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2,858,384
Patented Oct. 28, 1958

1
2,858,384
ROTARY SWITCH

Owen L. Taylor, Easton, and Gunaar E. Anderson, Trum-
bu}l, Conn,, assigners to The Bryant Electric Company,
Bridgeport, Conn., a corporation of Conmecticut

Application March 9, 1956, Serial No. 57¢,567

18 Claims. (Cl. 200--6)

This invention pertains to switches and more partic-
ularly to multiple position rotary switches.

The usuval type of multiple position switch uses either
a blanked cam of an insulating material, such as molded
plastic, or a cam molded of plastic for positioning the
moving contacts of the switch. - While multiple position
switches using blanked or molded cams: are successful,
the expense of fabricating cams of - this type is consider-
able and in addition, a different cam must-be fabricated
when a different sequence of moving the switch arms is
desired. The high cost of fabricating a blanked cam
arises from the fact that the camming surface is formed
on the outer periphery of the cam and thus a separate
blanking die must be built for each different cam. A
similar problem arises in forming molded cams where
the camming surface is formed either. on the outer pe-
riphery of the cam or on one or both of the flat surfaces
of the cam or even in a groove molded into the cam
section. Here again, in order to vary the shape of the
cam to vary the sequence of moving the switch arms of
the switch, a new molding die must be built for each
different cam.

Also, in previous switches, some ‘means was necessary
for adjusting the switch arms after the switch was as-
sembled in order to compensate for errors which accu-
mulated during manufacturing of various parts of the
switch. These errors accumulate from the various manu-
facturing tolerances of the individual parts of the switch,
and in some cases when the switch is assembled the
switch arm is out of adjustment and cannot be properly
moved to each of its desired positions by rotating the
- actuating cam, and thus must be altered so that the
switch can operate. ~Previous rotary switches also used
numerous small individual parts which greatly increased
- the cost of manufacturing and assembling the switches.

The rotary switch of this invention eliminates the
above problems by providing a unique design of an ac-
tuating cam which utilizes iwo disc-shaped members
blanked from a suitable sheet of insulating material, such
as molded plastic or fiber. The two disc members are
provided with a series of circumferentially spaced open-
ings. One of the disc members is provided with fewer
openings than the other disc and the openings in both
discs are spaced so that they will be in alignment when
the discs are superimposed on each other. A cam fol-
lower portion is formed on each of the movable switch
arms of the switch and is so arranged that it will project
into the openings in the discs and actuate the movable
switch arm in a predetermined sequence as the cam is
rotated. Thus all that is necessary to change the se-
quence of operation of the moving contact is to relocate
the aforesaid openings. This can be easily done by the
use of a relatively inexpensive piercing die which can
be used for forming the openings in any desired disc.

The switch of this invention also utilizes a number of
common parts which can be positioned in the housing of
the switch in various ways to provide various switching
actions thus eliminating the cost- of fabricating many
different parts necessary in former switches. The switch
of this invention also eliminates the need for adjusting
the movable contacts after the switch is assembled, by

mounting all of the. various parts on the molded base
" or providing positioning surfaces on the base for the
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remaining parts, thus eliminating the possibility of an
accumulation of manufacturing tolerances.

Accordingly, the principal object of this invention is
to provide a multiple position rotary switch which uti-
lizes a novel construction for the actuating cam consist-
ing of two disc-shaped members having a plurality of
circumferentially spaced openings.

Another object of this invention is to provide a novel
multiple position rotary switch in which the accumu-
lation of manufacturing tolerances is eliminated by posi-
tive location of the various parts on the base of the
switch.

Ancther object of this invention is to provide a multi-
ple position rotary switch with unique terminal parts
which are all common and can be easily interchanged
with each other, thus eliminating the need for many
individual small pieces. The elimination of the many
small parts- greatly simplifies the construction of the
switch, thus greatly reducing its cost.

Other objects and advantages of this invention can be
more easily understood from the following detailed de-
scription of a preferred embodiment thereof, when taken

- in con;uncﬁon with the attached drawings, in which:

Figure 1 is a top view of the switch with the cover
removed;

Fig. 2 is a vertical section of the switch taken along
the line Ii—II of Fig. 1, showing the means for posmvely
leocating the actuating cams;

Fig. 3 is an end section of the switch taken along line
TI_TIT of Fig. 1, showing the method by which the
switch arms are actuated by the actuating cams;

Figs. 4, 5 and 6 are partial elevation views of one of
the switch arms with the actuating cam shown in section,
illustrating three different positions of the movable end
of the switch arm;

Fig. 7 is an end view locking at the upper end of the
switch shown in Fig. 1 showing the means used for
mounting the stationary contacts in the base of the
switch; and

Fig. 8 is an end view looking at the bottom end of
the switch shown in Fig. 1 and showing the means used
for mounting the stationary contacts at the other. end
of the switch. )

The switch shown in Figs. 1, 2 and 3 consists of a
hollow molded base 3§ in which the movable switch arms
and stationary contacts are mounted. A shaft 14 is rotat-
ably supported by a circular recess 186 in the base and
has an upper end which projects through the removable
top cover 32. Mounted on the shaft are two actuating
cams 16 and 18 which move the movable switch arms
12 through a predetermined sequence to engage the vari-
ous stationary contacts.

The hollow base 18, which has side walls 11, 13, 15,
17 and a bottom wall 19 may be fabricated in any de-
sired manner such as by molding, and should preferably
be formed of an insulating material that can be ecasily
molded, such as a plastic material. The upper right-
hand switch arm 12 of Fig. 2 is fastened to a portion
24 which projects at right angles from the main portion
of a supporting plate 28, by any desired means such as
rivets 22. The supporting plate 26 is mounted in the
base 18 by means of two vertical grooves 26 and 27
formed in a thickened portion 21 of side wall 13 and 2
thickened corner portion 23 between side walls 13 and
15, respectively. The supporting member 29 slides into
these grooves during assembly and seats'in a recess 28
formed in the bottom wall of the molded base as shown
in Fig. 3. The supporting plate 20 is retained in posi-
tion by an insulating plate 30 formed of any suitable
material, such as fiber, which in turn is held in place
over the open top of the base 10 by the removable top
cover 32. The top cover 32 may be attached to the base
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10 by any desired means such as small screws, not
shown, which pass through openings in the cover and
thread into the base 18.

The switch arm 22 shown at the upper left side of
Fig. 2 is attached to a supporting plate 36 similar in con-
struction to supporting plate 29 by means of rivets 22
in the same manner as described above. The supporting
plate 36 is retained in the base 18 in the same manner
as described for supporting plate 28. The two switch
arms 12 positioned in the bottom the switch, as shown
in Figs. 2 and 3, are attached to two additicnal support-
ing plates 20 and 36, respectively. The two additional
supporting plates 28 and 36 are inverted from the posi-
tion of the previously described supporting plates as
shown in Fig. 3, and are retained in the base in the same
manner as the other supporting plates. Each of the sup-
porting plates 20 and 36 is provided with a tapped cpen-
ing 34 so that a cap screw 35 may be used for attaching
a suitable conductor to each of the supporting plates.
The side wall 13 is provided with openings 37 so that
the conductor can be attached to the supperting plates
20 and 36. Of course, the supporting plates and the
switch arms 32 should all be formed of a suitable elec-
trical conducting material, such as copper or brass, so
that current from the conductor may flow to the end of
the movable contact member. In addition, the switch
arms should be formed of a resilient material, such as
spring copper or brass, or an alloy thereof, so that they
will always assume one normal position and the actuat-
ing cams may move them to their other positions.

This invention provides a simple means using only ong
design of movable switch arm 12 and two different
supporting plates 28 and 36, whereby four switch arms
may be mounted on the base 1. The use of only two
different styles of supporting plates 28 and 36 greatly
simplifies the manufacture and assembly of the switch,
since only a relatively small number of different parts
are necessary. Also, by mounting the supporting plates
directly on the base and providing recesses in the bot-
tom wall of the base in which they can seat, the possi-
bility of manufacturing tolerances accumulating to where
it would be necessary to provide an adjustment of the
switch arms 12 after the switch is assembled is substan-
tially eliminated.

Each of the switch arms 12 is provided with a suitable
button-shaped contact 38 on each side of its free end.
The contact 38 may be formed of any desired electrical
conducting arc resistant material, such as silver or a
silver alloy, and is attached to the end of a switch arm
12 by any well known means, such as welding, viveting
or silver soldering. A cam follower portion 42 in the
shape of an integral angular projection is bent out from
the central portion of each of the switch arms 2. A
similar portion 48 is bent out in the opposite direction
from the cam follower 42 on each of the switch arms
12, in order that the switch arm 12 will remain straight.
It is desirable to have the width of the cam follower
portion 42 narrower than the width of the switch arm
12 so that the cam follower portion 42 may project into
the openings formed in the actuating cams, to be de-
scribed later, without requiring a large opening in the
cam. This allows the use of smaller openings in the
actuating cams, thus allowing the actuation of two of
the switch arms 12 by one cam. For a given size of
switch, if the full width of the switch arms 12 were
formed as a cam follower projection, it would necessi-
tate a correspondingly larger opening in the actuating
cam, thus requiring a separate actuating cam for each
of the switch arms 12.

An upper stationary contact-44 is provided for each
of the switch arms 12 that are mounted in the upper
portion of the base 8. The contacts 44 are attached
to two ears 49 which project cutwardly and in opposite
directions from the central portion 47 of a common sup-
porting member 48, by any desired means such as rivet-
ing, and are formed from an arc-resistant conducting
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material, such as silver or a silver alloy. The common
supporting member 48 is formed of a conducting mate-
rial, such as copper, or brass. The common supporting
member 48 is mounted in the base 10 by means of two
vertical grooves 58 formed in two spaced enlarged por-
tions 66 on the side wall 11 of the base. A portion 54
of the member 48 is bent inwardly at right angles to
the central portion of the member 43 and rests on a
horizontal surface formed in the base 10, and serves to
limit inward movement of the supporting member 48.
Two additional tabs 52, shown in Fig. 7 at the bottom of
the supporting member 48 are bent inwardly under an
inclined ledge 65 formed on the outer side of the side
wall 11 to lock the supporting member in place against
upward movement. A cap screw 56 which threads into
the central portion of the supporting member 48 is pro-
vided for attaching a conductor to the supporting mem-
ber. A U-shaped opening 55 is formed in the side wall
i1 to allow the conductor to be attached directly to the
supporting member 48,

Separate stationary contacts 46 are provided on the
lower side of each of the switch arms 12 which are mount-
ed in the upper portion of the base 19. Each of the
contacts 46 are attached to a right angle projection 51
formed at the upper end of a supporting member 50 by
any desired means, such as riveting. The contacts 46
are formed of an arc-resistant conducting material such
as silver or an alloy thereof, and the supporting members
50 should be formed of a conducting material such
as copper or brass. Each of the supporting members 50
slide into two grooves 62 which are formed in the en-
larged portion 69 and two enlarged corners 61 between
the two side walls 1% and 17, and the side walls 1% and
13, respectively. The supporting members 58 are locked
in position by portion 59 which is bent inwardly over
the top of a ledge formed in the base 10 as shown in
Figs. 3 and 7, and a pair of tabs 63 at the lower portion
which are bent inwardly under the bottom surface of the
above-mentioned ledge 65. The lower stationary contact
46 of the other movable contact 12 is mounted on a sec-
ond supporting member 58 which is secured in the same
manner as described above.

The stationary contacts 44 and 46 are thus secured
to supporting members 48 and 56, respectively, which are
positively locked to the base 1. By providing the in-
wardly projecting portion 54 and the tabs 52 on the sup-
perting member 48, it is positively located on fixed sur-
faces of the base 18, thus positively. positioning the con-
tacts 44 in relation to the switch arms 12. A similar struc-
ture is used to positively locate the lower fixed contacts 46.
It can thus be seen that the fixed contacts 44 and 46 are
positively located relative to a fixed surface of base 10,
in order to eliminate any accumulation of tolerances. By
eliminating any accumulation of manufacturing toler-
ances, it is not necessary to provide any means for ad-
justing the switch arms 12 or the fixed contacts after the
switch is assembled.

Stationary contacts 79 and 72 are provided on opposite
sides of the free end for each of the switch arms 12 which
are mounted in the lower portion of the base 18. FEach
of the upper fixed contacts 78 as shown in Fig. 8 is at-
tached to a right angled portion 51 projecting from. a
supporting member 89 which slides into two grooves 75
formed in enlarged portions of the side wall 15 and in
the corners of base 18. The bottom edge of the sup-
porting member 5§ seats at each side on an inwardly
projecting ledge 78 formed in the bottom of the locating
grooves 75 mentioned above. - A small portion 67 on
each supporting member 59 projects inwardly at right
angles to the main body of the supporting member and
is used in conjunction with a locking strip 84 to lock
the supporting members 50 in position. The locking
strip 84 extends across the tops of the projections 67 and
is prevented from moving upward by the top insulating
plate 30 previously described, and is prevented from mov-
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ing laterally by abutments 85 formed in the enlarged cor-
ners of the base 10 which retain the ends of the locking
strip 84 against the supportinrg members 50. The bot-
tom two stationary contacts 72 are attached to ears 49
which project at right angles from a common support-
ing member 48 which is mounted and locked in position
in the base 10 in the same manner as described for the
supporting members 50 which carry the fixed contacts
70. The locking strip 84 serves to lock the two outer
supporting members 50 in position and the supporting
member 48, as shown in Figs. 1 and 8. Cap screws 86
which thread into openings in the supporting members
48 and 50, respectively, are provided so that conductors
may be attached to the supporting members. U-shaped
openings 74 are formed in the side wall 15 so that the con-
ductors may be connected directly to the members 48
and 50. The supporting members 48 and 5% are identical
in design with those described above except they are
installed in an inverted position in Fig. 8 from the posi-
tion shown in Fig. 7. Of course, the mounting of the
supporting members varies, those in Fig. 7 being locked
in position by deformable portions of the members which
engage a portion of the base 10 and those in Fig. 8 being
locked in place by a laterally extruding portion and top
cover 32,

This invention thereby provides means whereby the
stationary contacts for the switch arms 12 which are
mounted in the bottom portion of the base 10 can be
accurately located from fixed surfaces formed on the base
10. These fixed contacts are mounted on supporting mem-
bers identical to those used for supporting the fixed con-
tacts in the upper portion of the base 10. Thus, only two
different designs of supporting members are necessary to
support the eight fixed contacts, resulting in a large reduc-
tion in the number of different members required for the
switch. - Any accumulation of manufacturing tolerances
is substantially eliminated by locating the contacts on fixed
surfaces of the face, thus making it unnecessary to ad-
just the switch arms 12 after the switch is assembled.

Referring now to Fig. 2, there is shown means whereby

" the shaft 14 may be rotatably supported in the base 10
by means of the circular recess 106 formed in the central
portion of the base. The shaft 14 is prevented from
moving axially upwardly by a snap ring 162 which fits in
a groove formed in the upper portion of the shaft and

- contacts the lower surface of the top cover 32. Down-

- ward movement of the shaft 14 is prevented by the bot-
tom of the shaft contacting the bottom of the circular

“recess 100. An indexing cam 104 is mounted on the
central portion of the shaft 14 and is caused to rotate
with the shaft 14 by means of a flat surface 107 formed
on the shaft and a similarly shaped opening. Two index-
ing springs 106, the ends of which are retained in verti-
cal grooves 105 formed in opposite sides of the base 19,
are used for stopping the indexing cam 104 in each of
its positions as the shaft 14 rotates. "The indexing springs
106 have a continuous portion 107 at the bottom and a
portion 109 extending from only one end in order to
increase their flexability. The portion 109 engages the

. flat surfaces on the indexing cam 104. While the index-
ing cam is shown as having four flat sides, it of course
can be of any desired configuration depending upon the
number of positions of the switch. The indexing cam
104 is prevented from moving upward by a second snap
ring 118 which fits in a cooperating groove formed in the
central portion of the shaft 14. Downward movement
of the cam 104 is prevented by the spring 116, to be de-
scribed below.
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Two locating surfaces in the form of circular ridges

112 and 114 are formed on the bottom wall of the base
16 and are used for locating the actuating cam 18. A
coiled helical spring 116 which surrcunds the lower por-
tion of the shaft 14 is provided for urging the lower sur-
face of the actuating cam 18 into engagement with the

. locating ridges 112 and 114. The spring 116 reacts up-
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wardly against the lower surface of the indexing cam 104,
thus forcing the cam upwardly into engagement with the
snap ring 118 previously described. Inwardly projecting
shoulders 124 are formed on opposite sides 13 and 17
of the base 10 and are used for locating the upper actuat-
ing cam 16. A second helical spring 126 is provided on
the shaft 14 for urging the lower surface of the actuating
cam 16 into engagement with the shoulders 124 as shown
in Fig. 2. The spring 126 reacts upwardly against the
lower surface of the snap ring 102, previously described.

By providing locating surfaces which are formed on
the base 10 for the actuating cams 16 and 18, the exact
lccation of the cams relative to the base is insured and
any accumulation of tolerances during the assembly of
the switch is substaniiaily eliminated. Also by providing
separate helical springs 116 and 126 which react against
separate snap rings 118 and 102 respectively, there is
no need for accurate balancing of the spring forces so
that the two separate actuating cams are properly located.
The elimination of the necessity of balancing the spring
forces and the use of locating surfaces which are formed
on the base 10 greatly simplifies the assembly of the switch,
thus greatly reducing its cost.

The lower actuating cam 18 consists of twe disc-
shaped members 168 and 119 which are fabricated from
any desired insulating material, such as a laminated resi-
nous material. The disc 119 is provided with a plurality
of circumferentially spaced openings 128 which are lo-
cated on the outer periphery of the disc. A second series
of circumferentially spaced openings 130 is also provided
in the disc 118 and is located closer to the center of the
disc 1£¢ than the openings 128. The number of openings
128 and 130 in each group will, of course, depend upon
the desired movement of the switch arms 12 which are

mounted in the lower portion of the base 10 for each

rotation of shaft 14. A plurality of circumferentially
spaced openings 129 are provided in the disc 108 and are
spaced from the center of the disc 108 so that they will
align with some of the openings 128 in the disc 110 when
the two discs are superimposed to form a.complete cam
18. A second series of circumferentially spaced openings
(not shown) is also formed in the disc 108 and is spaced
from the center of the shaft 14 so that these openings
will align with some of the openings 130 in disc 1190, pre-
vicusly described. The number of openings formed in
the disc 168 will, of course, depend wupon the desired
movement of the movable contacts 112, but generally,
there should be fewer openings in the disc 108 than in
the disc 116. The discs 108 and 110 each have a D-
shaped center opening which fits the shaft 14 and the
flat of the D is positioned so that heles in disc 168 align

‘with holes in disc 110. The D-shaped openings in the

discs will prevent relative rotation between them when
the cam is rotated. The upper actuating cam 16 is formed
of two disc-shaped members 120 and 122 similar to the
discs 188 and 110 respectively. The discs 120 and 122
are also provided with a plurality of circumferentially
spaced openings similar to those described for the discs
198 and 110. The series of openings in the discs 120 and
122 are spaced at different distances from the center
of the discs so that both of the switch arms 12 mounted
in the upper portion of the base 10 may be actuated by
the same cam.

The operation of cne of the switch arms 12 mounted
in the upper portion of the base 10 by the actuating
cam 16 is shown in detail in Figs. 4, 5 and 6. As seen
in Fig. 4, when the cam follower portion 42 of the switch
arm 12 rests on the upper surface of the disc 122, the
movable contact will be heid in engagement with the
upper staticnary contact 44, When the cam 16 is rotated
so that the cam follower portion 42 may project through
an opening 132 formed in the disc 122 and rest on the
upper surface of the disc 129, the switch arm 12 will
be held at a neutral or “off” position, as shown in Fig. 5.
When the actuating cam 16 is rotated still further so
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that the cam follower portion 42 of the switch arm 12
can project through the aligned openings 132 and 134
in both of the discs 122 and 120 as shown in Figs. 3 and
6, the movable contact will be in engagement with the
lower stationary contact 46 which is the normal or biased
position of the switch arm 2. The number and location
of openings in the various discs which are used for the
actuating cams 16 and 18 will, of course, vary from
switch to switch depending on the desired sequence of
operation of the switch. Even though the pumber and
location of the openings on the various discs will change
from switch to switch, the discs may easily be fabricated
without the use of expensive dies or molds as was previ-
ously required, since the openings may be formed by a
simple punching cperation. This operation can easily
be performed with one die which can be used for all
of the various discs by using any well known means for
properly locating the openings. This invention thus pro-
vides a very inexpensive means whereby actuating cams
for multiple position switches can easily be fabricated
without the use of expensive dies or molds. Also, the
sequence of operation of a multiple pesition switch can
easily be changed without undue expense or difficulty.

This invention also provides a multiple positicn switch
having four movable switch arms and eight stationary
contacts, yet requires only two different types of sup-
porting plates to support the switch arms and only two
different types of supports for the stationary contacts.
The reduction in the number of different types of sup-
porting members required reduces the cost of producing
the parts and thus the final cost of the switch.

While only a preferred embodiment of this invention
is herein shown and described, it is, of course, suscepti-
ble to many modifications and changes without departing
from the broad spirit and scope of the invention. Ac-
cordingly, this invention should not be limited to the
particular embodiment thereof described above, but
shiculd be interpreted broadly and limited only as re-
quired by the prior art.

We claim as our invention:

1. A multiposition switch comprising, a hollow base
having an open top, a removable top cover for said base,
at least one movable switch arm having one end mounted
in said base and having the other end free to move,
at least one fixed contact mounted in said base adjacent
said free end of the arm, a rotatable shaft supported in
said base and having one end projecting through said top
cover, a switch actuating face type cam slidably but non-
rotatably mounted on said shaft, a locating surface
formed on said base in the path of sliding movement
of said cam, and biasing means mounted on said shaft
for urging one surface of said cam into engagement with
said locating surface to locate said cam in a predeter-
mined axial position en said shaft with respect to said
base where it is engageable with said switch arm to
operate the latter into and out of engagement with said
fixed contact, whereby said cam is lccated in said pre-
determined axial position independently of any longitudi-
nal motion of said shaft.

2. A multiposition switch comprising, a hollow base
having an open top, a removable top cover for said base,
at least one moving switch arm having one end mounted
in said base and having the other end free to move, at
least one fixed confact mounted in said base adjacent
said free end of the arm, a rotatable shaft supported in
said base and having one end projecting through said top
cover, a switch actuating cam slidably but non-rotatably
mounted on said shaft, said cam comprising a pair of
superposed disc-shaped members, each of said discs hav-
ing a plurality of circumferentially spaced openings, one
of said discs having fewer openings than the cther of
said discs, the openings in said one disc being aligned
with the openings in said other disc, a cam follower
periion on said movable switch arm biased to engage
the outer surface of said other disc as said cam is ro-
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tated, a locating surface formed on said base in the path
of sliding movement of said cam, and biasing means
moeunted on said shaft for urging said cam into engage-
ment with said lecating surface to locate said cam at a
predetermined axial position on said shaft with respect
to said base where it is engageable with said switch arm
to operate the latter intc and out of engagement with
said fixed contact,

3. A multiple position switch comprising, a hollow
base having an open top, a removable top cover for
said base, a plurality of switch arms mounted in said
base, each of said switch arms comprising a resilient
member having one end secured in said base and having
the other end free to move, a pair of spaced contacts
secured to said base on opposite sides of each of said
frec ends, a shaft rotatably supported in said base, and
projecting through said cover, means secured to said shaft
and engaging the under surface of said top cover for
axially positioning said shaft, at least one disc-shaped
switch actuating cam slidably but non-rotatably mounted
on said shaft, a cam locating surface formed on said base
in the path of sliding movement of said cam, biasing
means mounted on said shaft for urging one surface of
said cam into engagement with said locating surface at a
predetermined axial position with respect to said base
where it engages said switch arms to move them into
and out of engagement with said fixed contacts, said cam
comprising a pair of superposed discs, one of said discs
having a plurality of circumferentially spaced openings,
the other of said discs having fewer circumferentially
spaced -openings than said one disc, openings in said
other disc being spaced so as to align with openings in said
one disc, and a cam foliower portion formed on each of
said switch arms and located so as to project into said
spaced openings as said cam is rotated.

4. A multiposition switch comprising, a hollow base
having an open iop, a removable top cover for said
base, a pair of switch arms mounted in the upper portion
of said base, a second pair of switch arms mounted in
the lower portion of said base, each of said switch arms
comprising a resilient member one end of which is se-
cured in the base and the other end of which is free to
move, a pair of spaced ccontacts mounted in said base on
opposite sides of the free end of each of said switch
arms, a shaft rotatably supported in said base and having
one end projecting through said top cover, means se-
cured to said shaft and in engagement with the lower sur-
face of said top cover for retaining said shaft in said
base, a pair of axially spaced switch actuating cams slid-
ably but non-rotatably mounted on said shaft, a locating
surface formed on said base for each of said cams and
located in the path of sliding movement of said cams,
separate biasing means mounted on said shaft for each
of said cams for independently urging said cams into en-
gagement with said locating surfaces to locate said cams
in predetermined positions, each of said cams consisting
of a pair of superimposed disc-shaped members, one disc
of ecach of said pair of discs having a plurality of cir-
cumferentiaily spaced openings, the other disc of each
of said pairs having fewer openings than said one disc,
openings in said other disc being spaced so as to align
with openings in said one disc, a cam follower portion
projecting from each of said switch arms, said cam fol-
lower portions being spaced so as to project into said
openings as said cams rotate to move the free end of
each of said switch arms into and out of engagement
with said fixed contacts.

5. A multiple position switch comprising, a hollow
base having an open side, at least two switch arms
mounted in said base each having one end free to move,
the free ends of said switch arms being at opposite ends
of said base, a contact mounted adjacent the free end
of each of said switch arms, each of said contacts being
supported adjacent one end of identical supporting mem-
bers, the supporting member at one end of said base being
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positioned by means of grooves formed in said end which
extend inwardly from the open side of said base and
locked in position by means of a laterally extending por-
tion of said member which rests on a ledge formed in
said one end and a deformed portion in engagement with
the opposite side of said ledge, the other member at the
opposite end of said base being inverted relative to the
first mentioned member and positioned by grooves formed
in said opposite end which extend inwardly from said

-open side of said base and locked in position by the bottom

of said grooves and a locking strip, said locking strip
being located on top of said laterally extending portion
and held in place by a removable top cover, and means
for moving said switch arms into and out of engagement
with said contacts.

6. A switch comprising, means for mounting a plu-
rality of fixed contacis in a hollow base having side walls
and an open side comprising, a plurality of identical
members for supporting said contacts adjacent one end of
the members, at least one of said members being mounted
in one side wall of said base by means of grooves extend-
ing inwardly from the open side of said base and locked
in place by a laterally extending portion of said member
which rests on a ledge projecting from said side wall,
and a deformable portion which engages the opposite
side of said ledge, the remainder of said identical members

“being inverted relative to the first mentioned member and
-mounted in the other side walls of said base by means
" of additional grooves formed in said other side walls and

extending inwardly from said open side and locked in
place by the bottom of said additional grooves and a

- locking strip positioned on top of said laterally projecting

portion, said locking strip being held in place by a re-

-movable top cover.

7. A multiple position rotary switch comprising, a hol-
low base, at least one switch arm having a free end
mounted in said base, fixed ¢ontacts mounted in said base
adjacent said free end, a shaft rotatably mounted in said
base and means carried by said shaft for actuating said
switch arm, an indexing cam mounted on said shaft and

‘an indexing spring mounted in said base for biasing said

cam in predetermined positions, said indexing spring com-
prising a resilient member having a continuous portion
which bridges said hollow bass and having its ends se-
cured in grooves formed in opposite sides of said base
and a second offset portion extending from one end of

“said spring and having a free end portion engaging said

indexing cam to bias it to predetermined positions.
‘8. A multiposition switch comprising a hollow base
having an open top, a removable top cover for said base,

at least two switch arms with one end mounted in said

base and having the other end free to move, at least one
fixed contact motnted in said base adjacent the free end
of -each of said switch arms, a rotatable shaft supported
in said base and having one end projecting through said
top -cover, two spaced apart switch actuating cams slid-

~ably but non-rotatably mounted on said shaft, a locating

surface formed on said base for each of said cams, said

" locating” surfaces being located in the path of sliding

movement of said cams, biasing means mounted on said
shaft for urging one surface of each of said cams into

. engagement with said locating surfaces to locate said

cams in a predetermined axial position on said shaft
‘with respect to said base where they are engageable with
said switch arms, respectively to operate the latter into and
out of engagement with said fixed contacts.

9. A multiposition switch comprising, a hollow base
having an open top, a removable top cover for said base,

- at least one moving switch arm with one end mounted in
~ said base and having the other end free to move, at least

one fixed contact mounted in said base adjacent said free

end of the arm, a rotatable shaft supported in said base

~and having one_end ‘projecting through said top cover,
- means mounted on said shaft for limiting the axial move-
ment thereof, a switch actuating cam slidably but non-
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rotatably mounted on said shaft, a locating surface formed
on said base located in the path of sliding movement of
said cam, spring biasing mcans mounted on said. shaft
and reacting between a fixed point on said shaft and one
surface of said cam, said biasing means urging the other
surface of said cam into engagement with said locating
surface to locate said cam in an axial position on said
shaft with respect to said base where it is engageable with
said switch arm to operate the latter into and out of en-
gagement with said fixed contact.

10, A swiich comprising a hollow rectangular base
having an open side, a first switch arm having one end free
to méve and the other end attached to a supporting plate
at a point adjacent one end of the plate, said supporting
plate being located in grooves formed adjacent one end
in one side wall of said base which extend inwardly from
the open side of the base, a removable top cover for the
open side of the base, a second switch arm having one end
free to move and the other end attached to a second
supporting plate identical with the above-mentioned sup-
porting plate but in inverted relation thereto, said second
supporting plate being located by a second set of grooves
formed in said one side wall of said base which extends
inwardly from the open side of said base, means for secur-
ing said cover in place in engagement with the outer ends

“of said plates so that the latter are held in position by

said removable top cover, means movably mounted in

“said base for moving the free end of each of said switch

arms. into and out of engagement with fixed contacts
positioned adjacent the free end of each of said switch
arms, the fixed contacts of said switch arms being sup-
ported by identical supporting members, each of said sup-

_ porting members being located by a set of grooves formed
“in opposite end walls of said base which extend inwardly
“from the open side of said base, one of said supporting
- members being locked in position by a laterally extending
_portion and deformable portion of said member which
_engages a portion of said base, the other of said supporting

members being locked in position by said laterally ex-
tending portion and said removable top cover.

11. A multiposition switch comprising, a base, at least
one switch arm having one end mounted on said base for
movement of at least the opposite free end in opposite

_directions, spaced contacts mounted on said base and

located at opposite sides of said free end of the switch
arm and in its. path of movement, a shaft rotatably

mounted on said base, at least one operating cam mounted
_on said shaft, said operating cam comprising a pair of

superposed discs mounted on said shaft for rotation there-
with, each of said discs having a plurality of circumfer-
entially spaced openings therethrough, a projection on
said switch arm of a size to enter said openings extending
into proximity with said cam and biased to engage the
outer surface of the adjacent one of said discs, said open-
ings being located the same radial distance from said
shaft as said projection so that their path will intersect

_said projection to operate said switch arm in a predeter-

mined sequence as said shaft is rotated in one direction,
and openings in said other disc aligned with only some
of the openings in said one disc so that said one switch
arm is operable by said cam into and out of engagement
with each of spaced contacts and to an intermediate open
circuit position.

12. A multiposition switch comprising, a base, a plural-
ity of single pole double throw switches mounted thereon
each having a switch arm which has one end mounted - on
said base and the other end free to move in opposite
directions, a pair of spaced contacts mounted on said base
adjacent opposite sides of the free end of each switch arm
and in the path of movement thereof, at least one oper-
ating cam mounted for movement on said base to actuate
said switch arms so that the free ends thereof engage and
disengage said contacts in a predetermined sequence, said
operating cam comprising a pair of superposed plate
members mounted for movement together and having a
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plurality of spaced openings therethrough some of which
are aligned, a projection on each of said switch arms be-
tween the ends thereof and biased so as to engage the
outer surface of one of said plate members, said projec-
tions being of a size to be received in said openings and
located to intersect the path of movement of said open-
ings so that when said projecticns are in contact with the
outer surface of said one disc the switch arms engage one
of said fixed contacts, when said projections are received
in one of the openings in said one disc and engages the
adjacent face of the other of said discs the arms cecvpy a
central position, and when said projecticn extends through
aligned openings in both of said discs the switch arms
engage the other of said fixed contacts.

13. A multiposition rotary switch comprising a hollow
base having an open side and a removable top cover,
a pair of switch arms mounted at one end in the upper
portion of said base, a second pair of swiich arms mount-
ed at one end in the lower portion of said base, the
other end of each of said switch arms being free to
move, a pair of spaced contacts mounted on said base
at opposite sides of said other end of each of said switch
arms, a shaft rotatably mounted in said base with one
end of said shaft projecting through said top cover, an
indexing cam mounted on said shaft, resilient means
mounted in said base and engaging said indexing cam,
a first positioning cam slidably but non-rotatably mount-
ed on said shaft for operating said first pair ¢f moving
contacts, a second positioning cam slidably but non-
rotatably mounted on said shaft for operating said sec-
ond pair of moving contacts, means biasing each of
said cams longitudinally of said shaft into engagement
with bearing surfaces on said base, each switch arm of
said upper pair of switch arms having a cam follower
portion biased into engagement with an adjacent sur-
face of said first positioning cam, each of said lower
pair of switch arms having a cam follower portion biased
into engagement with the adjacent surface of said sec-
ond positioning cam, and each of said positioning cams
comprising at least two superposed discs each having a
plurality of circumferentially spaced openings, the open-
ings in one disc of each pair being aligned with some
of the openings in the other disc of said pair, and the
cam surfaces engaged by said cam follower portions
comprising the outer surface of the adjacent other disc
with the path of movement of said openings intersecting
said cam follower portion as said shaft is rotated.

14. A positioning cam for a multiple position switch
comprising a pair of superimposed plates, means sup-
porting said plates for movement together, a plurality
of spaced openings throcugh one of said discs and the
other of said discs having fewer openings therethrough,
the openings in the other disc being spaced and located
in alignment with certain of the openings in said one
disc.

15. A switch comprising a hollow rectangular base
having an open side, a first switch arm having one end
free to move and the other end attached to a supporting
plate at a point adjacent one end of the plate, said sup-
porting plate being located in grooves formed adjacent
one end in one side wall of said base which extend
inwardly from the open side of the base, a removable
cover for the open side of the base, a second switch
arm having one end free to move and the other end
attached to a second supporting plate identical with the
first-mentioned supporting plate but in inverted relation
thereto, said second supporting plate being located in a
second set of grooves formed adjacent the other end
in said one side wall of said base which extend inwardly
from the open side of said base, means for securing said
cover in place in engagement with the outer ends of
said plates so that the latter are held in position by said
removable top cover, and means movably mounted in
said base for moving the free end of each of said switch
arms into and out of engagement with fixed contacts
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which are also mounted in said base adjacent the free
end of each of said switch arms. .

16. A multiposition switch comprising, a base, at least
one switch arm having one end mounted on said base
for movement of at least the opposite free end in op-
posite directions, spaced contacts mounted on said base
and Iocated at opposite sides of said free end of the
switch arm and in its path of movement, an operating
cam mounted for movement on said base to actuate said
switch arm so that the free end thereof engages and
disengnges the contacts in a predetermined sequence, said
cam comprising a pair of superposed plate members
mounted for movement together and having a plurality
of openings therethrough spaced in the direction of move-
ment some of which are aligned, a projection on said
switch arm biased into engagement with the outer sur-
fece of the adjacent plate member, said projection being
of a size to enter said openings and located to intersect
the path of movement of said openings so that when
said projection engages said outer surface the switch
arm engages one of said contacts, when said projection
is received in an opening in said adjacent disc which
is not aligned with an opening in the other disc the
switch arm is at an intermediate position, and when said
projection is received in aligned openings of both discs
the switch arm engages the other contact.

17. A multiposition switch comprising, a hollow base
having an open top, a removable top cover for said
base, a pair of switch arms mounted in the upper por-
tion of said base, a second pair of switch arms mounted
in the lower portion of said base, each of said switch
arms comprising a resilient member one end of which
is secured in the base and the other end of which is
free to move, a shaft rotatably supported in said base
and having one end projecting through said top cover,
means secured to said shaft and in engagement with the
lower surface of said top cover for retaining said shaft
in said base, a pair of axially spaced switch actuating
cams slidably but non-rotatably mounted on said shaft,
a locating surface formed on said base for each of said
cams and located in the path of sliding movement of
said cams, separate biasing means mounted on said shaft
for each of said cams for independently urging said
cams into engagement with said locating surfaces to
locate said cams in predetermined positions, and cam
follower portions on said switch arms in engagement
with said cams, respectively, to be actuated thereby.

18. A switch comprising a hollow support having an
open top, a removable top cover for said support, at
least one movable switch arm having one end mounted
in said support and having the other end free to move,
at least one fixed contact mounted in said support ad-
jacent said free end of the arm, a rotatable shaft sup-
ported in said support and having one end projecting
through said top cover, a switch actuating face type
cam slidably but non-rotatably mounted on said shaft,
a locating surface formed on said support in the path
of sliding movement of said cam, and biasing means
mounted in said support for urging one surface of said
cam into engagement with said locating surface to locate
said cam in a predetermined axial position on said shaft
with respect to said support where it is engageable with
said switch arm to operate the latter into and out of
engagement with said fixed contact, whereby said cam
is located in said predetermined axial position inde-
pendently of any longitudinal motion of said shaft.
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