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This invention relates to a rotary switch and more par-
ticularly to a very small rotary switch.

The illustrated embodiment of the invention is directed
to a miniature switch generally of the type disclosed in
copending patent application of Mastney for “Rotary
Electric Switch Means,” Serial Mo, 21,414, filed April 11,
1960. The Mastney application refers to an Allison et al.
Patent 2,186,949, granted in 1940, and the Mastney and
Allison disclosures are generally indicative of such rotary
switch constructions. The manufacture of miniature
switches entails numerous problems not encountered in
the manufacture of similar, but larger switches. For ex-
ample, miniature switches must be very compact in design
to conserve space and provide a switch with small outside
dimensions. Furthermore, miniature switches must be
sufficiently strong for normal handling, but bescause of
the small size of the parts, expedients usually encountered
in larger switch manufacture are often unsuited for minia-
ture switches. Similarly, the construction of miniature
switches must be modified to facilitate use of commercial-
1y practical assembly techniques.

The primary object of this invention is to provide a new
and improved rotary switch.

Another object of this invention is to provide a new
and improved miniature switch.

A fuorther object is to provide 2 new and improved ro-
tary shaft mounting assembly in a rotary switch.

A more specific object is to provide a new and improved
retaining ving assembly on a shaft of a rotary switch.

5till another object is to provide a new and improved
assembly for holding switch sections operatively assem-
bled.

Still ancther object is to provide a new and improved
indexing assembly for a rotary switch.

Gther objects and advantages of the invention will
become readily apparent from the following detailed de-
scription taken in connection with the accompanying draw-
ings, in which:

FIGURE 1 is a fragmentary, longitudinal sectional view
of a preferred embodiment of a miniature rotary switch,
to a scale much larger than the actual switch;

FIGURE 2 is a transverse section taken generally along
the line 2—2 of FIGURE 1;

FIGURE 3 is a transverse section taken generally along
the line 3—3 of FIGURE 1, with parts broken away for
clearer illustration; and

FIGURE 4 is a rear end view taken generally along
the line 4—4 of FIGURE 1.

While an illustrative embodiment of the invention is
shown in the drawings and will be described in detail
herein, the invention is susceptible of embodiment in many
different forms, and it should be understood that the pres-
ent disclosure is to be considered as an exemplification of
the principles of the invention and it is not intended to
limjt the invention to the embodiment illustrated. The
scope of the invention will be pointed out in the appended
claims.

The invention is, in brief, directed to a miniature rotary
switch having a casing with front and rear ends and de-
fined by a series of end abutting stator sections. A rotary
shaft extends through the casing for operating switch con-
tacts on the shaft and casing. This shaft is journalled at
the front end of the casing in a bushing and is held against
rearward movement by a ring fixedly installed to the shaft
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and seated against the bushing front. An index assembly
includes a plurality of balls mounted about the shaft and
urged into emgagement with an index plate by a spring,
providing smoother and more reliable operation than that
previously obtained in miniature switches, and this index
assembly further cooperates in maintaining the shaft oper-
atively assembled in the switch. The rear end of the shaft
is journalled in an end assembly which retains the casing
switch sections in operative end abutting association. This
end assembly includes novel spring means acting against
the shaft and the casing sections, and retaining means par-
ticularly suited for minjature switch construction.

Referring to FIGURE 1 of the drawings, a miniature
rotary switch assembly includes a casing 18 which in an
actual switch may be about a half inch in diameter. This
casing is defined by a plurality of cylindrical sleeve-like
scctions including a spacer section 1% at the front end of
the casing, and one or more stator sections 12 extending
rearwardly from spacer section 13. These sections are in
end abutting relationship, and are detachably interlocked
in operatively fixed association with each other by any
suitable means such as mating prongs 13 and notches 14
in facing ends of adjacent sections, as shown in FIGURES
1, 3 and 4. Any number of stator sections (2 may be
provided, as required by a number of circuits to be con-
trolled. Suitable stator contacts 15 are mounted in any
required number con each of the stator sections i2. This
casing construction may be of any suitable type, for ex-
ample, as described in the aforementioned patent applica-
tion,

A rotary operating shaft 20 extends longitudinally
through casing 18 and in the illustrated embodiment is
coaxial therewith. Its front end is adapted to receive a
suitable control knob (not shown) and is journalled in a
mounting member here in the form of a bushing 21 at the
front end of casing 18. This mounting member has a for-
wardly extending threadsd boss 22 for receiving a nut in
mounting the switch in an apertured control panel. A split
ring, such as a C-ring 23, is received in a circumferentially
extending groove 24 disposed forwardly of a front shoul-
der 25 of bushing 21 and in abutling relationship with this
shoulder. More particularly, a suitable friction reducing
washer 26 is received between bushing shoulder 25 and
ring 23 to provide for easier operation of shaft 20.

it should be noted that in a miniature switch the ring
receiving groove 24 must be relatively shallow in order
that the shaft is not excessively weakened by the groove,
and therefore the bearing surface area between ring 23
and the side wall of the groove, that is the abutting sur-
faces transverse to the rotational axis of shaft 28, is rela-
tively small. The seating area between ring 23 and bush-
ing shoulder 25 is usually relatively great to provide an
adeguate bearing surface. Thus, the ring would normal-
1y tend to rotate in groove 24 rather than against shoulder
25 or washer 26, and excessive wear could easily occur
between ring 23 and shaft 20. In order to prevent relative
rotation between ring Z3 and shaft 28, means is provided
for holding the ring fixed on the shaft, and herein this
means is in the form of staked portions 27 of the shaft
which bite into the side faces of ring 23. By fixing ring
23 to shaft 26 such wear is effectively eliminated and the
ring glides on friction washer 26. For reasons which will
beconie apparent hereinafter, shaft 20 is preferably re-
ceived in bushing 21 prior to installation of ring 23 on the
shaft, and staking the ring on the shaft has been found to
bz an expedient method of preventing relative rotation
between the ring and the shaft.

Within casing 19, suitable rotor contacts 39 are mounted
on rotors 31 secured to shaft 28 for rotation therewith.
The mounting of rotors 31 and their contacts 29 may be
of any suitable type, and preferably as disclesed in the
aforementioned patent and patent application. Thus, by
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rotating shaft 20 the stater contacts 15 cooperate with
rotor contacts 39 for operation between opened and
closed positions.

In order to selectively operate these cooperating stator
and rotor contacts; an indexing mechanism 35 is provided.
In the illustrated embodiment this indexing mechanism is
housed within spacer section 11 of casing 19 and includes
a front end ‘member in the form of an index plate 36
fixedly secured to bushing 21 as by a rolled portion 37
of the bushing. Index plate 36 extends radially out-
wardly from bushing 2% and is provided with outwardly
extending tabs 38 received in the notches 14 in the front
end of spacer section 11. These parts are associated so
that bushing 21 and index plate 36 may be assembled on
the front end of casing 19 by axial rearwardly movement
of the casing to seat prongs 38 in notches 14 and thereby
connect bushing 21 in operatively nonrotatable relation-
ship with casing 3¢ and hold the bushing against rear-
ward movement with respect to the casing.

As may best be seen in FIGURE 3, a plurality of teeth
49 are stamped in index plate 36 concentric about shaft
28, and therebetween define pockets 41. A bali retaining
plate 42 illustrated in the form of a yoke is telescoped
on shaft 28 for rotation therewith and in the illustrated
embodiment is fixedly mounted on the shaft. Plate 42
may be best seen in FIGURE 2, and is provided with a
plurality of generally circular openings 43, here three
in number equally spaced about shaft 28. Balls 44 are
received in these openings and are selectively and releas-
ably normally removably received in peckets 41 of index
plate 36. Openings 43 may be located in any suitable
meanner so as to support the balls and a thrust member,
here in the form of a thrust washer 45 urged against balls
44 by resilient means. This means is here in the form of
a spiral compression spring 46 having one end seated
on thrust washer 45 and an opposite end seated on a
retaining member. This retaining member is illustrated
in the form of a retaining washer 47 operatively axially
fixed on shaft 28. Spring 46 urges balls 44 against index
plate 36 and normally into pockets 41, and further urges
shaft 20 rearwardly of casing 19 to seat ring 23 against
bushing shoulder 25, and moré particularly against anti-
friction washer 26. Spring 46 is telescopically received
on a hub 48 seated at one end against plate 42 and at its
opposite end against retaining washer 47. This hub is of
such outside diameter adjacent the retaining washer as to
retain spring 46 effectively concentric with shaft 28 so
that. the spring presses. thrust washer 45 against balls 44
with an evenly distributed force. It should be noted that
in the illustrated embodiment thrust washer 45 is tele-
scoped on hub 48. Thus, as shaft 20 is rotated balls 44
move step by step from pocket to pocket for indexing
rotatien of the shaft resulting in opening and closing of
contacts 15 and 349.

In order to limit rotation of shaft 28, if desired, stop
means may be provided. As illustrated this means in-
cludes an abutment 50 stamped in index plate 36 and
extending in the same direction as teeth 49. Preferably
this abutment is integral with and extends radially out-
wardly from one of the teeth 48, as may best be ssen
in FIGURE 3. One or more abutments may be provided
depending on the degree of rotation desired of shaft 29,
and in the illustrated embodiment the abutment 5¢ co-
operates with an axially extending finger 51 fixed with
respect to shaft 26 and more particularly extending from
the peripheral portion of plate 42. Thus, if but one abut-
ment 58 is provided, shaft 20 may be rotated almost 360
degrees with finger 51 engaging opposite sides of this
abutment 58 to limit such rotation.

Shaft 20 is journalled at the rear end of casing 18 by
an end assembly 55. This end assembly includes an end
member in the form of a cupped plate 56 having tabs 57
extending from the periphery thereof and received in the
notches 14 in the rear end stator section %2 of casing 19,
so that the cupped plate is operatively nonrotatably
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mounted with respect to the casing. Plate 56 has a cup-
shaped center portion £8 exténding inwardly of casing 19
with an opening 59 in the base of the cup-shaped portion
and herein concentric with casing 1@. The rear end of
shaft 26 extends through this opening and resilient means
in the form of a bowed spring washer 69 is telescoped on
shaft 28. This washer is normally bowed outwardly
from the base of cup-shaped portion 55 and has opposite
outer edge portions 61 seated against this base with the
remainder of the outer edge of the washer spaced rear-
wardly from the base. A nut 65 is threadedly received by
a threaded rear end 66 of shaft 28, and has a pair of
collars 67 and 68 extending axially in opposite directions
from the nut body. Collar 67 extends inwardly through
opening 59 in cupped plate 58 and is telescoped on the
rear end of shaft 20 thus providing a journal for the shaft.
Nut 65 is tightened against bowed spring washer 60 to
securely mount shaft 20 in casing 16 and urge ring 23
against friction reducing washer 26, and also urge cupped
plate tabs 57 against the base of notches 14 in the end
stator section 12 of casing 18 to urge the casing sections
into operative end abutting association as illustrated in
FIGURE 1.

Means is provided locking nut 65 on shaft 28 and
herein this means includes flattened sides 70 on shaft 28,
and nut collar 68 crimped at opposite side portions 71 into
firm engagement with flattened shaft sides 76. This lock-
ing expedient is particularly - desirable in miniature
switches- as disclosed herein, in that none of the parts
of the switch need be weakened to facilitate such locking,

I claim:

L. In a rotary switch, a casing having front and rear
ends, a mounting member at said front end, said mounting
member being detachably interlocked with said casing
front end against rotation with respect to said casing and
movement inwardly of said- casing, a rotary switch op-
erating shaft within said casing and journalled in and ex-
tending outwardly from said mounting member, said shaft
having an index portion intermediate the ends thereof, a

ctaining ring separate from said shaft and received on
said shaft in abutting relationship with said member to
hold said shaft against movement rearwardly of said cas-
ing and position said shaft index portion within said
casing, means. effectively preventing relative rotation be-
tween said ring and said shaft and retaining said ring op-
eratively axially fixed on said shaft, means defining pockets
about said shaft index portion and stationary with re-
spect to said casing, balls releasably and normally re-
ceived in said pockets, means disposing said balls in spaced
relationship about said shaft index portion and mounting
said balls for rotation with said shaft, a thrust member
adjacent said balls, resilient means including a spiral
compression spring telescoped on said shaft index por-
tion and seated against said thrust member for urging
said thrust member against said balls and said balls into
said pockets, and urging said shaft rearwardly of said
casing to seat said ring against said mounting member,
an end member seated against the rear end of said casing
and having a central opening receiving said shaft with an
end of the shaft extending outwardly from said end mem-
ber, a spring washer received on said shaft outwardly of
said end member and seated against said end member, a
retaining member on said shaft rearwardly of said spring
washer and seated against said spring washer for stressing
said-spring washer and resiliently urging said end member
against said rear end of said casing, said retaining member
having a first collar extending rearwardly about said shaft,
and a second collar extending through said opening to
center. said shaft relative to said casing and align said
balls with said pockets, and means locking said retaining
member on said shaft and including a flattened side of said
shaft and said first collar engaging said flattened side.

2. In a rotary switch, a casing having front and rear
ends, a mounting member detachably interlocked with
said casing front end, a rotary switch operating shaft
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within said casing and journalled in and exteading out-
wardly from said mounting member, a retaining ring re-
ceived on said shaft in abutting relationship with said
member, means effectively preventing relative rotation be-
tween said ring and said shaft and retaining said ring op-
eratively axially fixed on said shaft to hold said shaft
against movement rearwardly of said casing, index means
including pockets fized about said shaft and balls releas-
ably and normally received in said pockets, a thrust mem-
ber adjacent said balls, resilient means urging said thrust
member against said balls and said balls into said pockets,
and urging said shaft rearwardly of said casing to seat
said ring against said mounting member, an end member
seated against the rear end of said casing and having a
central opening receiving said shaft with an end of the
shaft extending outwardly from said end member, a
spring washer received on said shaft outwardly of said
end member and seated against said end member, and a
retaining member on said shaft rearwardly of said spring
washer and seated against said spring washer for stressing
said spring washer and resiliently urging said end member
against said rear end of said casing, said retaining member
having centering means thereon recejved in said opening
for centering said shaft within said casing and for align-
ing said balls with said pockets.

3. In a rotary switch, a casing having a front end and
a rear portion, a mounting member at said end, a shaft
journalled in said mounting member and held against
movement rearwardly of said member, cooperating switch
contacts on said shaft and casing, an index plate fizxedly
mounted on said mounting member and detachably inter-
locked with said casing end against rotation with respect
to said casing and movement inwardly of said casing, a
plurality of teeth stamped in said plate concentric about
said shaft and defining pockets therebetween, at least three
balls selectively and releasably normally received in said
pockets, a ball carrier plate operatively axially fixed on
said shaft and rotatable therewith, said carrier plate being
rearward of said index plate and having opening there-
through freely receiving said balls, said openings being
spaced about said shaft to dispose said balls in stable sup-
porting relationship with said index plate, a retaining
washer held against rearward movement on said shaft
and positioned rearwardly of said carrier plate, a hub
received on said shaft and firmly seated against said
carrier plate and retaining washer, a thrust washer freely
received on said hub between said retaining washer and
said balls, and resilient means including a spiral compres-
sion spring closely telescoped on said hub and retained
thereby generally concentric with said shaft, said spring
being seated against said thrust washer and retaining
washer and urging said thrust washer against said balls
and said balls into engagement with said index plate and
normally into said pockets, and urging said shaft rear-
wardly of said casing end,

4. The switch of claim 3 and stop means’including an
abutment stamped in said index plate and integral with
one of said teeth, and a cooperating finger on said thrust
washer for limiting rotation of said shaft.

5. In a rotary switch, a casing having a front portion
and a rear end and defined by a series of end abutting
sections, a mounting unit detachably interlocked with
said casing front portion against rotation with respect to
said casing and movement inwardly of said casing, a shaft
journalled in said mounting unit and within said casing
and held against movement rearwardly of said mounting
unit, cooperating switch contacts on said shaft and casing,
a cupped end plate having a peripheral portion detachably
and non-rotatably seated against the rear end of said cas-
ing and having a cup-shaped center portion extending in-
wardly of said casing rear end, said center portion having
a base with a central opening receiving said shaft and an
end of the shaft extending outwardly from said base, a
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spring washer received on said shaft outwardly of said
base, said washer being normally bowed outwardly from
said base and having opposite outer edge portions freely
seated against said base with the remainder of the outer
edge of the washer spaced rearwardly from said base, a
nut threaded on said shaft end rearwardly of sald spring
washer and seated against said spring washer for resilient-
ly urging said cupped plate against the rear end of said
casing to hold said casing sections assembled and said
mounting unit interlocked with said casing, said nut
having collars extending axjally in opposite directions
about said shaft, one of said collars being received in
said base opening and defining a journal for said shaft to
rotatably support said shaft centrally in said casing and
to align the contacts on said shaft with the contacts on
said casing, and means locking said nut on said shaft
and inclnding a flattened side of said shaft and the other
of said nut collars crimped into firm engagement with
said flattened side. .

6. In a rotary switch, a casing having a rear end, a
shaft rotatably mounted within said casing, an end mem-
ber separate from said casing having a portion seated
against the rear end of said casing and fixed against rota-
tion with respect thereto, said end member having an
opening receiving said shaft with an end of the shaft
extending outwardly from said end member, a spring
washer received on said shaft outwardly of said end
member and seated against said end member, a retaining
member on said shaft rearwardly of said spring washer
and seated against said spring washer for resiliently urging
said end member againnt the rear end of said casing,
said retaining member having a first forwardly extending
collar snugly received in said opening to provide a journal
for said shaft and a second collar extending rearwardly
about said shaft, and means locking said retaining member
on said shaft and including a flattened side of said shaft
and said second collar engaging said flattened side.

7. In a switch, a casing having an end and a shaft ro-
tatably mounted in the casing, an end member separate
from said casing seated against the end of said casing and
fixed against rotation with respect thereto, said end mem-
ber having an cpening receiving said shaft, resilient means
seated against said end member, a retaining member
seated against said resilient means and having a first for~
wardly extending collar snugly received in said opening
to provide a journal for said shaft and a second coilar
extending rearwardly about aid shaft, and means locking
said retaining member on said shaft and including a flat-
tened side of said shaft and said second collar engaging
said flattened side.

8. The rotary switch construction of claim 6 wherein
said retaining member is threaded on said shaft against
said spring washer.
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