of such recess and into the next, thereby 
making the switch easier to operate. In other words, the 
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Fig. 6 is a longitudinal sectional view taken along the 
arrowed line 6—6 of Fig. 1. , _ 
In the drawing, the numeral 10 designates a rotary 

switch of the invention which is more properly termed 
a toggle switch since its operating range is only a small 
segment of a circle. However, it will be understood 
that the operating range of the switch 10 may be in 
creased up to and including 360°, as shown in my afore 
mentioned patents. Also, various of the structural fea— 
tures disclosed in such, Patents may be incorporated in 
the switch 10, it being understood that much of the 
structure of the switch 10 is illustrated semidiagram 
matically for convenience. , 

Considering the switch 10 in more detail, it includes 
a case or housing 12 which provides anarcuate contact 
path 14 having its center of curvature at 16. The con: 
tact path 14 is provided with arcuate recesses, 18, 20 
and 22 therein which are directed radially inwardly to 
ward the center of curvature 16. In the particular con 
structionillustrated, the switch 10 includes a number 
ofstationary contacts equal to the number of recesses, 
the stationary contacts respectively being designated by 
the numerals 24, 26 and 28 and respectively having the 
recesses 18, 20 and 22 formed therein. However, it 
will be understood that not all of the recessesneed to 
be formed in stationary contacts. For example, if one 
of the recesses 18, 20 and 22 merely represents an “off” 
position, the corresponding stationary contact may be 
omitted. Y > 
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The stationary contacts 24, 26 and 28 are electrically 
insulated from each other, as by embedding them in elec 
trical insulating material. In the particular construction 
illustrated, the entire housing 12 is formed of electrical 
insulating material and the stationary contacts 24, 26 
and 28 are embedded therein. As wi-llbe apparent, the 
contact path 14 is formed partially by the stationary con 
tacts 24, ‘26 and 28 and partially by the, electrical insu 
lating material separating these contacts from each other. 
As best shown in Fig. 6 of the drawing, each of the 

stationary ‘contacts 24, 26 and 28 includes two longitu 
dinally spaced stationary contact elements electrically in 
su-lated from each other and adapted to be bridged by a 
roller contact 3% reliable along the contact path 14 and 
receivable in each of the recesses 18, 20 and 22 therein. 
In the particular construction illustrated, the roller con 
tact 30 is similar to the roller contact 32 of my Patent 
No. 2,831,073 and includes two roller‘contact elements 
respectively engageable with the stationary contact ‘ele 
ments of each of the stationary contacts 24, 26 and 28 
and interconnected by an |axle 32 which projects beyond 
the ends of the roller contact. However, it will be un 
derstood that the roller contact 30 may, if desired, have 
the construction of the roller contact 25 of my Patent 
No. 2,831,082. ‘This latter construction has the advan 
tage that the stationary contacts 24, 26 and 28 and the 
electrical insulating material therebetween may be out 
of alignment to prevent the roller contact 30 from track 
ing metal from the stationary contacts onto the inter 
vening electrical insulating material. 
The roller contact 30, is housed in a contact carrier 

34 having side walls 36 respectively provided with 
notches or slots 38 respectively receiving the ends of the 
axle 32. The inner ends of the slots 38 communicate 
with triangular openings 40 respectively formed in the 
side walls 36 of the contact carrier 34 and respectively 
adapted to receive the ends of the axle 32. Eachtri 
angular opening 40 is provided with two cam ‘edges or 
surfaces 42 and 43 converging toward and making acute 
angles with the contact path 14 and. engageable with 
the corresponding end of the axle 32. The cam sur 
faces 42 and 43 constitute a cam means for moving the 
roller contact 30 out of one of the recesses 18, 20 and 
22 in which it is disposed, as discussed in more detail 
hereinafter. _ I 

The roller contact 30 is biased into engagement with 
the contact path ‘14 andinto the recesses 18, 20 and 22 
therein by a ‘resilient means which is shown as compris 
ing two torsion springs 44 respectively coiled around 
pins 46 on the contact carrier 34 and each having an 
arm ‘48 engaging the contact carrier and another arm 50 
engaging the axle 32. In the particular construction illus~ 
trated, there are two of the springs 44 and they engage 
the axle 32 intermediate the roller contact elements form 
ing the roller contact 30. However, it will be understood 
that if the roller contact structure 25 of my Patent No. 
2,831,082 is,nsed, there may be four of the springs 44, 
two engaging each end of the roller contact axle. 
The switch 10 includes an actuating means 52 shown 

as comprising a lever 54 having thereon a ball 56gthe 
center of which coincides with the center of curvature 
16 ‘and which is disposed in a diagrammatically-shown 
ball socket 58 carried by the housing 12. It will be un 
derstood that this represents merely one way of obtain 
ing rotary motion about the center of curvature 16 and 
that such rotary motion may be achieved in other ways. 
For example, a shaft, not shown, may be substituted for 
the ball 56, particularly where 360° rotation of the 
roller contact 30 is desired. The lever 54 is connected 
to the contact carrier 34 by a lost-motion connection 60, 
which provides a range of relative rocking movement be 
tween the lever and the contact carrier‘ at least approach 
ing the spacing of the stationary contacts 24, 26 and 28 
so that once movement of the roller contact 30 from one 
recess to the next begins, such movement is completed 
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with little or no further movement of the lever 54 to pro 
vide a positive action which cannot be interfered with by 
the operator of the switch 10.‘ Means 62 for limiting the 
relative rocking movement between the lever 54 and the 
contact ‘carrier 34 is provided. 

Considering the lost-motion connection 60‘ in more de 
tail, mounted on the inner end of the lever '54 within the 
housing 12 is an actuator 64 engaging the contact carrier 
34 through two tongue-and-groove connections which 
form the lost-motion connection 60. More speci?cally, 
in the particular construction illustrated, the actuator 64 
is provided therein with two‘ parallel grooves 66 and 68 
which extend transversely of the contact path .14 and 
which receive complementary tongues or ribs 70 and 
‘72, respectively, on the contact carrier 34. The means 
62 for limiting relative rocking motion between the actu 
ator 64 and the contact carrier 34 comprises stops or 
kickers 74 and 76 respectively engageable with the ends 
of the contact carrier 34. 1 

Considering the operation of the invention, it will be 
assumed that the components of the switch 10 are in the 
positions shown in Fig. 1 of the drawing and that the 
roller‘contact 30 is to be moved from the recess 20 into 
the recess 22. ‘This is accomplished by a leftward force 
applied to the outer end of the lever 54, which force 
produces the following action. 

First, the actuator 64 "and the contact carrier 34 rock 
relative to each other about the tongue-and-groove- con 
nection provided by the tongue 70 and the groove 66 into 
the positions shown in Fig. 2. Such relative rocking of 
the ‘actuator 64 and the contact carrier 34 has resulted 
in engagement of the kicker 74 with the left end of the 
contact carrier 34. This relative rocking has also re 
sulted in engagement‘ of the ends of the axle 32 with the 
cam surfaces 42, the stress in the springs 44 having been 
increased to some extent as the foregoing takes place. 

Turning nowto Fig. 3 of the drawing, further left 
wrard movement of the outer end of the lever 54 causes 
the kicker 74 to move the cont-act carrier 34 toward the 
right. When this happens, the cam surfaces 42 acting 
on the ends of the axle 32 lift the roller contact 30 out 
of the recess 20 and onto the raceway between the re 
cesses 20 and 22 in opposition to the action of the springs 
44. 7 

Once the roller contact 30 is on the raceway between 
the recesses 20 and 22, as shown ‘in Fig. 4, the springs 
44 start to rock the contact carrier 34 back into its 
original position relative to the actuator 64. This restor 
ing action on the contact carrier 34 by the energy stored 
in the springs 44 causes the roller contact 30 to roll along 
the raceway between the recesses 20 and 22 and into the 
recess 22 extremely rapidly. This has the eifect of mini 
mizing arcing, and ‘also has the eiiect of insuring that 
‘once the roller contact 30 leaves the recess 20, it will 
move all the way into the recess 22 irrespective of any 
subsequent manipulation of the lever 54. . 

It will be apparent that the switch 10 operates in the 
same manner when the roller contact 30 moves from 
the recess 18 to the recess 20. The switch operates in 
a similar manner when the roller contact 30 moves from 
the recess 22 into the recess 20, or from the recess 20 
into the recess 18, except that the kicker 76 and the 
cam surfaces 43 operate, instead of the kicker 74 and 
the cam surfaces 42. 
The most important feature of the invention is that 

the cam means provided by the cam surfaces 42 and 
43 lifts the roller contact 30 out of each of the recesses 
18, 20 and 22 in opposition to the action of the springs 
44, thereby reducing the operating force which would 
otherwise be required'to kick the roller contact out of 
the recess in which it is disposed. Consequently, for the 
same operating force, springs 44 producing greater spring 
forces may be utilized to attain the maximum possible 
contact pressure ‘between the roller contact 30 and the 
stationary contacts 24, 26 and 28. Thus, the invention 
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has the e?ect of maximizing the ‘contact pressure while 
minimizing the operating force required. ' 

Although an exemplary embodiment has been dis 
closed herein for purposes of illustration, it will be un 
derstood that various changes, modi?cations and substi 
tutions may be incorporated in such embodiment without 
departing from the spirit of the invention as de?ned by 
the claims which follow. 

I claim: 
1. In a rotary switch, the combination of: an arcuate 

contact path having a center of curvature and having cir 
cumferentially spaced recesses therein and having thereon 
at least one stationary contact in which one of said 
recesses is formed; a contact carrier movable about said 
center of curvature along a carrier path adjacent and 
concentric with said contact path; actuating means mov 
able about said center of curvature for moving said con 
tact carrier along said carrier path; a roller contact car 
ried by said contact carrier and engaging and rollable 
along said contact path and receivable in each of said 
recesses; means, including resilient means, acting on 
said roller contact for biasing said roller contact into 
engagement with said contact path; and cam means on 
said contact carrier and engageable with said roller con 
tact for moving said roller contact out of one of said 
recesses in which it is disposed in response to movement 
of said contact carrier along said carrier path by'said 
actuating means. 

2. In a rotary switch, the combination of: an arcuate 
contact path having a center of curvature and having 
circumferentially spaced recesses therein and having 
thereon at least one stationary contact in which one of 
said recesses is formed; a contact carrier movable about 
said center of curvature along a carrier path adjacent and 
concentric with said contact path; actuating means mov 
able about said center of curvature for moving said con 
tact carrier along said carrier path; a roller contact car 
ried by said contact carrier and engaging and rollable 
along said contact path and receivable in each of said 
recesses, said roller contact having an axle; means, in 
cluding resilient means, acting on said axle for biasing 
said roller contact into engagement with said contact 
path; and cam means on said contact carrier and en 
gageable with said axle for moving said roller contact 
out of one of said recesses in which it is disposed in 
response to movement of said contact carrier along said 
carrier path by said actuating means. 

3. In a rotary switch, the combination of: an arcuate 
contact path having a center of curvature and having 
circumferentially spaced recesses therein and having 
thereon at least one stationary contact in which one of 
said recesses is formed; a roller contact engaging and 
rollable along said contact path and receivable in each 
of said recesses, said roller contact having an axle; a 
contact carrier for said roller contact movable about said 
center of curvature along a carrier path concentric with 
and adjacent said contact path, said contact carrier hav 
ing thereon cam means engageable with said axle for 
moving said roller contact radially out of one of said 
recesses in which it is disposed in response to movement 
of said contact carrier along said contact path, said 
cam means including a cam surface engageable with 
said axle and inclined at an acute angle to said contact 
path; means, including resilient means, acting on said 
contact carrier and said axle for biasing said roller con 
tact into engagement with said contact path and into one 
of said recesses in which it is disposed in opposition to 
the action of said cam means; and actuating means mov 
able about said center of curvature for moving said 
contact carrier along said carrier path. 

' 4. In a rotary switch, the combination of: an arcuate 
contact path having a center of curvature and having 
circumferentially spaced recesses therein and having 
thereon at least one stationary contact in which one of 
said recesses is formed; a roller contact engaging and 
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rollable along said contact path‘ and receivablev in‘ each" 
of said recesses, said roller contact having an axle; a 
contact carrier for said roller contact movable about 
said center of curvature along a carrier path concentric 
with and adjacent said contact path, said contact carrier 
having thereon cam means engageable with said axle for 
moving said roller contact radially out of one of said 
recesses which it is disposed in response to movement 
of said contact carrier along said contact path, said cam 
means including two inclined cam surfaces which con 
verge toward and make acute angles with said path and 
which are selectively engageable with said axle; means, 
including resilient means, acting on said contact carrier 
and said axle for biasing said roller contact into engage 
ment with said contact path and into one of said re 
cesses in which it is disposed in opposition to the action 
of said cam means; and actuating means movable about 
said center of curvature for moving said contact carrier 
along said carrier path. ’ 

5. In a rotary switch, the combination of: an arcuate 
contact path having a center of curvature and having 
circumferentially spaced recesses therein and having 
thereon at least one stationary contact in which one of 
said recesses'is formed; a roller contact engaging and 
rollable along said contact path and receivable in each 
of said recesses, said roller contact having an axle; a 
contact'carrier for said roller contact movable about said 
center of curvature along a carrier path concentric with 
and adjacent said contact path, said contact carrier hav 
ing thereon cam ‘means engageable with said axle for 
moving said roller contact radially out of one of said 
recesses in which it is‘ disposed in response to movement 
of said contact carrier along said contact path, said 
cam means including two inclined cam surfaces which 
converge toward and make acute angles with said path 
and vwhich are selectivelyengageable with said axle; 
means, including resilient means‘, acting on said contact 
carrier said axle for biasing said roller contact into 
engagement ‘with said contact path and into one of said 
recesses in which it is disposed in opposition to the action 
of said cam means; actuating means movable about said 
center of curvature for moving said contact carrier along 
said carrier path; means providing a lost-motion connec 
tion between said actuating means and said contact car 
rier; and kicking means carried by said actuating means 
and engageable with said contact carrier for limiting the 
lost motion between said actuating means and said con 
tact carrier so as to kick said roller contact out of one 
of said recesses in which it is disposed. 

6. In'a rotary switch, the combination of: an arcuate 
contact path having a center of curvature and having cir 
cumferentially spaced recesses therein and having thereon 

. at least one stationary contact in which one of said re 
cesses is formed;.a roller contact engaging and rollable 
along said contact path and receivable in each of said 
recesses, said roller contact having anaxle; a contact car 
rier for said roller contact movable about said center of 
curvature along a carrier path concentric with and ad 
jacent said contact path, said contact carrier having 
thereon cam means engageable with said axle for moving 
said roller contact radially out of one of said recesses in 
which it is disposed in response to movement of said 
contact carrier along said contact path, said cam means 
including two inclined cam surfaces which converge to 
ward and make acute angles with said path and which are 
selectively engageable with said axle; means, including 
resilient means, ‘acting on said contact carrier and said 
axle ‘for biasing said roller contact into engagement with 
said contact path and into one of said recesses in which it 
is disposed in opposition to the action of said cam means; 
actuating means movable about said- center of curvature 
for moving said contact carrier along said carrier path; 
means providing a lost-motion connection between said 
actuating means and said contact carrier, said lost-motion 
connection including means providing relative rocking 
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movement between said actuating means and said contact 
carrier; and kicking means carried by said actuating 
means and engageable with said contact carrier for limit 
ing the lost motion between said actuating means and said 
contact carrier so as to kick said roller contact out of one 
of said recesses in which it is disposed. 

7. In a rotary switch, the combination of: an arcuate 
contact path having a center of curvature and having cir 
cumferentially spaced recesses therein and having thereon 
at least one stationary contact in which one of said re 
cesses is formed; a roller contact ‘engaging and reliable 
along said contact path and receivable in each of said re 
cesses, said roller contact having an axle; a contact carrier 
for said roller contact movable about said center of curva 
ture along a carrier path concentric with and adjacent said 
contact path, said contact carrier having thereon cam 
means engageable with said axle for moving said roller 
contact radially out of one of said recesses in which it is 
disposed in response to movement of said contact carrier 
along said contact path, said cam means including two 
inclined cam surfaces which converge toward and make 
acute angles with said path and which are selectively ven 
gageable with said axle; means, including resilient means, 
acting on said contact carrier and said axle for biasing 
said roller contact into engagement with said contact path 
and into one of said recesses in which it is disposed in 
opposition to the action of said cam means, said resilient 
means including torsion springs carried by said contact 
carrier and each having an arm engaging said contact 
carrier and another arm engaging said axle; actuating 
means movable about said center of curvature for moving 
said contact carrier along said carrier path; means pro 
viding a dost-motion connection between said actuating 
means and said contact carrier, said lost-motion connec 
tion including means providing relative rocking move 
ment between said actuating means and said contact car 
rier; and kicking means carried by said actuating means 
and engageable with said contact carrier for limiting the 
lost motion between said actuating means and said contact 
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carrier so as to kick said roller contact out of one of said 
recesses in which it is disposed. 

8. In a switch, the combination of: a structure pro 
viding a contact ‘path having spaced recesses therein and 
having thereon at least one stationary contact in which 
one of said recesses is formed; a contact carrier movable 
along a carrier path adjacent said contact path; actuating 
means pivotable relative to said structure about a pivot 
axis for moving said contact carrier along said carrier 
path; a roller contact carried by said contact carrier and 
engaging and rollable along said contact path and re 
ceivable in each of said recesses; means, including re 
silient means, for biasing said roller contact into engage 
ment with said contact path; and cam means for moving 
said roller contact out of one of said recesses in which it 
is disposed in response to movement of ‘said ‘actuating 
means ‘about said pivot axis. ' 

9. In a switch, the combination ‘of: a structure pro 
viding a contact path having spaced recesses therein and 
having thereonrat ‘least one stationary contact in which 
one of said recesses is formed; a contact carrier mov 
able along a carrier path adjacent said contact path; 
actuating means pivotable relative to said structure about 
a pivot axis for moving said contact carrier along said 
carrier path; a roller contact carried by said contact car 
rier and engaging and reliable along said contact path 
and receivablein each of said recesses; means, including 
resilient means, for biasing said roller contact into en 
gagement with said contact path; means providing a lost 
motion connection between said actuating means and said 
contact carrier; and cam means for moving said roller 
contact out of one of said recesses in which it is disposed 
in response to movement of said actuating means about 
said pivot-axis. _ 

a 10. A switch'according to claim 9 wherein said roller 
contact isprovided with an axle and wherein said cam 
means is engageable with said axle. 

No references cited. 


